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ARTICLE XXIV.—Agassiz' Contributions to the Natural His-
tory of the United Slates. (Vols.1 & 2. DBoston.)

(Concluded from our last.)

The second chapter is one of the most important in the work,
It treats of the actual basis in nature of the various ranks of
groups in which animals are arranged,—the Branck or Proviuce,
the Class, the Order, the Family, the Genus, the Species. Is
there any reason in nature why this particular gradation should
be adopted, or is it merely an artificial convenience. Agassiz
thinks that it is natural, and that naturalists, like many other
workers, have reached to a truly scientific system without know-
ing it. Ile believes that the successive subdivisions of the animal
kingdom are based on the following considerations :— s
“Branches or types are characterised by the plan of their strue-
ture.

Classes by the manner in which the plan is executed, as far as
ways and means are concerncd.

Orders by the degrees of complication of structure. . )

Families by their form, as far as determined by structure.

Genera by the details of the exccution in special parts.

Species by the relations of individuals to one another and to the
world i which they live, as well as by the proportions of
their parts, their ornamentation, &c.” -
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The very attempt thus to atlach a sciemific value to these divi-
sions is a great step in advunee; for, though such distinctions
have almost instinetively fixed themselves more ov less strongly
on the minds of naturalists, no one has given them full and-formal
expression as Agassiz now does.  The attempt, however, is full of
difficulty ; and, as might have been anticipated,—and as the au-
thor himself fully and mo lestly admits,—must be regarded as very
dmperfectly successful; though the whole doctrine of type and
homology in nature implies that there must be a definite grada-
tion of groups. Let us examine it in detail; and, in doing <o,
we would wish to direct the attention of students in natural his-
tory to a careful consideration of the subject as set forth in the
work itself.

1. Following Cuvier'in this, our author justly regards the ani-,

mal kingdom as separating itself into four great types of structure
known as Sub-Kingdoms, Provinees, or, as Cuvier originally call-
ed them, “ Branches.” This first distinction is based wholly on
the idea of pattern or type. But here the question arises,~—type
or pattern in what? In art, when we speak of type, pattern or
style, we may refer to a spoon, a piece of calico, or a cathedial.
In nature, in like manner, cach great kingdom has its own sets
of types, corresponding to the materials employed and the uses
they are to serve.  If we speak of animals, then, as one portion
of the Creator’s works, that we may think correctly of their plan,
it is necessary that we first clearly comprehend the material and
place in nature of the animal, and its truly esscntial qualities.
This question—what is the animal —our author scarcely touches,
perhaps because it is so constantly and clearly preseut to his own
~mind. We may answer it in its most impoitant bearing by the
words used by Linnwus to indicate the distinction between the
animal and the plant, “Sententia, sponteque moventia,” adding
the related fact, enforced by modern physiology and chemistry,
that, in veference to its sustenance and material, the animal life
is based upon the vegetable. The animal is an organised being
endowed with sensation and volition, and, as the agents of these
- powers, with nervous matter and muscular fibre ; wh1lc to supply
the waterial of these, and maintain their vital powers, it consumes
and oxidizes previously organised matter. In other words, the
. processes necessarily performed by the animal are the assimila-
, tion and oxidation of vegetable or animal matter. These pro-
cesses go on to supply the essential structures of the animal, tele-
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graphic nerve and contractile muscle; and these ave produced .
and maintained to subserve its psychical endowments of sensation
and voluntary motion, 4
This being the general and essential nature of the animal, type
or pattern may be discovered in any one of these three leading
peculiarities : in the psychical nature of the animal; in the arrange-
ment of its nerve and muscle, or, subordinate to them, in the ar-
rangement of the hard parts which protect the former or serve
for the attachment of the latier; or lastly, in that of the apparatus
employed for nutrition, respiration and circulation. It must hap-
pen, that, to a certain extent, these will agrse as grounds of ar-
rangement. Thus if the nerve matter be arranged on a given
plan, this must indieate something corresponding in the psychical
endowments, and may probably require something corresponding
in the apparatus for motion, protection, and nutrition. Still, some
of these points may be more important than others. For instance,
psychical characters, not being material, cannot be accwately
measured ; apparatus for nutrition has a broad similarity amount-
ing almost to general ideutity of plan, over the whole animal
kingdom, while again it is subject to modification in nearly re-
lated species, intended to consume differeut articles of food. For
such reasons, when we study the types of animals, we prefer:to
take as our chief guide that part of the physieal structure which
is most independent of the accidents of outward relations, and
which is most nearly connected with the intelligence, which is the
essence of the animal. Ilence Agassiz very justly traces the old
division of Aristotle into enaime and aneima, and that of Lin-
marck into veriebrata and invertebrata ; not so wuch to the per-
ceived difference in blood or skeleton, as to the perception, perhaps
unconsciously, that there is an essential difference between the
plans of structure in those animals that have the nervous matter
protected in separate cavities of skull and spinal column, and
those that have it confounded, as it were, with the organs of vege-
tative life. Hence also Cuvier, examining more minutely the
nature and value of these differences, proposed the four branches
of the Vertebrata, Mollusca, Articulata and Radiata, based on the
arrangement of the structures protective of the nervous matter:
or subserving voluntary motion. Hence also. Own, penetrating:
more decply into the real philosophy of the subject, names these-
branches from the arrangement of the nerve matter itself, Mye.
lencephala, Heterogangliata, omogaugliata, and Nematoneura ;
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ineluding in this last i ¢ Acrita, or those in which a nervous sys-
tem, existent no doubt, has not. yet been distinetly traced.

Agrseiz, as we have seen, prefers to take a more general view
of the plan of structure as a whole, though accepting the four
branches of Cuvier. 'We coufess that we entertain doubts whether
this is not, as compared with the position of Owen, a backward
step.  We might point, for esample, to undoubted Radia‘a even
among the Echinodermata and Acalephae, in which the general
radiated structure does not exist, while the type of nervous
system does,  On the other hand, the separation of the Bryozoa,
the Rotifera and the Entozoa from the Radiates, now so generally
aceeptel, appears to us very likely to be condemned in the future
progress of Zoology, as an error cansed by want of attention to
dominant structures, a3 compared with those which pertain to
merely vegetative life and accidents of existence.®

Before leaving this subject of the division of Animals into four
great branches, we would pause to insist on the fact, that while,
as our author very properly insists, this division does not depend
on gradation of rank or complexity of structure, it is still insepa-
rably connected with these, just as in art, certain styles are con-
neeted with higher and others with lower works. The Vertebrate
in no form sinis so Jow as the Invertebrate; and though the
Articulates and Molluses may be regarded as parallel series, both
are lugher on the whole than the Radiates and lower than the
Vertebrates.  These differences are not arbitrary, but apparently -
base 1 on the inherent capabilities of the types themselves.

* As an illustration of the reasons for doubt on this subject, we may
point to the fact that in Allman’s recent able monograph, he admits the
difficulty of establishing the homology of the nervous systems in Bryozoa
and Tunicates. In short, he finds affinities in the accessories, but fails
to find them, or finds them only obscurely, in the essential structures per-
taining to scnsation and voluntary motion. Huxley, who differs mate-
rially from Allman in his explanation of these supposed homologics,
finds the same difficulty. On the other hand, some marine worms affect
the general aspect of Bryozoa ; and we know from personal observation
as well as from the statements in the work now before us, that the
Vorticellidee, with no good eclaim to be regarded as Molluses, are little
else than minute Bryozoa. In our view the radiates should be regarded
as not strictly a distinct branch, but as a sort ofroot-stock of the animal
kingdom, approaching in many points in its plans of structure to the
plant, and in other points uniting itself closely with the basis of the
Molluscous and Articulate branches.
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2. Classes, we are told, refer to the “ways and means em-
ployed” in the structure of animals, or to the “combinations of
their different systems of organs”,—somewhat vague grounds,
which we may perhaps illustrate by an example, all the more clear
because very familiar. Let us suppose the animal kingdom, net
the living clay from the hand of the Great Dotter, but a collection
of earthenware vessels appertaining to table uses; and that we
have to effect an orderly arrangement of the mass. Fiist we
might observe that among this collection of vessels of all shapes
and sizes, there were only a few diftferent patierns,—some all
white, some white and gold, some with a landscape, some with
a flower; and cach having in connection with this its peculiar
style of form. We might then adopt, as our first basis of arrange-
ment, pattern or type, both for simplicity and as indicating in the
highest respect the mind of the artist. Having formed four great
heaps on this ground, we should find that we had in each, vessels
differing in material, in shape, in use, in complexity of parts; and
we mwht carry out our farther division on any of these grouads.
According to our author, we take the material, whether common
earthenware or china, for instance, as our ground, this correspond-
ing to ways and means of construction. Just, however, as we
found that type could mot be dissociated from rank, so neither
ean ways and means; and these moreover have a direct relation
fo use, and until we had read the views of Prof. Agassiz, we had
supposed that this, or perhaps more generally, position in the eco-
nomy of nature, was the predominant idea in the class. Let us
place before our minds the classes of Invertebrates as proposed by

Agassiz :— : .
Radiata. Bollusca. Articulata. B
1. Polypi. 1. Acephala. 1. Worms.
2. Acalephae. 2. Gasteropoda. 2. Crustacea.

3. Echinodermata. 3. Cephalopoda. 3. Insects.
Now, it is quite evident that in these several classes the ground.
insisted on by our author, the manner of combination of the struc-
tures, is highly distinctive, and affords a good ground for diseri-
mination in practical Zoology ; but it appears to us that there is
a higher reason in the distinction of these groups, which refers to
the idea of modification of the type with reference to uses or place
in nature. First, then, we would observe that there is a manifest
gradation in elevation of rank. The Echinoderm, Cephalopod, and
Tusect, ave respectively at the head of their branches, representing,
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; .
therefore their highest perfection ; the Polypi, Acephala and Worms
are respectively at the lowest or simplest portion of each branch,
Sccondly, it is manifest that the three highest classes have cach
a speeial reference to the highest development of the peychical
powers of the Dranch, and of its organs of sense and ner-
vous system. The three middle classes represent the highest
ada| tation of the type to variety of locomotion and halitat, The
three lowest elasses represent the wmodification of the type
wm, especial reference to the highest development of the mere
vegetative life.  Class, then, represents the expression of the ge-
neral inteution of the Creator in the construction of the members
of & branch. Ways and means, or combinations of organs, are
the indications of that intention which we most readily perceive.
In this limited sense w~ are quite willing to accept the definition
of our author.

In the ordinary division of the vertebrates, even the popular
mind, we think, has all along recognised this principle. The
Mammal, the Bird, the Reptile and the Fish, differ not merely in
structure; but the first is the expression of the Vertebrate type in
relation to its highest psychical powers, the second in relation to
extent of locomotive powers, the third and fourth in relation to
mere vegetative life in air and in water reg) ectively.

" 3. Orders have been fruitful causes of difference among natu-

. ralists.  The ground on which they should stard is thus stated :

“To find ont the natural characters of orders from that which

: really exists in nature, I have considered attentively the different
 systems of Zoology in which orders are admitted and apyarently

.consndmed with more care than clsewhere, and in particular the
Systema Nature of Linnweus, who first introduced” in Zoology
thas kind of groups, and the works of Cuvier, in which orders

.are frequently characterised with unusual precision, and it has
appeared to me that the leading idea prevailing everywhere res-
peumrr orders, where these groups are not mlmlttul at random,
_is that of a definite rank among them, the desire to determine the
relative standing of these divisions, to ascertain their relative
silporiori(v or inferiority, as the sune order, adopted to designate
them, already implies. The first order in the first class of the
animal kingdom, according to the classification of Linnweus, is
called by him Primates, expressing, no doubt, his conviction that
these Dbeings, among which Man is included, rank uppermost in
their class. DBlainville uses here and there the expression of
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“degrees of organization,” to desigmate orders, It is true
Lamsrck uses the same expression to designate classes, We find,
therefore, here as everywhere, the same vagueness in the defini-
tion of the different kinds of groups adopted in our systems.
But if we would give up any arbitrary use of these terms, and
assign to them a definite scientific meaning, it seems to me most
natural, and in accordance with the practice of the most success-
ful investigators of the animal kingdom, to call orders such
divisions as are characterised by different. degrees of complication
of their structure, within the limits of the classes. As such, Y
would consider, for instance, the Actinoids and Ialeyonoids ip
the elass of Polypi, as circumseribed by Danaj the Ilydroids,
the Discophora, and the Ctenoids among Acalephs 3 the Crinoids,
Asterioids, Echinoids, and Ilolothuriee among Echinoderms; the
Brvozoa, Bruchiopods, Tunicata, Lamellibranchiata among Ace-
phala; the Branchifera and Pulmonata among Gasterpods ; the
Ophilians, the Saurians, and the Chelonians among Reptiles; the
Ichthyoids and the Auoura among Amphibians, ete.”

It would be injustice to the author not to state that in the suc-
ceeding paragraph he carefully guards the reader against suppos-
ing that be denies or ignores distinction of rank in other groups,
as in classes, for instance ; but he holds that here it is predomi-
nant. We could have wished that the view had béen followed
farther into detail ; for, taking orders as we now have them, there
are some evident exceptions. In the birds, for instance, the orders
differ far more markedly in adaptation to conditions of life and
structures depending on these, than in grade. In the orders of
insects there is the same idea, along with that of type or puitern
in a subordinate form; for we must bear in mind that type, and
the homologies which express type, descend in different degrees
through all our sub-divisions from the great leading types to the
genera. It is expressed as distinetly in the clytia of beetles and
the scales of butterflies as in the skeletons of vertebrata or articu-
culata; it is curious, too, that naturalists have dilfered so very
much as to the rank of the orders of insects. In other groups
again, as the reptiles, the idea of rank is quite patent in the orders,
but is much obscured when we add the fossil forms to those now
living. In the orders of Mammals, as lately proposed by Owen,
it is clearly exhibited. Dana has well shewn its existence in the
Crustacea. It is pretty evident also in the orders of the several
classes of Molluses, and is very manifest in the Echinoderms. On
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the whole, we are willing to accept this view as at least ono lead-
ing idea to be expressed by orders in the animal kingdom.

4. Families are characterised by general external form; and
here we see no reason to differ from our author, The family is
in short one of tho most obvious and easily recognised relation-
ships among animals, is almost instinctively perceived by us, and
on this very account should have much more attention given to
it in systematic Zovlogy than it has yet received, as one of the
most useful aids in the determination of species.

“Unless, then, form be too vague an element to characterise any
kind of natural groups in the animal kingdom, it must constitute
a prominent feature of families. I have already remarked, that
orders and families are the groups upon which zoelogists are
least agreed, and to the study and characterising of which they
have paid least attention. Does this not arise simply from the
fact, that, on the one hand, the differenco between ordinal and
class characters has not been understood, and only assumed to be
a difference of degree; and, on the other hand, that the import-
ance of the form, as the prominent character of families, has been
entirely overlooked? For, though so few natural familics of
animals arc well characterised, or charactevised at all, we cannot
open a modern treatise upon any class of animals without finding
the genera inore or less naturally grouped together, under the
heading of a generic name with a termination in ide orine indi-
cating family and sub-lamily dist.nctions; and most of these
groups, however unequal in absvlute value, are really natural
groups, though fur frum designating always natural families,
being as often orders or sub-orders, as families or sub-families,
Yet they indicate the facility there is, almost without study, to
point out the intermediate natural groups between the classes and
the genera. This arises, in iy opinion, from the fact, that family
resemblance in the animal kingdom is most strikingly expressed
in the general form, and that form is an element which falls most
easily under our perception, even when the observation is made
superficially. But, at the same time, form is most difficult to
describe accurately, and hence the imperfection of most of our
family characteristics, and the constant substitution for such
characters of features which are not essential to the family. To
prove the correctness of this view, I would only appeal to the
experience of every patwalist,. "When we sce new animals, does
not the first glance, that is, the first impression made upon us by
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their form, give us at once & very correct idea of theic nearest
relationship?  'We perceive, before examining any structural
character, whether a Beetlo is a Carabicive, 2 Lougicorn, an
Elaterid, a Curculionid, a Chrysomeline; whether a Moth is a
Noctuelite, a Geometrid, a Pyralid, ete. ; whether a bird is a
Dove, a Swallow, a Iumming-bird, a Woudpecker, a Suipe, a
Heron, ete., etc.  But before we can ascertain its genus, we have
to study the structure of some characteristic parts; before we
can combine families into natural groups, we have to make a .
thorough investigation of thelr whole structure, and compare it
with that of otlier familics. So form is charactetistic of families; |
and I can add, from a careful investigation of the subject for
several years past, during which I have reviewed the whole ani-
mal kingdom with reference to this and other tupics connected
with classification, that form is the essential characteristic of
families, I do nnt mean the mere outline, but form as determin-
ed by structure ; that is to say, that families cannot be well de-
fined, nor circumscribed within their natural limits, without a .
thorough investigation of all thuse features of the internal struc-.
ture which combine to determine the form.” L

5. Genera, also, are well and ably characterised : -
“T have stated before, that in order to ascertain upun what
the different groups alopted in our systems are fuanded, I con- .
sulted the works of such writers as are celebrated iu the annals of |
science for having characterised with particular felicity any one
kind of these groups, and I have mentivned Latreille as promin-
ent among zoologists for the precision with which he has defined
the genera of Crustacea and Insects, upon which he has w ntten..
the most extensive work extaut. An anecdote which I have,
often heard repeated by entumologists who knew Latreille well, is
very characteristic as to the meaning he connected with the idea ,
of genera, At the time be was preparing the work,just mention-,
ed, he lost no opportunity of obtaining specimens, the better to,
ascertain from nature the generic peculiarities of these animals, |
and he used to apply to the entomolugists for contributions to his |
collection. It was not shuw specimeus he cared to obtain, any
would do, for he used to say he wanted them only “to examine:,
their parts.” Iave we not here a hint, from 4 master, to teach
us what genera are and how they should Le characterised? Isit,
not.the special structure of some part or othet, which character-
ises genera? Is it uot the finish of the urganization of the Ludy,
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¢ worked out in the ultimate details of structure, which distin-
guishes one genus from another? Latreille, in expressing the
want he felt with reference to the study of genera, has given us
the key-note of their harmonious relations to one another.
Genera are most closely allied groups of animals, differing nether
in form, nor in complication of structure, but simply in the ulti-
mate structural peculiarities of some of their paris; and this is, I
believe, the best definition which ean be given of genera. They
are not characterised by modifications of the features of the fumi-
lies, for we have seen that the prominent trait of family differenee
is to be found in a typical form ; and genera of the same family
may not differ at all in form. Nor are genera mercly a more
comprehensive mould than the species, embracing a wide range
of characteristics ; for ‘species in a natural genus should not pre-
sent any structural differences, but only such as express the most
special relations of their representatives to the surrounding world
and to cach other.  Genera, in one word, are natural groups of a
peculiar kind, and their special distinction rests upon the ultimate
details of their strueture.”

We could have wished in this place some remarks on the ten-
dency at present prevalent to sub-divide the old genera into a
muliitude of new ones, characterised by the most trivial and ev-
ancscent differences, a process which threatens to reduce some
departments of Zoology to a mere chans; aud which, from the
differences of view that arise, as a matter of course, when a natu-
ral genus is thus broken up, loads science with an odious and
vexatious synonymy. There appears to be a prevalent idea that
a genus should necessarily contain few species; but this is obvi-
ously am error, since the number of species generically related to
-each other varies between large limits in different groups of ani-
mals. Nor is a genus to be created merely to include species
related to each other in a very near degree; but for those por-
tions of a natural family in which the details of execution in
the more important parts correspond, however many the species
so agreeing, may be. In such a genus there may be many
minor sub-divisions established for couvenient reference, or to ex-
press minor distinctions ; but these should aot be characterised as
distinet genera.  Attention {o this is all the more important, be-
cause the genevic name is attached to the species and should tell
something of its aflinities, Tn order to appreciate natural genera,
some breadth of mind is required, as well as familiarity with de-
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tails of structure. Unfortunately many naturalists are deficient
in this. Hence they regard a good natural genus such as a mind
like that of Linnzeus could found, not as one, bu as several ; their
mental vision not enabling them to see the whole of it at once,
though they can see little trifling distinctions. ‘They break it up,
attach names to the fragments, and believe themselves discrimi-
nating interpreters of nature, until the discovery of a few more
species or the glance of some hizher intellect throws the whole
again into one, and nothing remains except a shoal of obsolete
synonymes, against which young students may wreck themselves.
We could fill our pages with instances, but it is better not to enter
into particulars. The subject is, however, so important to the
progress, and especially to the diffusion of science, that it demands
at least an energetic protest against the genus-makers as a body.
We are glad to see in some good modern text books, as in Wood-
naid’s Mollusca, many useless genera restored to their proper
places.

6. Species—In this most important department of the subject
a Jarge number of naturalists will at once join issue with Agassiz;
and we think that the interests of trath demand a careful sifting
of the views put forth, not only in the short section under this
head, but also in the introductory chapters. The general defini-
tion, which we have already quoted, is so vague in its terms that
it hardly serves to give the author’s view. The “relations of in-
dividuals to each other” may. for instance, mean much or very
little; and on the iuterpretation of this expression hangs the
whole question herein dispute between Agassiz and other natural-
ists. The precise view intended to be conveyed may perhaps be
best gathered from the following passages :—

“The species is an ideal entity, as much as the genus, the fami-
ly, the order, the class, or the type; it continues to exist, while
its representalives die, generation after generation. But these
representatives do ot simply represent what is specific in the
individual, they exhibit and reproduce in the same manner,
generation after generation, all that is generic in them, all that
characterises the family, the order, the class, the branch, with the
same fullness, the same constaney, the same precision.  Species
then exist in nature in the same mamner as any other groups,
they are quite as ideal in their mode of existence as genera, fami-
Ties, efc., or quite as real.  But individuals truly exist in a differ-
ent way ; no one of them exhibits at one time all the character-
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istics of the species, oven though it e hermaphrodite, neither do
any two represent it, even though the species be not polymorph-
ous, for individuals have a growth, a youth, a mature age, an old
age, and are bound to some limited home during their lifetime.
It is true species are also limited in their existence ; but for our
purpose, we can consider these limits as boundless, inasmuch as
we have no means of fixing their duration, either for the past
geological ages, or for the prescat period, whilst the short eyeles
of the life of individuals are casily measurable quantitics. Now
as truly as individuals, while, they exist, represent their species
for the time being, and do not constitute them, so truly do these
same individuals represent at the same time their genus, their
family, their order, their class, and their type, the characters of
which they bear asinlelibly as those of the species
In this general statement, with the explanations elsewhere given
of it, in relation to the capacity of species for intermixture. and
the supposed originl creation of numbers of representatives of the
same species in different places, we sce much that is objection-
able, and a want of that aceuracy of thought which is cssential
in treating of such a subject.
First, we caunot admit the high standing here given to the
Jndividual animal.  The individual is here confounded with an
entirely different thing, namely, the unit of the science. As
has been well stated above, the individual rarely represeats the
species as a whole. To give this we have to employ a series
of individuals, including the differences of age and sex, and the
limits of variation uvder external circumstances. The individuals
representing these varieties are therefore only fractional parts of a
unit, which s the species.  Let it be observed, also, that the vela-
tion here is different from that which subsists between the species
and the genus.  Each species should have all the generic charac-
ters with those that ave specific; but cach individual, as a frac-
tion of the species, need not necessarily possess all the mature
characters of the specivs; and this is one reason of the indistinct
notion in many minds that the limits of species are more uncer-
tain than those of genera.  On the other hand, the idea of specific
unity is expressed by our attaching the specific name to any indi-
vidual that we may happen to have; and even popular speech
expresses it when it says the grisly bear, the Aretic fox.
Sccondly, the species is not merely an ideal unit: it is a unit in
the work of creation. No one better indicates than our author
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the doctrine of the creation of animals; but to what is it that
creation refers #—not to genera and higher groups, they express
only the relations of things ereated,—not to individuals as now
existing, they are the results of the laws of invariability and in-
creasé of the species—but to certain original individuals, proto-
plasts, formed after their kinds or species, and representing the
powers and limits of variation inherent in the species—the poten-
tialities of their existence, as Dana well expresses it. The spe-
cies, therefore, with all its powers and capaciiies for reproduction,
is that which the Creator has made, his unit in the work, as well
as ours in the study. The individuals arc merely so many masses
of organised matter, in which, for the time, the powers of the spe-
cies are embodied ; and the only animal having a true individu-
-ality is man, who cnjoys this by virtue of mental endowments,
over-ruling the instincts which in other animals narrowly limit
the action of the individual. To this great difference between the
limitations imposed on animals by a narrow range of specific
powers, and the eapacity for individual action shich in man forces
even his physical organisation, in itself more plastic than that of
amost other animals, to bend to his dominant will, we trace not
only the varieties of the human species, but the changes which
man cffects upon those lower animals which in instinets and con-
stitution are sufficiently ductile for domestication.

Thirdly, the species is different, not in degree, but in kind, from
the genus, the order, and the class. We may recognise a generic
resemblance in a series of line engravings representing different
subjects, but we recognise a specific unity ouly in those struck
from the same plate; and ro one can convince us that the resem-
blance of a series of coins, medals, or prints, from different dies or
plates, is at all of the same kind with that which subsists between
those produced from the samedie or plate. In like manner, the re-
lation between the members of the brood of the song sparrow of
this spring, is of a different kind as well as different.degree from
that between the song sparrow and any other species of sparrow.
So of the brood of last year to which the parent sparrows may
have belonged ; so by parity of reasoning of all former broods, and
all song sprrrows everywhere. The species differs from all othier
groups in not being an ideal entity, but consisting of indivi-
duals struck fromn the same die, produced by continuous repro-
duction from the same creative source. Nor need we suppose
with our author—for as yet it is merely an hypothesis—that spe-



254 . Agassiz’ Conirtbutions to the

1

cies may have sprung from two or several origins, We cannot
be required to assume a cause greater than that which the cffect
demands ; and if one pair of the American crow or Cunada goose
would now be sufficient, in a caleulable number of years, to sup--
ply all America with these speeies, we need not suppose any
morc. Even in those eases where one centre of ereation appears
to be insuflicient, this may only be a defect in our information, as
to the precise range of the species, its capabilities for accomno-
dating itself to external differences of habitat, and the geologiral
changes which may have occurred since its creation. Take the
example given at p. 40 of the “Contributions” The American
Widgeon and DBritish Widgeon, and the American and British
red-headed Ducks are distinet species.  The Mallard and Svaup
Duclk are common to both sides of the Atlantic. The inference
is that since the distinet species of widgeons and red ducks were
probably created on the opposite sides of the Atlantic, so were
the Malla:ds, though specifically identical.  To prove this is ob-
viously altogether impossible ; but even to establish some degree
of probability in its favor, it would be necessary to show that the
Widgeons and Red Ducks equal the Mallard and Scanp Duck in
hardiness, in adaptability to different conditions of climate and
food, in migratory instinct and physical powers of migration, and
farther, that these species are equally old in geological time.
‘We do not happen to know, in reference to this last particular,
which species is the oldest, if there is any difference; but remains-
of ducks have been found in the later deposits, and if it should
prove that the species now more widely distributed eyisted at a
time when the distribution of Jand and water was different from
that which now prevails, we should have a case quite parallel to
many known to geologists, and utterly subversive of the view be-
fore us. The Mallard is also an unfortunate instance, from its
well-knowa adaptation: for domesticity, and consequently proved
capability of sustaining very different conditious of existence, The
«Scaup Duck, hardy and carnivorous, a sea-duck and a good diver,
and Asiatic as well as European, is probably fur better fitted for
-extensive migration than the Widgeon. It is on such grounds,
Jdncapable of positive proof, aud with palpable flaws in even.the
negative cvidence, that we are required to multiply the miracle
of creation, rather than submit patiently to investigate the psy-
chical, physiological and physical agencies involved.in one.of the
most.interesting problems of Zoology, the geographical distribu-
" tion<of animals:
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One farther remark is rendered necessary by the illustration
above referred to. No one knows better than Agassiz that to
compare, in reference to their geographical distiibution, animals
nearly related, may often lead to errors greater than those likely to
result from the comparison of ereatures widely different i struc-
ture but adapted for somewhat similar external conditions of ex-
istence. It is a fact very curious in itself, independently of this
application, that we find closely related specics differing remark-
ably in this respect; and that, on the other hand, animals of very
diffcrent grades and structures are equally remarkable for wide
geographical ranges. The causes of these differences are often
easily found in struetural, physiological, or psychical peculiarities,
but in many cases they depend on minute differences not casily
appreciable, or on the effects of geological changes.

Fourthly—Our author commences his dissertation on species
by taunting those who maintain the natural limits set to hybridity
with a petitio principii. The aceusation might be turned against
himself. The facts shewing that species in their natural state do
not intermix, and that hybrids are ouly in exceptional cases fer-
tile, so enormously preponderate over the few cases of fertile
hybridity, that the latter may be regarded as the sort of exception
which proves the rule. The practical value of this character in
ascertaining the distinctions of species in difficult cases is quite
another question, as is the precise nature of the resemblances in dis-
tinet species which most favour hybridity, and the greater or less
fixity of the barrier in the case of species inhabiting widely sepa-
rated geographical areas, when these are artificially brought toge-
ther. Nor is the specific unity to be broken down by arguments
derived from the difficulty of discriminating or of identifying spe-
cies. The limits of variability differ for every species, and must
be ascertained: by patient investigation of large numbers of speci-
Tnens, before we can coufidently assert the boundaries in some
widely distributed and variable species; but in the greater num-
ber this is not difficult, and in all may be ascertained by patient
‘inquiry. Cor

Fifthly,—The above considerations, in connection with the doc-
trines of created protoplasts, and the immutability of species;as
so ably argued by Agassiz himself, we hold irresistibly compel us
to-the conclusion of Cuvier, that a species consists of the *beings
descended the one from the.other or from common parents” s or
-4t least to that of De:Candolle, that the individuals of a'species
must “bear to each other so close a resemblance as to allowwof
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our supposing that they may have procceded originally from a
single being or a single pair.” This being admitted, it must be -
only on the most cogent grounds, to be established in every indivi-
dual case, that we can admit a difference of origin either in geo-
logical time or in space, for animals that on comparison appear to
be specifically identical.

It may be objected that this is a merely hypothetical definition ;
but we contend that it is as practical as the opposite view, that it
is indeed essential to any trustworthy determination of species.
If we have given to us a number of individuals absolutely similar,
we do not doubt their specifie unity, or, as we even sometimes
venture to call it, identity ; but if there are differences which we
suppose may be specifie, we inquire whether these differences ex-
ceed those known to;occur in individuals of common parentage.
If we arc informed that these same diversities oceur in individuals
of the same brood or litter, in individuals that have been trans-
ferred to different conditions of life, or in individuals of different
age or sex, we discard them as specific distinctions. If we cannot
obtain these facts as to the species in question, we compare large
numbers of specimens to ascertain the gradations that occur, or
we refer to the known facts in allied species, or in those which
may be supposed similar in tendency to variation. We always
suspect determinations which, on the one haud, require us to be-
lieve specific diversity in forms no farther apart than those known to
be connected by parentage ; or, on the other, unity where the dif:
ferences are greater than this. Other considerations, of course,
enter into such questions; but the identity of the protoplast, or
mould, is one essential clement in our complete mental conception
of the species.

‘We could, on the other hand, state practical evils injurious to
the mere technical accuracy of Zoology, likely to arise from the
opposite view. One of these may suflice. It is their tendency to
take it for granted that forms must be new specifically, merely
because they are found in new places—a mischievous laxity,
likely to prevaii where so loose views as to species are held by a
great leading naturalist; too wise himself to be so misled, but
unable to Acommunicate his own largeness of mind to followers
who eagerly adopt a view tending to increase their chance of be-
coming species-founders, or at all events their freedom to commit
errors in this matter, without being liable to the charge of.sepa-
rating individuals connected by actual descent from common an-
ceetors. :
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* It only remains on this subject to remark that the -practical
difficulty of the discrimination of species occurs only in excep-
tional cases. 'When we endeavour by external characters, such
as proportions of parts, external ornamentation, &c., accurately to
distinguish forms of the same origin, we may, it is true, be deceived
in some rare cases by the similarity of really distinet species, or
the variations of the individuals of the same species. But, when
we cousider the well-defined limits of form, ornament, &c., in the
greater number of animals, we cannot doubt that accurate atten-
tion to all the facts bearing on these will enable us eventually to
solve the most intricate cases, without having recourse to any
hypothesis destructive of the true unity of the species.

‘We have aimed in the above remarks only to show that grave
difficulties beset the view of species advocated by Agassiz, and
that such views, if carried to their legitimate results, would des-
troy all certainty in Zoology, quite as effectually as that opposite
view which would so enlarge the limit of specific unity as to ad-
mit that any number of species may have descended from a com-
mon parentage.

As might have been expected, a mind so familiar with nature
as that of Agassiz clings to the truth on this practical view of the
subject, however far from it in the mere theory of species. Hence
the able reasoning in this work on the immutability of species,
their range of distribution in time and space, and the care neces-
sary in their discrimination and description. On these last sub-
jects the following paragraphs arc well worthy of attention, though
some of the considerations referred to are vastly more important
than others :—

“Tf we would not exclude from the characteristies of species
any feature which is essential to it, nor force into it any one which
is not so, we must first acknowledgo that it is one of the charac-
ters of species to belong to a given period in the history of our
globe, and to hold definite relations to the physical conditions
then prevailing, and to animals and plants then existing. These
relations are manifold, and are exhibited : 1st. in the geograpliea.
range natural to any species, as well as in its capability of being
acclimated in countries where it is not primitively found; 2d. in
the connec*on in which they stand to the elements around them,
when they inhabit either the water, or the land, deep seas, brooks,
rivers and lakes, shoals, flat, sandy, muddy, orrocky coasts, liiiizeo

B



1258 " Natural History of the United States.

stone banks, coral reefs, swamps, meadows, fields, dry lands, salt
deserts, sandy deserts, moist land, forests, shady groves, sunny
hills, low regions, plains, prairies, high table-lands, mountain
peaks, or the frozen barrens of the Arctics, ete.; 3d. in their de-
pendence upon this or that kind of food for their sustenance; 4th.
in the duration of their life; 5th. in the mode of their association
with one another, whether lving in flocks, small companies, or
isolated; 6th.in the period of their reproduction; 7th, in the
changes they undergo during their growth, and the periodicity of
these changes in their metamorphosis ; 8th, in their association
with other beings, which is more or less close, as it may only
lead to a constant association in some, whilst in others it amounts
to parasitism ; 9th, specific characteristics are further exhibited
in the size animals attatn, in the proportions of their parts to one
another, in their ornamentation, ete. and all the variations to
which they are liable.

“Assoon as all the facts bearing upon these different points
have been fully ascertained, there can remain no doubt respecting
the natural limitation of species; and it is only the insatiable
desire of describing new species from insufficient data which has
led to the introduction in our systems of so many doubtful species,
which add nothing to our real knowledge, and only go to swell
the nomenclature of animals and plants already so intricate.

« Assuming, then, that species cannot always be identified at |
first sight, that it may require a long time and patient investiga-
tions to ascertain their natural limits; assuming further, that the
features alluded to above are among the most prominent charae-
teristics of species, we may say, that species are based upon well
determined relations of individuals to the world around them, to
their kindred, and upon the proportions and relations of their
parts to one another, as well as upon their ornamentation. Well
digested descriptions of species ought, therefore, to be compara-
tive; they ought to assume the character of biographies, and at-
tempt to trace the origin and follow the development of a species
during its whole existence. Moreover, all the changes which
species may undergo in course of time especially under the fos-
tering care of man, in the state of domesticity and cultivation,
belong to the history of the species; even the anomalies and dis-
aases to which they are subject belong to their cycle, as well as
their natural variations. Among some species, variation of color
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is frequent, others never change, some ehange periodically, others
accidentally ; some throw off certain ornamental appendages at
regular times, the Deers their horns, some Birds the ornamental
plumage they wear in the breeding season, ete. Al this should
be ascertained for each, and no species can be considered as well
defined and satistactorily characterised, the whole history- of
which is not completed to the extent alluded to above. The
practice prevailing since Linnwus of limiting the characteristics
of species to merc diagnoses, had led to the present confusion of
our nomenclaturs, and made it often impossible to ascertain what
were the species the authors of such condensed descriptions had
before them, DBut for the tradition which has transmitted, gene-
ation after generation, the knowledge of these species among the
cultivators of science in Europe, this confusion would be still
greater; but for the preservation of most original collections, it
would be inextricable. In countries, which, like America, do not
enjoy these advantages, it is ofien hopeless to attempt eritical in-
vestigations upon doubtful cases of this kind. One of our ablest
and most critical investigators, the lameuted Dr. Harris, has very
forcibly set forth the difficulties under which American natural-
ists labor in this respect, in the Preface to his Report upon the
Inseets Injurious to Vegetation.” C s
‘We have been led by the great interest of the subject into sp
long a discussion of the points already reforred to, that it will be
impossible to notice many others equally important, as for instancg
the application of the general views above discussed; or to say
anything of the more special subject of the volume, the Embrys
ology of the American Tortoises, so ably deseribed and beautifully;
illustrated. Nor will it be possible to enter on the views given: of
the relation of embryonic development to classification and geolgs
gical sequence,—a most tempting subject, though at present en;
compassed with a crowd of difficulties aud apparent exceptxons
that await for their solution and explanation such investigationg
as those which now occupy Agassiz. T
In conclusion, every true naturalist will endeavour not only to
read but carefully to study this work, the high merits of which,
we do not wish to depreciate, however we may be constrained. tg.
differ from some of its more general doctrines, Agassiz himself
will be the last to require an implicit assent to his views, merely.
because he holds them ; and we know that. he values truth  tqo
nuch, and is too deeply imbued with reference for nature and its
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Maker, wilfully to mistepresent the smallest fact, or arrogantly to
oppose the most full discussions of his results.
3. W.D.

- GEOLOGICAL GLEANINGS.

" 1. Sir Edmund Head on the temple of Serapis at Pozzuoli,
The Geologist is only a sort of pre-adamite antiquarian j but it is
not often that the researches of the historical antiquary and
scholar throw light on his pursuits. The paper named above, and
published by the Society of Antiquaries is an exception. The
building to which it relates is of exceeding geological interest, as
showing in its crect colymns perforated by lithodomous mullusks,
that the ground on which it stands has been dry land, then sub-
merged and again clevated since the erection of the temple. It
isa curious instance of the peculiarities of the civilization and
science of classical antiquity and the middle ages, that no distinct
record remains of the nature and date of these remarkable changes
oflevel. Thelittle mussels that bored their burrows in the marble,
were the only geologists of those days. Sir Edmund endeavours
to supply this lack of testimony by pointing out a number of re-
ferences more or less direct to the edifice and its fortunes, which
have occurred to him in his reading. The following extract shows
the mode of treating the subject, and contains one of the most °
curious results of the inquiry, namely, the possibility that part of
the deposits covering the floor of the old temple may be artificial.

% At Pozzuoli a building of some sort occupied the centre of the
arca. Whether, as in Egypt, the image of the god was placed there,
or behind the four columns to which the ruin owes its modern
celebrity, may be uncertain. The lowness of situation must have
deprived our temple of subterranean passages, and the underground
arrangements so elaborately provided in the Egyptian model.
The possession, however, of & natural hot spring just behind the
temple must bave made up for many disadvantages. No appen-
dage could be more appropriate for the temple of a god who
among his many attributes usurped those of Asculapius.

“This warm spring, however, suggests another curious question
with reference to a passage in Pausanias, After mentioning
several cases of fresh springs in the sea, and the hot prings in
the channel of the Maxander, Pausanias proceeds as follows :—
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Before Diczearchia of the Tyrseni (Pozzuoli) there is water
boiling up in the sea, and for the sake of it an islana made with
hands, so that not even this water is wasted, but serves people for
warm baths.

“May not this spring be the very one now existing behind the
Temple of Serapis ¢

“ad the hot spring of Pausanias originally discharged itself
into the sea, it does not seem likely that it would have been used
at all; but if its virtues had been long known to the inhabitants
of Pozzuoli, and a gradual encroachment of the sea, or rather a
depression of the land, deprived them of the benefit of the baths
to which they had become aceustomed, what could be move natural
than that a small mound or island should be made by hand in
the shallow water, in order that the baths might be again avail-
able?

“ Pausanias does not indeed say that these baths were connected
with a temple of Serapis, but this is immaterial.

“On this theory a number of curious questions present thems-
selves.

“ Which is the pavement of the building cxisting at the tnne
of Pausanias? What, relatively to the floor as now seen, was the
level of the original building submerged in the sea? Is it repre-
sented by the mosaic pavement found five feet below the floor of
the temple?  If so, it would be important to examine the soil
between the two pavements, and to ascertain whether it appears
to warrant the supposition that it was a part of a mound construet-
ed artificially.

“The intervention of the hand of man in filling up or raising
this spot of ground, may complicate most materially the solution
of the sever a.l ch'mwes of level.

“It should be stated that, according to the general nohon,
mosaic pavements were not in common use at Rome before the
time of Sylla—that is, about cighty years before Christ; but 1(;
does not follow that a mosaic pavement may not have buen added,
after that dale to a building existing before it : so that the mosaie,
pavement in question may have been part of the Temple of Serapis,
mentioned in the “Lex Parvieti faciundo.” DPausanias lived in. the
time of Hadrain, as has been already stated, and according, tg,
taken place between the time of Sylla and that date. We cannot,,
I presume, suppose that a mosaic pavement would be originally
laid under water.
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"«The level below the water of the Mediterranean of tho old
mosaic pavement must correspond pretty accurately with that of
the basc of the columns of the submerged “ Temple of the Nymphs'’
in the neighbouring bay. Did this submergence take place at
the time of the great eruption of Vesuvius which overwhelmed
Pompeii and Herculaneum, a.n. 791 ‘

. % Statius was born A.p. 61, and was therefore about nineteen at
the time of the eruption of 79. As a native of Napleshe may be
presumed to have been conversant with all the phenomena which
then took place. Iis lines on the subject of the destruction of
the cities are very striking.

“ Haee ego Chalcidicis ad te, Marcelle, sonabam
Littoribus, fragtas ubi Vesviug egerit iras,
Emula Trinacriis volvens incendia flammis.

Mira fides! credetne virliim ventura propago,
Cum segetes iterum, et jam heec deseria virebunt,
Infra urbes, populosque premi? proavitaque toto
Rura abiisse mari ? necdum letale minari

Cessat apex——"

- “The latter part of this passage seems to me to mean “lands
tilled by our ancestors (proavita) have disappeared in the body of
of the sea® (toto mari). The commentator in the Variorum
edition (Lugd. Bat. 1671) appears to understand the word “ pro-
avita” as referring fo the restoration of these districts hercafter
“ proavita dicit respectu futurm posteritatis”™—which soems to me
absurd. How were posterity to get the lands out of the sea
again?  Such is not the use of the word when applied to Ilector :—

“Pugnantem pro se, proavitaque regna tuentem.”
Ovid, Metamorph. xiii. 416.

-« infer from the expressions of Statius that cousiderable tracts
‘of land had been sunk in the sea by some sudden depression of
the ground.

“May not this have been the time when the Temple of the
Nymphs, aud the first baths or temple of Serapis, were covered
"with shallow water? Ts it not possible that between this convul-
sion and the time when Pausanias wrote the inbabitants of
Pozzuoli may have made the island in the sea (cheiropoicton), and
have erected on it a second temple—the one of which the ruins
still puzzle the geologist ? -

%It may be worth while adding, that there exist three frag-
ments of Latin verse, by a certain Regianus (or Regilianus), whose
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age does not appear to bo known, One of these is entitled * de
Baiis,” another is “ de Thermis.” The latter contains this line—

t1n regnis, Neptune, tuis Vuleanus anhelat.” "

% Considering the proximity of Baie to Puteoli, it is not im-
probable that this Jast verse may refer to the baths described by,
Pausanias.”

2. Professor Ramsay,on the geological causes that have influenced
the Scenery of Canada and the North Eastern States. This lecture
read at the Royal Institution in London, is one of the results of
Professor Ramsay’s visit last year. We take the following sketeh
from the published abstract of the lecture.

#The island of Belleisle and the Laurentine chain of mountaing
between the shores of Labrador and Lake Superior consist of
gneissic rocks older than the Huronian formation of Sir Wm-
Logan. This gneiss is probably the equivalent of the oldest gneiss
of the Scandinavian chain, and of the north-west of Scotland, un-
derlying that conglomerats, which, according to Sir Roderick
Murchison, in Scotland represents the Cambrian strata of the
Longmynd and of Wales. The mountains of the Laurentine chaiu
present those rounded contours that evinee great glacial abrasion ;
and among the forests north of the Ottawa the mammillated sur-
faces were observed by the speaker to be often grooved and
striated, the striations running from north to south. The whole
country has been moulded by ive. Above the metamorphic rocks,
in the plains of Canada and the United States south of the St.
Lawrence, and around Lake Ontario and Lake Erie, the Silurian
and Devonian strata lie nearly horizontally, but slightly inclined
to the South. Consisting of alternations of limestone and softer
strata, the rocks have been worn by denudation into a succession
of terraces, the chief of these forming a great escarpment, part of
which, by the river Niagara, overlooks Queenston and Lewiston,
and capped by the Niagara limestone, extends from the neigh-
bourhood of the Hudson to Lake Huron. Divided by this
escarpment the plains of Canada bordering the lakes, and part of
the United States, thus consist of two great plateaux, in the lower
of which lies Lake Ontario, Lake Erie lying in a slight depression
in the upper plain or table land, 829 feet above Lake Ontario.
The lower plain consists mostly of Lower Silurian rocks, bounded
on the north by the metamorphic hills of the Laurentine chain.
The upper plain is chiefly formed of Upper Silurian and Devonian
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strata. East of the Hudson, the Lower Silurian rocks that form
the lower plain of Canada become gradually much disturbed ang
metamorphosed, and at length rising into bold hills trending
north and south, form in the Green Mountains part of the chain
that stretches from the southern extremity of the Appalatehian
Mountains to Gaspé, on the Gulf of St. Lawrence. Between the
plaius of the lakes and this range, the steep terraced mass of the
Catskills, formed of old red sandstone, lies above the Devonian
rocks facing east and north in a grand escarpment.

“The whole of America south of the lakes, as far as latitude
400, is covered with glacial drift, consisting of sand, gravel, and
clay, with boulders, many of which, durmg the submergence of
the country have been transported by ice several hundred miles
from the Laurentine chain. Many of these are striated and
scratched in a manner familiar to those conversant with glacial
phenomena. When stripped of drift all the underlying rocks are
evidently ice-smoothed and striated,the striations generally running
more or less from north to south, indicating the direction of the
ice-drift during the submergence of the country at the glacial
period.  The banks of the St. Lawrence, near Brockville, and all
the Thousand Islands, have been rounded and moutonnée by glacial
abrasion during the drift period.

“The submergence of the country was gradual, and the depth it
attained is partly indicated in the east flank of the Catskill moun-
tains. This range, near Catskill, runs north and south, about 10
or 12 miles from the right bank of the Hudson. The undulating
ground between the river and the mountains is seen to be covered
with striations wherever the drift has been removed. These have
anorth and south direction; and ascending the mountains to
Mountain Jouse, the speaker observed that their flanks are niarked
by frequent grooves and glacial scratches, running not down hill,
as they would do if thcy had been produced by glaciers, but
north and south horizontally along the slopes, in a manner that
might have been produced by bergs grating along the coast
during submergence. These striations were observed to reach
the helght of 2850 fect above the sea. In the gorge, where the
hotel stands at that height, they turn sharply round, trending
nearly east and west; as xf at a certain period of snbmcrgence,
the floating ice had been at liberty to pass across its ordinary
course in a strait between two islands. During the greatest
amount of submergence of the country, the glacial sea in the valley
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of the Hudson must have been between 8000 and 4000 feet deep,
and it is probable that even the highest tops of the Catskills lay
below the water.

“In Whales, it has been shown that during the emergence of
the country in the glacial epoch, the drift in some cases was
ploughed out of the valleys by glaciers; but though the Catskill
mountains are equally high, in the valleys beyond the great eastern

- escarpment the duift still exists, which would not have been the
case had glaciers filled these valleys during emergence in the way
that took place in the Fasses of Llanberis and Nant-Francon, and
in parts of the Highlands of Scotland.

It has been stated above that the upper plain around Lake
Erie, and the lower plain of Lake Ontario, are alike covered with
drift. Part of this was formed, and much of it modified during
the emergence of the country. In the valley of the St. Lawrence,
near Montreal, about 100 feet above the river, there are beds of
clay, containing Leda Portlandica, and called by Dr. Dawson of
Montreal, the Leda clay. Dr. Dawson is of opinion that when
this clay was formed, the sea in which it was deposited washed the
base of the old coast line that now makes the great escarpment
at Queenston and Lewiston, overlooking the plains round Lake
Ontario. It has long been an accepted belief that the Falls of
Niagara commenced at the edge of this escarpment, and that the
gorge has gradually been produced by the river wearing its way
back for seven miles to the place of the present Falls.* In this
case, the author conceives that the Falls commenced during the
deposition of the Leda clay, or near the close of the drift period,
when during the cmergence of the country the escarpment had
already risen partly above water. If it should ever prove possible
to determine the actual rate of recession of the Falls, we shall
thus have data by which to determine approximately the time
that has clasped since the close of the drift period ; and »u im-
portant step may thus be gained towards the actual estimace of &
portion of geological time.”

.8. Sir Charles Lycll on the formation of Continuous Tabular
Masses of stony Lave, or: steep slopes.—The question as {o whether
volcanic concs have originated from the deposition of successive
sheets of the cjectamenta of their vents, or from the bulging up-

* The details on which this belief is founded, may be found in the
writings of Professor Hall, of Albany, and Sir Charles Lyell.
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ward of the crust by subterranean force has ]ong been agitated,
and Sir Charles Lyell has long upheld the former view. In the pre-
sent paper Sir Charles removes an objection derived from the steep
slopes of the beds of lava and scorice in some voleanic cones.
In connection with this subject, the remains of a more ancient
vent than the present crater of Etna and the probable antiquity
of the mountain, are noticed.

- “The question whether lava can consolidate on a steep slope,
50 as to form strata of stony and compact rock, inclined at angles
of from 10° to more than 309, has of late years acquired consxder—
able importance, because ﬂeolomsts of high authority have affirmed
that lavas which conlre'zl on a declmLy exceeding 5° or 6° are
never continuous 'md solid, but are entirely (.omposed of scoria-
ceous and fragmentary mateuals. From the law thus supposed
to govern the consolidation of melted matter of voleanic origin,
it has been logically inferred that all great voleanic mountains
owe their conical form principally to upheaval or to a force acting
from below and exerting an upward and outward pressure on beds
originally horizontal or nearly horizontal. Forin all such moun-
tains there are found to exist some stony layers dipping at 100,
159, 25°, or even higher angles; and according to the assumed
1aw, such an inclined position of the beds must have been acquired
subsequently to their origin.

“After giving a brief sketch of the controversy respecting
“Craterrs of Elevation,” the anthor describes the results of his
recent visit (October, 1857) to Mount Etua, in company with
Signor Gaetanc G. Gemmellaro, and his discovery there of modern
lavas, some of known date, which have formed continuous beds of
compact stone on slopes of 159, 369, 38°, and, in the case of the
lava of 1852, more than 40°. The thickness of these tabular layers
varies from 13 foot to 26 feet ; and their planes of stratification are
parallel to those of the overlying and underlying scorie which form
part of the same currents.  The most striking examples of this phe-
nomenon were met with—1st, at Aci Reale; 2ndly, in the ravine
called the Cava Grande near Milo, where a section of the lava of
1689 is obtained ; 3rdly, in the precipice at the head of the Val
di Calanna, in the lava 0£1852-53 ; and 4thly, at a great height
above the sea near the base of the Montagnuola.

“8ir C. Lyell then alludes to the extraordinary changes which
had taken place in the scenery of the Valley of Calanna and the
Val del Bove since his former visit to Mount Etna in 1826—
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changes effected by the eruption of 1852-53, one of the greatest
recorded in history. A brief account is given, extracted from
contemporary varratives and illustrated by a map, compiled with
the assistance of Dr. Giuseppe Gemmellaro, of the course taken in
1852-53 by various streams of lava, some of them six miles in
length, flowing during nine successive months from the head of
the Val del Bove to the suburbs of Zafarana and Milo. The pre-
sent aspect of this lavafield, parts of it still hot and emitting
vapour, and the numerous longitudinal ridges and furrows on its
surface are described. As to the origin of these superficial in-
cqualities, the author inquires whether they may be due to the
flowing of lava in subterranean tunnels, or whether they be anti-
clinal and synclinal folds caused by fresh streams pouring over
preceding and half-consolidated ones, so that these last may be
bent and crumpled by the newly superimposed weight, like soft
yielding ground on which a railway embankment lias been made.
The cascade of the lava of 1852, descending a precipitous declivity
500 feet high, called the Salto della Giumenta, and the stony cha-
racter of the layers which encrust the steep slope at angles of
more than 85° and even 45°, arc commented upon. This lava
has overflowed that of 1819, which congealed on the same preci-
pice; and itis shown that in such cases the junction-lines separating
two successive cwrrents must be obliterated, the bottom scoriz of
the newer dovetailing into the upper scorize of the older current,
“The strueture of the nucleus of Etna, as exhibited in sections
in the Val del Bove, is next treated of, and the doctrine of a
double axis is deduced from the varying dip of the beds. The
strata of trachyte and trachytic agalomerate in the Serra Giannicola
seen at the base of the lofty precipice at the head of the Val del
Bove are inclined at angles of 20° to 30° N. W i. ¢. towards the
present central axis of eruption. Other stratato the eastwards,
(as in the hill of Zoccolaro) dip in an opposite direction, or S.E,,
while, in a great part of the north and south escarpments of the
Val del Bove, the beds dip N.E. or N, and S.E. or S. respectively.
There is, therefore, a quiquéversal dip away from some point
situated in the centre of the area ealled the Piano di Trifoglietto.
Iere a permanent axis of eruption may have existed for ages in
the carlier history of Etua, for which the name of the axis of Tri-
foglietto is proposed, while the modern centre of eruption, that
now in activity, may be called the axis of Mongibello. The two
axcs, which are three miles distant the one from the other, are
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illustrated by an ideal section through the wholé of Etna, passing
from west to east through the Val del Bove, or from Bronte to
Zafarana. Touching the relative age of the two cones, it is sug-
gested that a portion only of that of Mongibello may be newer
than the cone of Trifoglietto. The latter when it became dormant,
was entirely overwhelmed and buried under the upper and more
modern lavas of the greater cone. This doetrine of two centres,
originally hinted at by the late Mario Gemmellaro, had been
worked out (unknown to Sir C. Lyell at the time of his visit) by
Baron Sartorius v. Waltershausen, and has been since supported
in the fifth and sixth parts of his great work called  The Atlas of
Etna” both by arguments founded on the quaquiversal dip of the
beds as above e\plamed and by the convergence of a certain class
of greenstone dikes towards the axis of Trlfofrhetto Von Walters-
hausen has also shown that the superior lavas and voleanic for-
mations crowning the precipices at the head of the Val del Bove,
from the Serra Giaunicola to the Rocca del Corvo, inclusive, aré
unconformable to the highly inclined beds in the lower half of
the same precipice, the superior beds being horizontal, or, when
inclined, dipping in such directions as would imply that they slope
away from the higher parts of Mongibello.”

« According to Sir C. Lyell, the alleged discontinuity between
the older and modern products of Etna is, in truth, only partial,
and almost confined to that flank of the mountain, where its phy-.
sical geography has been altered by three causes: 1st, the inter-
ference of the two foci of eruption (Trifoglietto and Mongibello) ;
2ndly, the truncation of the cone of Mongibello; and 3rdly, the
formation of the Val del Bove. The trunzation of the mountain
here alluded to is proved by the remains of the upper portion of
a cone, fraceable at intervals around the borders of an clevated
platform between 9000 and 10,000 feet high. These remains
bear the same relation to the highest and active coue, nearly in-
the centre of the platform, which Somma bears to Vesuvius.
The manner in which the north and south escarpments of the Val
del Bove diminish in altitude as they trend eastward from the high
platform, js appealed to as showing that the great lateral valley
had no existence £l after the time when Mongibello had attained
its fullest development and height.

“The double axiz of Etua is then compared to the twofold axis-
of tho island of Madeira, s inferred f{rom observations made in
1854 by M. Hartung and the author. In that island the principal
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chaiu of voleanic vents, running east and west, and 30 miles long,
attains at one point a height of 6000 feet. Parallel to it, at the
distance of two miles, a shorter and lower secondary chain once
existed, but was afterwards overflowed and buried to a great depth
by lavas issuing from the higherand dominant chain. The space
between the two axes, like the space which separated the two cones
of Etna, has been filled up with lavas in part horizontal. On the
north side of Madeira, as probably on the west side of Etna, where
no secondary centre of eruption interfered with the slope of the
volcanic formations, and where the order of their succession and
superposition is uninterrupted, there occur, both in Madeira and
Etna, deep crateriform valleys (the Curral and the Val del Bove)
interseeting the products of the two axes of eruption.

“In conﬂludmg this part of his memoir, Sir C. Lyell observes,
that the admission of a double axis, as explained by him, is irre-
coneileable with the hypothesis of “ craters of elevation;” for it
iwmplies that, in the cone-making process, the force of upheaval
merely plays a subordinate part. One cone of eraption, he says,
may envelope and bury an adjoining cone of ernption ; but it is
obviously impossible that one cone of upheaval should mantle
round aud overwhelm another cone of upheaval.

“ An attempt is then made to estimate the proportional amount
of inclination which may be due to upheaval in those parts of the
central nucleus of Etna where the dip is too great to be aseribed
exclusively to the original steepness of the flanks of the cone. The
highest dip seen by the author was on the rock of Musarra, where
some of the strata, consisling of scoriee with a few intercalated
lavas, are inclined as 47°. Some masses of agglomerate and beds.
of lava in the Serra del Solfizio were also seen inclined at angles
exceeding 40°.  Some of these instances are believed to be excep-
tional and due to local disturbance ; others may have an intimate
connexion with the abundance of fissures, often of great width,
filled with lava, for such dikes are much more frequent near the
original centres of eruption than at points remote from them.
The injection of so much liquid malter into countless rents may
fmply the gradual tumefaction and distension of the voleanic mass,
and may have been attended by the tilting of the beds, causing
them to slope away at steeper angles than before, from the axis of
eruption, But instead of ascribing to this mechanical force, as
many have done, nearly all, or about four-fifths of the whole class,
one-fifth may, with more probability, be assigned-as.the. effects-of
such movements.
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“The alleged parallelism and uniformity of thickness in the
voleanic beds of the Val del Bove, when traced over wide areas,
is next considered, and the author remarks that neither in the
northern nor southern escarpments of the great valley, could he
and his companion veify the existence of such parallelism. Ex-
ample of a marked deviation from it are given, both in cliffs seen
from a distance, and in others which were closely inspected, even
in cases where these last, when viewed from far oft, appeared to
contain regular and parallel strata.

“The direction and position of the dikes in the Val del Bove is
then spoken of, both in reference to the two ancient centres of
cruption, and to the question of the altered inclination of the inter-
sected beds. In regard io the arrangement also of the lateral
cones of eruption, the question is entertained, whether they are
disposed in linear zones, or are in some degree independent of the
great centre of Mongibello,

“The origin of the Val del Bove has been variously ascribed
to engulfment, explosion, and aqueous erosion. Admitting the
probable influence of the two first causes, the author calls attention
to the positive evidence in favour of aqueous denudation afforded
by the accumulation of alluvium in the low country at the castern
base of Etna between the Val del Bove and the sea. This rudely
stratified deposit, 150 feet thick and several miles in length and
breadth, contains at Giarre, Mangano, Ripasto and other places,
fragments, both rounded and angular, of all the rocks, ancient and
modern occurring in the escarpments of the Val del Bove, and it
implies the continuance there for ages of powerful aqueous erosion.
The alluvium of Giarre is therefore supposed to bear the same re-
lation to the Val del Bove thatthe conglomerate of the Barranco
de las Angustias bears to the Caldera of Palma in the Canaries;
and those two-craterlike valleys, as well as the Curral of Madeira,
are Delieved to have been shaped out in great part by running
water. DBut to render this possible, the suspension, for a long
period, of the outpouring of lava on the castern flank of Etna must
be assumed.”

. “The author fully coincides in the gencrally received opinion
that the accessible parts of Etna are of subaérial origin, and vefers
to some fossil leaves presented to him by MM. Gravina and
Tornabene of Catania, as well as to others collected by himself in
situ, from the volcanic tuffs of Fasano and Licatia, which have
been determined by Prof. Teer to belong to terrestrial plants, of
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the genera Myrile, Laurel, and Pistachio, now living in Sicily.
These tuffs, together with the general mass of Etna, repose on
marine strata of the newer Pliocene period in which 150 species
of shells, nearly nine-tenths of them identical with species now ex-
isting in the Mediterranean, have been found. A very modern
marine breecia, with shells of living species extending to the height
of thirty feet on the coast along the castern base of Etna, was
pointed out to the author by Signor G.G. Gemmellaro near Trezza,
and in the Island of the Cyclops. The same formation has been
traced together with lithodomous perforations by Dr. Carlo Gem-
mellaro and Baron v. Waltershausen along the sea-shore as far
north as Taormina, beyond the voleanic region of Etna. From
these and other data enlarged upon in the memoir, Sir C. Lyell
concludes, first, that a very high antiquity must be assigned to the
successive eruptions of Etna, each phase of its volcanic energy, as
well as the excavation of the Val del Bove, having occupied a
lapse of ages compared to which the historical period is brief and
insignificant ; and secondly, that the growth of the whole mountain
must nevertheless be referred, geologically, to the more modern
part of the latest Tertiary epoch.”

4. Arctic Geology—3We are indebted to Silliman’s Journal for
the following Summary of Prof. Haughton’s classification of the
geological formations of Arctic America as observed in MecClin-
tock’s voyage.

“(1.) @ranitic or crystalline rocks: over eastern North Devon,
long. 80°-—~8240, lat. T4}—17532; western North Somerset, near
long. 95°; in scattered boulders over many other purts of the
islands.

«(2.) Upper Silurian and Devonian : over the northern part of
Cockburn Island, 780—7320 N, and 75°—900 W.; the larger
part of North Somerset; Cornwallis Island ; all but the eastern
part of North Devon. .

“(3.) Carboniferous limestone: over the islands or parts of
islands lying nortk of lat. 769, from Grinnell Land on the east
(930 W.) to Prince Patrick Land on the west. This limestoue
is stated to overlie the coal-bearing standstones.

% (4.) The Coal-bearing sandstones(referred toSubearboniferous):
over the same islands as the limestone, but south of 769 : includ:
ing Bathurst Land, 75°—76° N., 991°—104¢ W.; Melville
Island, from its southern shore to 75° 50’ N.; Byam Martin Island
between Bathurst and Melville ; part of Eglinton Id.,, west of Mel-
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+ville, south of 75 50'; Baring (or Banks) Land, 724°—744° N,,
1150—125° W, '

“(5.) Jurassic rocks : over a small peninsula on the eastern

- side of Prince Patrick Land; also at islets Exmouth and Talbe,
north of Grinnell Land ; in long. 95° W, lat, 77° 10’ N.

% Viewing the range or direction of the whole, the line between
the « Carboniferoi:s limestone” and the  coal-bearing sandstones,”
according to the map, is nearly straight between E. 5° N. and W.

- 5° 8. Inthe coal-bearing sandstone region, two parallel onterops
of coal are marked as existing on Bathurst Land and southeastern
Melville Tsland, and on the intervening island of Byam Martin, the
distance bebween the two lines eight or ten miles; also a third out-
crop in Melville Island, and along the same line in Baring Land
to the southwest, The strike is represented as uniform Dbetween
EN.E. and W.8'W.,, and is deduced from the observed oceurrence
of coal at Cape Iamilton on Baring Island, Cape Dundas on Mel-
ville Island, also Bridport Inlet and Skene Bay on Melville Island ;
on Byam Martin Id. ; and al Schomberg Point and Graham Moore
Bay on Bathurst Island.”

In addition to this series there are interesting tertiary deposits

. containing lignite, described in the following extract from Dr. Arm-
strong’s voyage of the Investigator. The wood is probably like
that of the present arctic sea, dnft trunks.

“On ascending one of these hills, about a quarter of 2 mllc from
the beach on its sxde, about 300 feet high from the sea-level, we
discovered the wood of which we were in search. The ends of
trunks and branches of trees were seen protruding through the
rich loamy soil in which they were embedded. On excavating to
some extent, we found the eatire hill a ligneous formation, being
composed of the trunks and branches of trees ; some of them dark
and softened, in a state of semi-carbonization. Others were quite
fresh, the woody structure perfect, but hard and dense. In a few

« situations, the wood, from its flatness and the pressure to which it
had for ages been exposed, presented a laminated structure, with
traces of coal. The trunk of one tree, the end of which protruded,
was 26 inches in diameier by 16 inches; that of another, a portion

*of which was brought on board, was 7 feet in length, and 3 feet in
circumference: and dense in structure,although pronounced then to

. be pine.* Other pieces, although still preserving the woody struc-

* & A section of this piece of wood'is 6 be-seen in the Musenm of the
Royal Dublin Society, Dublin. To the obliging kindness of its able
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ture, had a specific gravity exceeding that of water, in which they
readily sunk, from their having undergone an incipient stage of im-
pregnation with some of the earthy produets of the soil. Nume-
Tous pine cones and a few acorns were also found in the same state
of silicification. The trunks apparently extended a considerable
distance into the interior of the hill, and were bituminous and fii-
able. Many of those which wereembedded crumbled away on being
struck with 2 pickaxe, which readily found its way into any part
of them, rendering their removal impossible ; some of them were
in such a state of earbonization as toapproach lignite in character.
The whole conveyed the idea of the hill being entirely composed
of wood. As far as our excavations were carried, nothing else
was met with, except the loamy soil in which they were embedded;
but the decay of the wood in some places appeared to form its own
soil. The petrifactions, with numerous pieces of wood, were found
strewn everywhere over the surface of this and many of the con-
tiguous hills. Many specimens of these were obtained, varying
from oue to fourteen inches in length, tho longest not exceeding
five or six in circumference; they consisted of portions of the
branches of trees. Some of them were impregnated with iron
(brown heematite), bad a distinct metallic tinkle when struck,
and were heavier than other pieces, without the metallic impreg-
nation or sound; they were simply silicified, the sand entering
into the composmon of the soil being silicious or quartzose.
Several smaller pieces of fresh wood were qlso found strewn about,
which had not been, perhaps, subject to the petrifying influence
of the water. The numerous small rills which issued from the
interior, similar to those I had seen in the morning, flowed over
the surface, and the constituents of the water, largely impregnated
as it was with iron and sulphur, indicated from whence the metal-
lic agency in the petrifaction was derived ; this also possessed a
dull yellowish-brown discoloration of the sulphur, (? oxide of iron,)
and the stones everywhere over which the water flowed were
coated with the same, .

Director (Dr. Carte) I amindebted for a knowledge of this fact; who has

also kindly informed me, that he submitted it to the examination of Drs.

Stecle and-Joseph Hooker, both of whom pronounced it to be comferous

wood. The latter thought it of the white pine species; and one of the

‘Semifossilized cones has been pronounced by Dr.. Harvey, Professor of

Botany, Trinity College, Dublin, to be similar to the present Spruce of
- North America.’ ’
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“On several of the neighbouring hills I observed distinet strati-
fications of wood running hovizontally in a circular course,
formed by the protrusion of the ends of the trunks of trees, to
some of which the bark still adhered; and large pieces of this,
ctopping out and hanging loosely, frequently led in other situations
to our detection of the wood to which the bark adhered in the soil.
Any attempt to remove these with the hand or other slight means
failed ; and excavation ever established the fact that the hills were
entirely composed of wood—the appearances met with being iden-
tical with thosc first mentioned. On subsequent occasions, when
exploring the land several miles in the interior, observation led me
to infer that a precisely similar state of things there existed. The
situation in which our first excavation was made was in Iat, 74°
27’ N, long. 122° 32/ 15" W., and about a quarter of a mile from
the bmch Tbe distance, inland, whence similar appearances were
observed, embraced a circuit from cight to ten miles in diameter.”

5.'Age of remainsfound in Deltas—All geologists are aware how
muach uncertainty attends any reasoning as to the age of remains
found'in alluvial deposits, based on the depth at which they are
imbedded ; but very incautious inferences are sometimes drawn
from such facts. The following from the Atheneum shows the
extent of error possible in such reasoning.

“ Pottery in the Bowels of the Earth.—In a late number of the
Atheneum it was, I think, stated that a traveller in Egypt, having,
lately found a piece of pottery at some 30 feet below the present
surface of the soil on the banks of the Nile, came to the conclusion
that, because the annual deposit of earth by the strcam would
have 'required so many centuries to lay down so many feet of
earth,—therefore, the bit of pottery found must have been manu-
factured some 13,000 years before the beginning of the Christian
era. - Does the following statement of facts bear at all on such a
theory? Having lived for many years of my life on the banks of
the river Ganges, I have seen. the stream. encroach on a viilage,
andermining the bank where it stood, and deposit as a natural
result brlcks, pottery, &c. in the bottom of the siream. On one
occasion, T am certain that the depth.of the stream where the bank
was breaking was above 40 feet; yet in-thres years the current
of thé.ziver shifted so much.that a:fresh deposit of soil took place -
over-the débris-of the village, -and the earth was raised to a lével
with the old bank. Now, had our traveller tlienobfained a Dbit of
pottery from where it had lain for only three years, could 'Hie,
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reasonably drafv the infereuce that it had been made 18,000
years before #”

6. New View of the Zoological relations of certain ancient coralt
by Prof. Agassiz. The following appears in Silliman, If con-
firmed by farther investigation it will place nearly all our Silurian
corals in a different class of the Radiata, from that to which they
have hitherto been supposed to belong.

“I have seen in the Tortugas somctlmw very unexpected
Millepora is not an Actinoid polyp, but a genuine Hydroid, close-
ly allied to Hydractinia, This seems to carry the whole group
of Favositidae over to the Acalephs, and displays a beautiful array
of this class from the Silurian to this day.”

“ The drawings of Professor Agassiz which have been sent to us:
for examination, are so obviously Hydractiniwe in most of their cha-
racters that no one can question the relation. 'With regard to the
reference of il the Favositide (a group including Favosites, Favis-
tella, Pocillopora ete., as well as the minuter Mell:pora, Cheetetes,
cte.) to the Acaleph class, direct evidence is not yel complete, as
the animal of the Pocillopora has not been figured by any author
on zoophytes.®  On this point Professor Agassiz observes in a
subsequent letter, after observing that the Sideroporz obviously are
polyps:

“There are two types of radiating lamelle, which are not
homologous. In true Polyps (excluding Favositidie as Hydroids),
the lamellee extend from the outer body wall inward, along the
whole height of that wall, and the transverse partitions reach only
from one lamella to the other, so that there is no continuity’
between them, while the radiating lamelle are continuous from .
top to bottom in each cell. In Milleporidee the partitions are-
transverse and continuous across the cells and so are they in .
Pocillopora and in all Tabulata and Rugosa, while the radiating :
lamellze, where they exist, as in Pocillopora and many other Favo-
sitidee, rise from these horizontal floors and donot extend through:.

¢ * From the specimens of the species of this genus which I procuxed an
the Pacific Inever obiained a clear view of the polyps, and hence made.no
figure. The brief description on page 523 6f'my Report, mdy be reason- ~
ably doubted until confirmed by new rosearches. The much larger sizé
of the cells in Pocillopora, Favosites and Favistella than in Millepora,..
and the frequently distinct rays in these cells, are the characters’I had,
mentioned to Prof. Agassxz a8 suggestmg a doubt as to their, bemg,
Agdaléphs, and,to this what.follows above relates.~J. p. b
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the trausverse partitiéns ; indeed they are limited within the spaces
of two successive floors, or to the upper surface of the Iast. A careful
somparison of the corallum of Millepora and Pollicopora with that
of Hydractinia has satisfied me that these radiating -partitions of
the Favositidae far from being productions of the body-wall are foot
secretions, to be compared to the axis of the Gorgonia, Corallium,
etc,, and their seeming radiating lamelle to the vertieal grooves
or keels upon the surface of the latter, which reduced to a hori-
zontal projection, would also make impression of radiating
lamellze in the foot of the Polyp. If this be so, you see at once
that the apparent radiating lamellw of the Favositidze do no longer
indicate an aftinity with the true Polyps, but simply a peculiar
mode of growth of the corallum; and of these we have already
several types, that of Actinoids, that of IIaleyonoids, that of
Bryozoa, that of Millepora and other Corallines, to which we now
add that of the Hydroids. Considering the subject in this light,
ds there any further objection to uniting all the Favositidie with
the Hydroids,—Sideropora and Alveopora being of course removed
from the Favositide. It is a point of great importance in a geo-
logical point of view, and for years I have been anticipating some
such result, as you may see by comparing my remarks in the
Amer. Journal, May, 1854, p. 315. If all the Tabulata and
Rugosa, are Iydroids, as I believe them to be, the class of Aca-
lephs is no longer an exeeption to the simultaneous appearance of
all the types of Radiata in the lowest fossiliferous formations and
the peculiar characters which these old Hydroid corals present
appears in a new and very instructive aspect.”

L

. The Bowmanville Coal Case—The newspapers inform us that
‘this bubble has at last burst, and has proved to have been a gross
and deiiberate fraud, As we did not give credence to the pre-
-tended discovery, we do not need to join in the outery which
pow pursues the authors of the imposture. Such men usually be-
igin by being themselves misled by appearances which they do
mot understand, and having gone a certain length under this in-
fluence, and finding themselves elevated into popular lions and a
ready belief given to their statements, they are easily induced by
the desire to maintain their credit and by the prospect of profit
10.go any length in deception. 'We trust that this lesson willnot
soon be forgotten ; and that those of our contemporaries who
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eulogised the self-taught practical man, ignorant of the “jargon”
of geology, who made this great discovery, will confess themselves
little less in fault than the poor sinner who, out of pocket and.:of
work in a strange land, lends himself to deceive a too-credulous
public and to afford scoffers at the hardly-earned results of scien-
tific investigation a short-lived triwmph.

1
SCIENTIFIC MEETING IN GERMANY.
Communiecated by A. Gordon Esa.

Tae thirty-third annual meeting of German naturalists and phy-
sicists was held last September in Bonn; and having had an op-
portunity of witnessing a portion of the proceedings, it has oceuf-
red to me that a short account of what came under my notice
may possess some interest for the readers of the Canadian Natut4-
list. Many of them are no Joubt aware that it is to these meetings
that the plan of the British Association owes its origin. The late
Professor Oken is the man to whom the Germans are indebted
for their first organization, and he himself receives his idea froin
Switzerland. In noticing the proceedings of the Swiss naturalists
in his Isis, Oken frequently took occasion to represent the advdn-
tages which Germany might derive from similar reunions, whete
the members, becoming personally acquainted, could interchange
their opinions, communicate and endeavour to resolve cach othet¥’
doubts, and afford each other mutual encouragement in the path
of scientific inquiry. The first meeting took place av Leipzige in

822, but it was several yeats before the number of participators -
rose so high as thirty. The stream, however, if not broad, was
deep from the outset. Gradually it became wider. The récent
meeting in Bonn though by no means so numerously attendedds
that held in 1856 at Vienna, mustered o the number of nine
hundred and sixty, and included many of the most eminent nasés
of Burope in the various departments of science. In the geologi-
cal section, of which I formed an unworthy member, I observed
Merian, Rose, Von Carnall, Blum, Noeggerath, Murchison,' Elie
“de Beaumont. w il

The proceedings of the first general meeting were opened:-on
18th September by Professor Noeggemth, who greeted -thes a8
‘sembly with genunine Gérman borhommie. His appearante
reminded me of a wedtheribeatén column of basalt, which seériied
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to bid eternal defiance alike to time and to tempest. Dr. Kilian
then read various letters of compliment or apology, the most in-
teresting of which was a note from Alexander von Humboldt,
who had been specially invited to assist at the proceedings, but
excused himself on the ground of the necessity he felt himself to
be under at his advanced period of life, to employ every available
moment of his time in the completion of the works which he had
now in progress. On Professor Noeggerath's motion, the whole
assembly rose up, with acclamation, to testify their respect forthe
illustrions veteran; aud a telegraphic message was despatched to
him in the instant informing him of this grateful tribute of homage.

After the proceedings had been duly opened, Professor Schulz-
enstem delivered an address on the value of the natural sciences
# a means of educating the human mind. Professor Mad-
fér of Dorpat then read a contnbutxon on the subject of the fixed
stars. The motions, he said, of certain fixed stars were not com-
patible with the assumption of a central sun ; vor did the assump-
tion of partial systems appear admissible, inasmuch as, for
the explanation of the size of the mecasured motions of in-
dividual fixed stars, the central masses—if such existed—
inust possess a mass incredibly great. The centre of gravity of
the fixed siderial system, which may possibly lic in empty space,
was to be regarded as the centre of motion. If the system pos-
sessed a globular form, with a nearly uniform distribution of the
masses in the interior of the globe, the period of revolution of the
various masses would be of nearly similar length, so that the whole
viewed from one of the stars in conjunct motion, must appear
nearly immoveable. A more definite decision was to be expected
only from later centurics enriched with the spoils of long series
of obscrvations. The speaker considered it probable that the cen-
tral pointlay in the region of Taurus, perhaps in the group of the
Pleiades, the apparent motions of which scemed best to harmonise
with that assumption.

Dr. Hamel, of St. Petersburgh, then dellvered a discourse, in
which he endeavoured to trace the history of the invention of the
Electric Telegraph. The first telegraphic apparatus worked by
galvanism was that exhibited by Socmmering on the 29th August
1809, betore the Academy of Sciences at Munich, in which the
mode of signalling consisted in the development of gas bubbles
from water placed in a series of glass tubes, cach of \vlnch denoted
a letter of the alphabet. Baron Schilling, attached to the Rus-
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sian Embassy at Munich, was a particular friend of Soemmering's,
and a frequent visitor at his laboratory in 1807 and 1808, when
he was occupied with his galvanic telegraph. When OQersted in
1820 published his important discovery, it occurred to Schilling
that the instant declination of the magnetic needle on the appli-
cation of a stream of galvanism through a surrounding wire might
be applied to telegraphic purposes; and although Ampére, no
doubt, so early as the autumn of 1820, had announced an appli-
cation of Oersted’s discovery to telegraphy as something that was
perhaps possible, Schilling was the first to realise the idea by ac:
tually producing an electro-magnetic telegraph, simpler in con-
struction than that which Ampére had imagined. By degrees he
succeeded in producing an apparatus with which, by means of a
wire several (German) miles long, he was able successfully to
transmit electro-magnetic signals, previously sounding an alarm
when required. H)s journey to Mongolia (commenced in May
1830) interupted for a time his tele"raplnc labours, but hé
speedily resumed them upon his return home in 1832. The ser-
vices of Professor Weber of Gdttingen in the same cause in 1833
Dr. ITamel passed over as already known to his auditory. In May
1835 Baron Schilling left St. Petersburgh on a tour through
Germany, France, and Ifolland, and he attended the meeting of
German naturalists which took place that year in Bonn. At the
sitting of the Physical Section on the 23d September, of which
the President for the day was Professor Muncke of Heidelberg,
Schilling exhibited and explained his telegraphic apparatus, with
which Muncke was greatly taken. He frequently spoke of it after
his return to Heidelberg, and on the 6th March following {1836)
he explained the whole thing to William Fothergill Cooke, whb
was then oceupied at the Anatomical Museum with Professor
Tiedemann’s sanction, in the preparation of wax models for his
father, then rrcently appointed Professor of Anatomy in the Uni

versity of Durham. Cooke, although he had never previously
stb d physics or electricity, was so struck with what Muntke
tol. Lim, that he instantly resolved on abandouing the work he
was engaged on, and on endeavouring to introduce electro -magne-
tic telefrr'lphs upon the English mxlww;s ‘With this object in
view he reached London on the 22d April.  On the 27th of Feb-
ruary 1837, he became acquainted with Professor Wheatstone 6f
King’s College ; and early in May the two gentlemen resolved to
labour in common for the introduction of the Telegraph into
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England—an object which they successfally accomplished. On
the 12th of June they obtained their patent, and on the 25th
July the first trial was made at the London terminus of the North-
Western Railway with a wire a mile and a quarter long.  About
a fortnight previously, Steinheil of Munich had placed the build-
ings of the Academy of Scienees in clectric communication with
the Observatory at Bogenhausen; and his discovery, the following
year, of the possibility of bringing the galvanic current in tele-
graphing through the carth, back to the battery, deserves greater
recognition than it has yet reccived.

Schilling, on his return to St. Petersburgh, had renewed his
efforts to turn his tele«raph to uscful account w1th more energy
than ever. Afier a sries of experiments, he believed he had sue-
ceeded in cffecting a suflicient isolation of the conducting wire to
admit of the transmission of signals through water, and he pro-
posed to unite Cronstadt with St. Petersburgh by means of a sub-
marine cable. IIe had got a rope prepared with several copper
wires isolated agreeably to his instructions, when death put a stop
to his labours on the 7th August 1837.

In the course of the summer of that year intelligence reached
America of what had been done in Germany and England in the
way of clectric telegraphy. This news stimulated Samuel F. B.
Morse to counsiruct, with the assistance of Dr. Gale, Professor of
Chemistry, an apparatus with which he hoped to be able to tele-
graph. The subject was not at that time quite new to Morse.
He had been twice over in Europe 1o improve himself in his pro-
fession as a painter, and in the course of his second homeward
voyage in 1832, he had had his attention awakened to the possi-
bility of clectro-maguctic telegraphy by Dr. Jackson, his fellow-
passenger on board the Sully.  On the 4th September—a month
after Schilling’s death—he made what he termed a “successful
attempt.” The speaker was in possession.of a sketch prepared by
Morse himself of the apparatus with which this successful attempt
was effected. By means of a set of flat-toothed types there was
_impressed upon a sheet of paper moved horizontally over a eylin-
der a set of zigaag marks like the tecth of a saw, which were meant
to denote figures. In this manner a set of numbers, was presented
to the cye, each denoting a certain word or number for the ascer-
tainment of which the recciver of the despateh required to counsult
a voluminous dictionary. The strip of paper operated upon on
the 4th September 1837, represented, in teeth shaped somewhat
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like the letter 'V, the following numbers, viz. :—215, 36, 258, 112,
04, 01837, which, according to the dictionary, denoted “Success-
ful experiment with telegraph September 4, 1837”7 This cum-
brous process, of course, never came into actual use; but notwith-
standing this, Morse boldly terms himself the inventor of elec-
tric telegraphy, and dates his invention from the year 1832.  Nay
more, the Supreme Court of the United States pronounced a judg-
ment in 1854, finding that in this respect he had the priority of
all Europe. It may possibly be worth while to observe that Morse
is not, as seems to be commonly supposed, a Professor of Physics:
In 1835 Le was appointed “Professor of the Literature of the Arts
of Design” in the educational institution termed the University of
New York; but he never delivered a single lecture. The instru-
ment now known by the name of Morse's Telegraph was brought
to perfection by degrees, long subsequently to 1837, and after
Morse had made two more voyages to Europe.

Ta November 1839, Cooke and Wheatstone executed in London
a contract of copartnery, and on the 12th December they gave in
their specification.  Their process was founded essentially on the
same principle as Schilling’s, only giving the needle a vertical in--
stead of a horizontal position. In August 1839 there were com-
pleted thirteen miles—namely, from Paddington to Drayton—of
a telegraphic line along the Great Western Railway, then in pro-
gress. Other extensions followed, and in 1845 Cooke suddenly
received commissions for a number of lines in various directions
throughout the country. The telegraph had received a sudden
accession of popularity from the aid it bad afforded in the dis-
covery and apprehension of John Tawell the murderer. In 1846
Cooke succacded in forming the Electric Telegraph Company,
which afterwards amalgamated with the International. Their
head station is at Lothbury, and down to the present day most of
the apparatus employed by them are constructed on the priuciple
originally applied by Schilling, though now greatly improved by
Wheatstone. From these app‘\ntns proceed 150 different wires
at the least, which run below the pavement to various localities.

Thus it was Baron Schilling of Canustadt who was the first man
by whom eclectro-magnetic telegraphy was really applied; and it
was the telegraphic seed fromSt. Petersburgh which, after findingits
way »id Bomn and Heidelberg to England, struck its roots in
London—roots from which a tree has sprung up whose gigantic
branches, laden with golden fruit, now stretch and ramify over
land and sca.
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After the delivery of Dr. Hamel’s address, and a few words up-
on the subject of it from Colonel von Siebold and Dr. Drescher,
the meeting separated into the various sections, where the only
business performed was the election of their respective presidents.
The afternoon was pleasantly and profitably consumed in eating
and drinking.

- On Saturday (September the 19th), the proceedings of the Geo-
logical Section commenced with some observations by Dr. Jager
of Stuttgart, on the origin of regular forms in rocks, which he re-
ferred to processes of erystallisation in the sedimentary masses. Dr-
Otto Volger, of Frankfort exhibited a series of specimens with the
view of demonstrating the results of his inquiries (some of which
had been already published) on the history of the development
of mineral bodies, and the mode in which the various rocks Oll"l-
nate. :

Dr. Volger maintained that these specimens afforded direct
and irrefragable proof that Feldspath and Quartz were formed in
nature under circumstances which utterly excluded the notion of
a high temperature having been one of the concurrent causes of

their formation. The specimens had been taken from the crys-

talline rocks of the Alps formerly regarded as ¢ primitive rocks”
(Urgcbirge) but afterwards claimed partly as plutonic lava rocks,
partly as masses belonging to the first period of refrigeration of
the globe from its original state of igneous fusion. According to
the speaker’s investigations, these were nothing else than meta-
morphic rocks that h'ul arisen from the regular development
depending upon chemical processes, of various mineral bodies
particularly Feldspath and Quartz, which had come in the place
of limestone masses contemporary with the jurassic formation.
The speaker, in reference to this and to another more general and
important result of his inquiries, namely, that the silicates so far
from being primary formations, or even in the general case pos-
sessing ahigh degree of antiguity, as Geology had hithertosupposed,
were always younger than the carbonates, and that the history of
the development of the former constantly pre-supposed the carlier
existence of the latter; he shewed by means of the specimens in
question, on the largest and on the smallesi, scale, that Feldspath
and Quartz had grown upon and between Carbonates of lime
(Kalkspathen), which last wero still to be found in a portion of
specimens, well preserved, and without exhibiting the slightest
trace of the operation of heat, partly surrounded by Feldspath and
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- Quartz crystals, and partly, where effaced through subsequent dis-
solution and lixiviation, leaving their impression on these crystals
in the distinctest manner possible.

Dr. Pichler, of Innsbruck, exhibited a geognosticmap of the north-
ern limestone Alps of the Tyrol, from the borders of the Voralberg
to the borders of Saltzburg,snd spoke at some length upon the differ-
ent formations. Dr. Von Dechen gave information with respeet to
the geogunostical map of Rhenish Westphalia, of which eleven sec-
tions had already appeared and nine others were in course of pre-
paration. Professor Plieninger spoke upon the difference in the
formation of the teeth between the microlestes antiguus, from the
upper breccia (betwixt the keuper and the lias) of Wurtemberg,
and the Plagiauiaz of the Purbeck oolite. Herr Von dem Borne
discoursed on the geology of Pomerania, referring to the alluvium,
the diluvium, the tertiary strata, and the Jura formations.  The al-
luvium is found chiefly on the sandy coasts, greatly changed by cur-
rents. It is washed away from the Pomeranian and deposited on
the Prussian coast. In the diluvium he distinguished a disturbed
recent formation and a regularly deposited older one.

On Monday 21st September, Professor Gustav Rose made some
observations on the gneiss which forms the north-western limit of
the granitite of the Riesengebirge, and of the granite which oc-
curs in it; he also spoke of the relation of granite to gneiss in
general. The boundaries betwixt the two could, he said, be very
distinetly drawn in the Riesengebirge. In 1856 at Vienna the
learned Professor gave an account of some recent investigations
which he had made in the Riesengebirge and Isergebirge, with a
a view to determine the exact limits betwixt granitite and grauite,
and assigned the reasons which had induced him to regard the

_ former as a separate species of rock from thelatter. These reasons,
were—first, the distinet mineral composition—the white mica of
the granite being eutirely wanting ; secondly, the accurate limitg
which can be drawn betwixt it and the granite of the Isergebirge :
and, thirdly, the circumstance that mixtures of a similar composi-
tion to the granite of the Riesengebirge ard Isergebirge occurred
in the most diverse localities. From the relations of the granitite-
to the granite the Professor considered that the former must have
penetrated to the surfaco more recently than the latter. [See
also a contribution by Rose « Ueber die zur Granitgruppe gehdrigen
Gebirgsarten” in the first volume of the * Zeitschrifs der deutsch-
geologischen Gesellschaft.”’] .
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Sll‘ Roderick Murchison laid before the meeting the most recent *
publications of the Geological Survey, cousisting of maps, sections,
&c., as illustrative of the Silurian or older paleeozoic rocks, the
coal measures, and the sccondary and tertiary deposits ; and he
also referred to the records of the School of Mines and the De-
cades of Organic Remains, which exhibited the labours of various
distinguished English geologists. M. E. de Verneuil observed
that, whilst Sir R. Murchison had borne such willing testimony
to the distinguished merits of his colleagues, he had entirely over-
looked his own services; and pointed out that, in regard especi-
ally to the School of Mines, Sir Roderick had had the greatest
share in its extension and results, both through the great works
which he had himself accomplished, and through what others had
accomplished under his guidance and superintendence.

Herr Von Carnall exhibited a copy of the new edition of his
geognostical map of Upper Silesia, and explained in what respects
it differed from the first edition. IIe took occasion to remark that
of the ironstone rocks of Upper Silesia it was only a portion that
could be regarded as middle-Jurassic; the portions of this forma-
tian lying to the north and west of Oppel, and the great Rybnik
-and Rattibor portions, must be regarded as tertiary-miocene. Un-
der these strata lay the Upper Sllesian gypsum and marl rocks
(tegel) with traces of salt, which are now in the eourse of bemg
investigated.

Professor Von Zepharovich of Cncow, spoke of the provrcss
that had recently been made in the knowledge of Austrian mi-
nerals, and pointed out the necessity of collecting and arranging
the results of inquiries made during long periods of time in order
to obtain a synoptical view of what had really been accomplished.
He next exhibited a few printed sheets of a large work of this des-
cription applicable to the Austrian empire, and mentioned that
the work itself would probably be published in the course of next
year. e then handed the President a piece of fossil iron from
Chotzen in Bohemia. Thereupon Dr. O. Volger, with reference
to the aqueous origin of iron, mentioned the fact that Herr Von
Bacr bad found in a fossil tree imbedded in the turf of a floating
island on the coast of Sweden, which only occasionally emerged
from the water, that the mass by which the cells had been replaced
consisted of native iron.

The proceedings of the day were concluded by a few, short but
exccedmgly interesting remarks from Professor Blum (Hclde]berg),
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on the causes of the formation of different combinations of erys-
tals in the same species of mineral.  On this subject, he observed,
our knowledge was exceedingly scanty. e had scarcely asingle
observation or inquiry to which we were able to refer. Experi-
ment alone presented us with facts by the aid of which we might
possibly make some progress. It was a familar fact that when an
eacily soluble salt (alum) erystallised from a pure solution, the
forms exhibited differed from those which were obtained from im=
pure solutions. This fact was sufficient of itself to show beyond
a doubt that the medium in which substances crystallise exerts an
influence upon the form of the erystal. Taking this for our prin-
ciple, and applying it to nature, we find it to be a fact that certain
minerals, when they occur in certain rocks, appear under one and
the same form of crystal—when magnetic iron ore, for example,
occurred in chlorite-schist, it was found in the general case to oe-
cur in the form of an octohedron. The subject was worthy of
careful investigation, and might turn cut to be of very great im-
portance in a geognostic point of view.

At the sitting of Tuesday (September the 22nd), Professor Dau-
brée, of Strasburg, spoke on the formation of sulphuret of coppet
and apophyllite from the thermal springs of Plombiéres. In tha
course of certain excavations, undertaken with the purpose of
fencing in these springs, the speaker had found two recent sub-
stances, which were of geological interest from the resemblance
they bore to certain minerals. On a bronze cock, of Roman work-
manship, which had been lying amidst the rubbish of ancient
buildings for more than fifteen centuries, sulphuret of copper had
been formed in the shape of beautiful crystals. They belonged to
the hexagonal system, and could not be distinguished from natu-
ral crystals. From a similar composition, artificial crystals be-
longing to the regular system had already been obtained. The
circumstances under which they had been formed seemed to dif-
fer from those under which the formation of similar erystals occur-
red in veins. The ancient mortar into which the warm water
percolates includes in its cavities colourless crystals identical i
form and composition with apophyllite. They owe their formation
to the operation of the silicate of potash from the hot springs on
the Yime of the mortar. The formation both of the apophyllite
and of the hexagonal sulphuret of copper had here taken place in
water of which the temperature did not exceed 70 deg. C.

Dr. Volger gave an account of the result of his observations on
the phenomena of earthquakes it 'Switzerland, and éspecially ths
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earthquake of 25th July 1855 in the Visp-Thal, Canton of Valais.
An investigation of the manner in which this carthquake operated
showed the opinion which refers these phenomena to the develop-
ment of subterranean gases, or to fluctuations of the earth’s (hypo-
thetical) fiery-fluid interior, to be mechanically inadmissible.  On
the other hand, there existed, in the structure of the Valais moun-
tains, conditions which necessarily led to the movement of portions
of the mountain masses. These were strata of gypsum under-
lying slate and jurassic masses of immense thickness, and thermal
springs containing large quantities of this gypsum in solution.
This was withdrawn from the earth ; the un(lerly.fng stratum was
croded ; and the sinking of the overlying strata became inevitable.

Of the twenty Spllh os of Leuk, a single one conveyed away from
the soil of Valais no less than 60,000 ouble feet of gypsum annually.
With the efforts of the subsidence of an undermined mass, and
of the propagation in the strata of the earth of the impetus there-
by conveyed to the solid substratum, the phenomena exhibited in
the Valais earthquake entircly corresponded. ‘The results of the
speaker’s inquiries were given in detail in a work of which two
volumes had already appeared, and the third was now in the press.

The map belonging to this third volume, exhibiting the diffusion,
intensity, and directions of movement of the Valais earthquake,
together with the tables belonging to the two first volumes, with
graphic representations of the relative frequency of earthquakes i
different years and at different periods of the year in the various
districts of Switzerland, were laid before the meeting.

Dr. Abich spole on the subject of mud voleanoes, and their im-
portance for geology. e founded this importance on an analysis
of the history of the development of these formations as they oceur
in the environs of the Caucasus, particularly in the two Caucasian
peninsulas Taman and Apsoheron and endeavoured to establish
the following propositions :—1. Thestratographic facts of the be-
fore named localities affurd a proof that the structure of these for-
mations, notwithstanding the Neptunian origin of the masses of
which they are composed, is determined by ‘precisely the same
laws which regulate the various forms of mountains composed of
strictly Vulcanic masses that have arisen in the mode 'of ignedus
fluidity. 2. The distribution of those small independent systems |
of mountains is most distirictly subordinate to the grand lines
which determine tlie direction of mountain ranges, and therewith
the: fandamental featares of ouf¢ontinents, 3. Thé linéar grotp-
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ing and serial arrangement of these mountains in accordance with
these lines of elevation, was regulated by the same laws which
regulated the foundation and successive completion of the moun-
tain systems and ranges of every portion of the earth’s” surface.
In conformity with these principles, Dr. Abich maintained that
every view was to be rejected which might incline to refer the
eruptive phenomena which still retain their permanent seat in the
bosom of these formations to so-called secondary causes, that is,
in the present case, to any other causes than such as depend upon
Vulcanism. .
Herr Tgnatius Beissel spoke on the marl of Aix-la-Chapelle, and
Iaid before the section a geological collection from the Friedrichs-
berg and the Willkommsberg, in the neighbourhood of that city,
The distinction hitherto assumed between the Aix and Bohemian
chalk on the onchand, and the Westphalian on the other, ground-
ed on the occuprence of polythalami and cirrhipoda in the for-
ner, must now be done away with. Ehrenberg’s discovery that
marl consists of organic bodies is confirmed. The green sand has
arisen from a marly rock by the loss of its carbonate of lime. Down
to the present time the marl is passinz into sandbeds under the in.
fluence of fresh water. The proofs which he adduced were :—1.
Those fossils which characterise the green sand are found in banks
of sandstone which have lost every particle of lime, in banks of
sandstonc cottaining lime, in the banks of Dumont’s psammite
glanconifére. 2. The speaker had himself found the characteristic
fossils of the upper beds of the Aachen chalk in dry deposits of
green sand. 8. The glauconite granule is in most cases the re-
sult of the formation of a stone nucleus in the shells of polythala-
miz. 4. On dissolving the marl in muriatic acid we obtain a're-
siduum of green sand. That the lower portions of the chalk are.
precisely those which have lost their lime is explained by the eir-
cumstance that, being the last to be elevated above the ses, ‘they
were the longest exposed to the influence of the sea-water; more-"
over the meteoric waters flow over the clay strata of the Aachen.
sand, and thus fill the lower division while they merely filter
through the upper. The speaker then discussed the residuum:of -
the mar] and green sand :—1. The.double refracting siliceous splin- .
ter ; 2. The single-refracting spongiolites. The siliceous splinters *
originate :—1. From spongiolites which become crystalline on,the:
change of the amorphous silica ;. 2. From the' disintegration ‘ofithe:
white stone .granulés of polythalamix ;. 3. From. glauconite;gra~:
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nules which have 'burst and lost their colouring matter, and of which
the amorphous silica had been changed into erystalline. The
speaker’s collections, and especially his microscopic preparations
of the finest organisms, exéited in the section the utnost admira-
tion.

At the sitting of Wednesday (September 23) General von Pan-
huys explained 2 small geological map of the southern portion of
the Duchy of Limburg, which he had prepared in 1850, by in-
structions of the Dutch War Office. The object had been to as-
certain whether the coal measures extended to the Duteh territory,,
The speaker endeavoured to show that the Bardenberg district,
north of Aix-la-Chapelle, is connected with the Liege coal trough,
and forms a portion of it. 'Were this the case—a fact that can be
perfectly ascertained only by borings—Limburg would be in pos-
session of two square miles of coal measures, of which one-half is
covered merely by green sand and the other half by green sand and
by chalk.

Herr von der Marck spoke on the subject of some petrifactions
of the Westphalian chalk, and exhibited a number of well-preserv-
ed fossils—amongst others, the remains of huge Saurians from
the Schéppinger Berg, near Miinster.

Herr Heymann spoke of the changes of certain constituents
that had oceurred in trachytic and basaltic rocks in the Siebenge-
birge. He exhibited specimens of oligoklas transmuted into kao-
lin and red Ehrenbergit ; of hornblende transmuted into steatite’;

_of transmuted augite and olivine in the basalt of the Menzenberg,
near Hounef; radiated mesotype from the basalt of the Minder-
"berg was also partly changed into a steatitic mass.

Professor Noeggerath denied that the black mica in the trachy-
tes was altered hornblende.

Herr Max Braun observed that the occurrence of blende at the
Wetternsee in Sweden, was something very different from what
it is in our known veins and beds in the district of the Rhine, In
Sweden the blende formed beds which were imbedded in the gneiss,

’ followmg the gneiss strata, with similar sirike and dip, for.a con-
siderable extent, and with a thickness of 15 to 20 feet or more.
The blende is for most part finely granular, and always intimately

" mixed -with more or less feldspath. In these beds of blende are

“found concretions of green feldspath and of quartz, including
crystalline particles of blend. The gueiss in immediate contact with
Jthe, blende contains a bed of granu]ar lime, containing garnet and
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pistazite and thin layers of Wollastonite. Parallel to the blende
strata is a bed of brown garnet, containing mica and dichroite,
and in like manner subordinate to the gneiss. There were similar
layers of white cobalt and copper pyrites imbedded in quartzose
mica-slate. This occurrence of zinc blende is peenliar, and does not
seem to harmonise well with our common views regarding mine-
ral veins,

Sir Roderick Murchison exhibited the plates of a new edition
of his Siluria, and explained the most important additions that
had been made to our knowledge of the Silurian rocks during the
last three years, He maintained that it was now proved, both by
physical and zoological facts, that the Bala beds of Wales were
identical with the Caradoc beds, resting similarly upon the Llan-
deilo formation, in the lower division of which a number of new
fossil species had been discovered. He then referred to the group
of the Llandovery rocks in South Wales (containing the Penzam-
erns Oblongus) lying between the lower and upper Silurian, and
closely connected with each. Finally, he exhibited figures of gi-
gantic crustaceans (pterygotus) found in the upper Silurian beds,
which had been published by Mr. Salter in the Decades of the
Geological Survey.

M. Ch. St. Claire Deville exhibited his topographical map of the
island of Guadaloupe. In the centre rises the cone of the Son-
friere, surrounded by a crater of elevation. The latter consists of
dolerite; the central one of a trachyte, the feldspath of which ap-
proaches in chemical composition to Labrador. The Sonfriere ig
an extinet volcano, At the request of Sir Roderick Murckison
and Mr. Merian, the speaker then communicated his viewswith
regard to the voleanoes of Italy and their mode of action: * He
held Von Buch’s theory of elevation, but laid considerable stress
upon éioilement. Vesuvius and Etna, as central volcanoes, hi¢ re-
garded as the points of intersection of radiating fissures, in which
volcanic action burst forth, The Phlegrean fields, the Rocca Monﬁ-
na, the Lago &’ Amsanto, Tschia, and other points he consuiered
a3 lying upon these fissires.

Herr von Carnall exhibited maps of the coal formation in Rus-
sian Poland on a scale of 1-20,000, and of Lower Silesia, at which
Beyrlch Rose, and Roth had been workmg for years, on a scale
of 1-100,000.

Direetor Nauck, with referencé to the quéstion agltabed on:
‘Moiiday by Professor Blum, repotted thé result of & sebies ‘of Ex- ‘

D
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periments undertaken with a view to the arbitrary production of
secondary surfaces on artificial crystals. He described the method
employed by him, by means of which he found that the number
of surfaces became greater in proportion to the slowness with
which crystallisation proceeded, a fact of which he cited several
examples. He stated, in conclusion, that his experiments should
be continued.

Professor Rémer communicated the result of a survey of the
Jurassic Wesergebirge between Hameln and Osnabrick. e re-
terred especially to the striking alterations which the members of
the Jura formation composmg lho range undergo in the course of
their extent. In consequence of such a change, for example, the
Oxford appears in the western spurs of the chain as compact
quartz, whilst in a scction of the Porta Guestphalica it is develop-
ed in layers of loose sandy marl schist, which crumbles to piceces
in the atmosphere. Assomething altogether peculiar to the Wes-
ergebirge, and differing from anything to be found either in other
parts of North Germany or in any other district, he denoted the
occurrence of thick beds of brown sandstone in the uppermost
member of the series, which is distinguished chiefly by ezogyra
virgula, the member which in North Germany has hitherto been
denoted as Portland, but would more properly be termed Kimme-
ridge. Such sandstone strata may be observed in the neighbour-
hood of Litbbecke and of Preussisch Oldendorff. .

At the last scetional meeting (24th September), Berghauptman
von Dechen gave an account of the progress that had been made
in preparing the geognostical map of Germany, and received the
thanks of the meeting for his own trouble in that work. In Dr.
Ewich's absence, he also made some observations regarding the
mineral spring in the Brohlthal and its future importance. Ile
concluded with a short report on the thermal springs of Neuenahr
near Beuel in the Ahrthal, recently discovered by Professor
Bischof.

Dr. Volger pointed out the error that was comrmtted when re-
cént geological tendencies were characterised as “a revival of
Neptunism.” The new tendency had nothing in common with
Noptumsm except this, that it was the opposite of Plutonism. In
a positive sense it partook no more of Neptumsm than Plutonism
Lad retained of the Neptunistic ductrine; nay, in essential points
it deviated from these still more widely than Plutonism itself did.
Neptumsm assumed the crystallinerocks,—the Basalts, the Gneisses,
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the Granites—to be immediate sedimentary deposits in water, just
as it assumed that mode of deposit for sandstone, clay, and lime-
stone. The new geology entertained no doubts regarding the af-
finity of basalts with the Javas of active voleanoes ; but it supposed
these basalts, after their eruption in the form of lav-x, to have un-
dergone chemieal alterations in their masses, by virtue of which.
they now appear as basalts and not as lavas. The new geology,
whilst, no doubt, absolutely denying the Vuleanic, or, if the term,
be more agreeable, the * Plutonic” origin of Gneiss, Granite and_
other crystalline rocks, was yet very far from regarding these as.
being thercefore immediate sediments, On the contrary, it suppos:
ed these rocks to have proceeded, by means of complete chemi-
cal changes, from sediments which were originally of a totally
different constitution;—to have proceeded, e. g. from limestone
strata by processes capable of exact demonstration by means of the
pseudomorphoses, the relative antiquity of the various minerals
composing the rocks, and other aids to investigation. Again, no
Plutonist had ever called in question that sandstone, clay, and:
stratified limestone were immediate deposits from water, just as
their formation was conceived in Werner's Neptunism. The new
Geology was not so neptunistic, but here too pointed out a numbeg
of chemical processes caused by the sediments partly in the act of
their deposit and partly immediately afterwards. Whilst Pluton-,
ism, e. g. had never scrupled to assume that limestone strata had
been formcd and were still in process of formation, partly from
the evaporation of water holding lime in solution, partly from the
liberation of the carbonic acid by means of which the water held’
the lime in solution, the new Geology showed that this process so,
little oceurs in nature that by no possibility could sednnentary'
limestone ever have arisen in such a manner. Sea water contained
so much free carbonic acid that it could dissolve ten times the:
quantity of lime that it contains; and, far from being able to depo-;.
sit lime for want of carbonic acid, it must operate as a solvent up-
on all masses of lime with which it comes in immediate contact,
According to the results attained by the new geology, the ’inodé
in which sedimentary lime was formed was as follows: Its mate~
rials were furnished not orily by the (Carbonate of)lime contamed
in‘the water, but also by the gypsiin (sdlphate of lime) which is,
sich a singularly universal constituent of all the waters of the
Earth and in sea-water especially is contained in great abuudance.'
The-business of separating thie limd front the water Was peiforided”
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partly by plants, partly by animals. The former secreted the
(carbonate of) lime by absorbing the carbonic acid by means of
which it was held in solution in the water, and decomposing it in
their change of matter, whilst by their organic materials theni-
selves they protected the secreted lime from immediate contact with
the water and thereby from being re-dissolved. The latter took
up the gypsum, employed its sulphuric acid in the formation of
such of their organic materials as require sulphur (flesh, blood, &c:)
and combined the calcareous earth thus robbed of its acid with the
carbonic acid constantly produced in their bodies by respiration.
The carbonate of lime thus formed they deposited in their
organs, especially in their skin, in the form of shell. It
was of accumulations of these shells (interpenetrated with orga-
nic tissues and maten'ﬂs) and of the masses of lime secreted by
plants, that all limestone strata originally consisted. The lowest
classes of plants and animals, especially the microscopie (the one-
celled Algze—Diatomace or Bacillariie—and the Foramenifera),
are in this respect of by far the greatest importance in nature.
Hence, in the apparently compact limestone masses, their origin
from the incrustations of plants and the shells of animals generally
escaped the naked eye and required the aid of the microscope for
its demonstration.  After the deposition of these calcarcous se-
diments they were continually undergoing transpositions in conse-
quence of the decomposition of organic materials which was going
on within them. In this manner tlxe traces of their origin became
more and more obliterated; but even in limestones of the oldest
formations, we could occasionally observe those traces to such an
extent that it was impossible to mistake them. The speaker elu-
cidated his observations by laying before the meeting a series of
specimens from the miocene formation of the basin of Mainz taken
from the locality of Frankfort.

The agrecable, though for me somewhat presumptuous, task
which I undertook I have now performed to-the best of my ability.
1 do not profess to have furnished anything like a complete out-
line of the procecdings; butI trust that I may have been the hum-
ble means of conveying to such readers of the Naturalist as take
an interest in the proceedings of foreign geologists a slight idea of
the contents of some of the more important communications,
which will be found reported in ezfenso when the transactions of
the meeting shall bave been published.
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ART. XXV.—@Geological Survey in Great Britain and her De-
pendencies.
Extracted from the Saturday Review of 3rd July.

In 1769 there was born to a yeoman of Oxfordshire, named Ji ohn
Smith, a son, who in due course was christened William.
William Sinith, as he grew into boy’s estate, delighted to wander
in the fields collecting “poundstones (Zchinles,)) *pundibe”
(Zerebratule), and other stoney curiosities; and, receiving little
education beyond what he taught himself, he learned nothing of
classics but the name. Grown to be a man, he became a land
surveyor and civil engineer, and by-and-by in the western parts
of England was much engaged in constructing canals, While
thus occupicd, he observed that all the rocky masses forming the
substrata of the country were gently inclined to the east and
south-cast—that the red sandstones and marls above the coal-
measures passed below the beds provincially termed lias clay, and
limestone—that these again passed underneath the sands, yellow
limestones, and clays that form the table land of the Cotteswold-
Hills—while they in turn plunged beneath the great escarpment
of chalk that runs from the coast of Dorsetshire northward to the-
Yorkshire shores of the German Ocean. Gifted with remarkable
powers of observation, he further observed that each formation of
clay, sand, or limestone held to a very great extent its own
peculiar suite of fossils. The “ snakestones” (Ammonites) of the
lias were differentin form and ornament from those of the inferior
oolite ; and the shells of the latter, again, differed from those of
the Oxford clay, cornbrash, and Kimmeridge clay. Pondering
much on these things, he came to the then unheard-of conclusion,
that each formation had been in its turn a sea-bottom, in the.
sediments of which lived and died marine animals now extinet,
many of them specially distinctive of their own epochs in time, -

Here indeed was a discovery—made, too, by a man utterly
unknown to the scientific world, and having no pretension to-
scientific lore. He spoke of it constantly to his frieads, and at
breakfast uscd to illustrate the subject with layers of bread and-
butter, placed with out-cropping edges to represent the escarps
ments that mark the superposition of the strata. e talked of
it wherever he went—ab canal boards, county meetings, agricul
tural associations, and Woburn sheep-shearings—sand once much
astonished = scientific friend aud clergyman of Bath by deranging,
the zoological classification of his cabinet of fossils, and rapidly
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re-arranging them :all in stratigraphical order :—¢ These came
from the blue lias, these from the overlying sand and freestone,
these from the fuller’s carth, and these from the Bath building-
stones” A new and unexpected light was thrown upon the whole
subject, and thenceforth the Rev. Samuel Richardson became his
disciple and warmest advocate. But “Strata Smith” was too
obscure and unscientific to be at once received as an apostle by
the more distinguished geologists of the day. Could a country
land surveyor pretend to teach them something /more than was
known to Werner and Iutton? He might preach about strata
-and their fossils through the length and breadth of England, but
the structure of the Earth was not to be unravelled in this un-
learned manner. Established geologists therefore pooh-poohed
him, and it took many a long year before his principles, working
their way, took effect on the geological mind. This long-delayed
result was chiefly due to the discrimination of the now venerable
Doctor Fitton ; and the first geologists of the day learned from a
busy land surveyor that superposition of strata is inseparably con-
nected with the succession of life in time. The grand vision in-
dulged in by the old physicist Hook was at length realized, and
it was indeed possible to “build up a terrestrial chronology from
rotten shells” embedded in the rocks. Now there could be no
mistake that the time had arrrived to do him honour, and through
Sedgwick, the President of the Geological Society, William Smith
was presented with the Wollaston medal, and hailed as ¢ the
Father of English Geology;” and his reputation still further
ripening, he was ultimately created LL.D. by the University of
Oxford.

But during all this fime he did not confine himself to the pro-
mulgation of his doctrines by words alone. By incessent journeys
to and {ro, on foot and on horseback, in gigs, chaises, and on the
tops of stage coaches, he traversed the length and breadth of the
Jand, and, maturing his knowledge of its rocks, constructed the
first geological map of England. It was a work so masterly in
conception, and so correct in general outline, that in principal it
scrved as a basis not only for the production of later maps of the
British Islands, but for geological maps of all other parts of the
world, wherever they have been undertaken ; and thus the faintly
expressed bope of Lister (1683) was accomplished, that if such and
such soils and the underlying rocks were mapped,  something
more might be comprehiended from the whole, and from every
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part, than I can possibly foresce” In the apartments of the
Geological Society Smith’s map may yet be seen—a great histori-
cal document, old and worn, calling for renewal of its faded tints.
Let any one conversant with the subject compare it with later
works on a similar scale, and he will find that in all essential
features it will not suffer by the comparison~—the intricate anatomy
of the Silurian rocks of Wales and the north of England by
Murchison and Sedgwick being the chief additions made to his
great generalizations. In 1840 he died, having, in his simple
earnest way, gained for himself a name as lasting as the science
he loved so well.  Till the manner .as well as the fact of the first
appearance of successive forms of life shall be solved, it is not
easy to surmise how any discovery can be made in geology equal
in value to that which we owe to the genius of William Swith.

Since the publication of Smith's map, many others have ap-
peared—the noble compilation for England by Greenough, the
great original map of Scotland by Maceulloch, and the yet finer
map of Ireland by Sir Richard Griffith. The last is a work ouly
less remarkable than Smith’s in this—that, when commenced, the
principles of geology were established, and he followed instead of
leading the way. To these, of various dates, may be added the
maps by Professor Phillips, Sir Roderick Murchison, and Knipe,
and many others of districts in detail—an exampie first set by
Smith in his geological maps of counties. But the most remark-
able result of this appreciation of the growing value of the subject
was the establishment of the Govemment. Geolomc'xl Survey of
Great Britain, under the late Sir Ienry Dela Beche, o whom
the whole honour is due of having commenced, and for many years
successfully carried on, this great undertaking. From small -
beginnings in Cornwall he gradually extended his operations, and,
aided by Government, he gradually trained or selected a corps of
skilled geologists, who, ere his death in 1855, had already mapped
and published nearly & half of England and Wales and part of the
South of Treland. The maps employed in this survey are the
one-inch Ordnance sheets for the southern half of England, and
the six-inch maps for Ireland, the north of England and Scotland.
Each fault, each crop of coul, and cvery geological boundary is
traced so minutely, that on some of the roughest and loftiest hills
in Wales, twenty geological lines may be counted in the space of
an inch, corvesponding to one mile of horizontal measurement;;
and all the country is traversed by numerous measured sections
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on which the structure and disposition of the rocky masses is laid ,
down in still more precise detail. On the death of Sir Henry De
la Beche the office of Director General was conferred on Sir
Roderick Murchison, himself a geological workman whose field of
operations has extended {rom the Atlantic to the Caspian Sea,
The Government School of Mines and Geological Museum in
Jermyn-strect is ap offshoot of the Survey. There, in addition to
the published maps, other substantial proofs of the progress of the
Swrvey are preserved and exhibited. Ores, metals, rocks, and
whole suites of fossils are stratigraphically arranged in such a
manner, that, with an observant eye for form, all may easily un-
derstand the more obvious scientific meanings of the succession of
life in time and its bearing on geological aconomics. It is perbaps
scarcely an exaggeration to say that the greater number of so-
called educated persons are still ignorant of the meaning of this
great doctrine. They would be ashamed not to know that there
are many suns and material worlds besides our own; but the
science, equally grand and comprehensible, that aims at the dis-
covery of the laws that regulated the creation, extension, deca-
dence, and utter extinction of many successive species of genera
and whole orders of life is ignored, or if intruded on the attention,
is looked on as an uncerlain and dangerous dream—and this
in a country which was almost the nursery of geology, and which,
for fifty-one years, has boasted the first Geological Society in the-
world.  Several other governments bave followed the example of
that of Great Britain. Similar Surveys have long been established
in France, Belgium, Austria, and the United States; and others
will certainly be founded as knowledge progresses, and as those
branches of material prosperity advance on which the subject im-
mediately bears. A direet result, perhaps not at first foreseen by
the founder of the British Survey, was the establishment of kin-
dred undertakings in our possessions abroad. In 1843, a syste-
matic geological survey was commenced in Canada, in 1846 in
India, and at later dates in Australia, the Cape of Good Iope,
and Trinidad ; and all of these sprang from the parent institution in
which the chief Colonial geologists wera trained in the field, while
both the Survey and the School of Mines supplied many of the
youngeroflicers. 'We have before us a pile of Blue-books, Reports,
and a large Atlas of the Geological Survey of Canada, published
by order of the Legislative Assembly, and probably almost un-
known in England cxcept to a few scientific geologists, From
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them it appears that Sir William Logan, the Director of the Sur-
vey, and his assistants, have traversed and examined for 1500
miles, every part of Canada, from Gaspé to the head of Lake
Superior, following the Lakes and the great and small rivers, and
penetrating the forest-clad interior, often in districts utterly un-
visited by settlers, The result is, that all the great geological
features of Canada are laid down ou the map, and in many dis-
tricts, the most interesting new topographical and geological
details have been inserted with unrivalled skill,

But those who merely look at the result have liitle idea of the
difficultics that attend such an undertaking in a country the
greater part of which is yet unrcclaimed. From the want of
aceurate maps to serve as a foundation for geological work, Sir
William and his assistants have actually been obliged in almost
all cases to construct topographical plans—truly very different
operations from those of an Ordnance Survey in fertile England,
where houses and steeples, hill-tops and beacons, afford innumer-
able points for accurate triangulation, while all the minor ficld
operations are carried on almost mechanically by well-4rained
Sappers and Miners, Though like in result also, their labour is
yet very different in kind from English field-work in geology,
where the explorer has road sections and railway cuttings, open
rivers, quarries and coal-pits, all waiting to afford him data. If
the lowlands of Eagland were partly, and the highlands of Scot-
land and Wales entirely, covered with lofty and almost impene-
trable forests, and if the most experienced English geologists were
turned loose upon these countries, and required to unravel all the
intricacies of their stratifications, they would have some idea of a
kind of geological labour not to be met with in any part of Europe
out of Russia. On a gigantic scale, the great Laurentine chain,
extending from Labrador to Lake Superior, might represent the
hightands of Scotland—Gaspé the mountains of Wales-—and the
flat Silurian strata bordering the St. Lawrence, the Ottawa, and
Lakes Ontario, Erie, and Iuron, might be compared, in their
broad terraced arrangement, to the escarpments of the oolitic rocks
and chalk in the cenire of England. Geology is a delightful
science, but it may be questioned if gentleman who live at home
at ease would in all cases be enthusiastic enough to devote them-
selves 10 it were they obliged, for half of every year, for balf a
lifetime, to rough it in dreary pine forests—to navigate newly-dis-
covered rivers in birch-bark canoes made by Indian assistants on
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the spot—to sleep in birch-bark tents with their feet to nightly
fires at the entrance—to be thankful when they fell in with a fow
wild onions to flavour their daily salt pork—to have their paths
disputed by oceasional bears in quarries, on the river banks, or
the shores of the desolate Anticosti—and, worst of all, to have but
little of that direct sympathy and clear appreciation of the scien-
tific value of their Jabours of which men of science who work
amid their peers daily experience the value. The Government of
Canada may well be proud of Sir William Logan and his well-
selected staff, and the mother country has equal cause of gratu-
lation that the great Imperial colony has emulated her example
in founding, on a scale so large and efficient, a national work
which no civilized country should be without.
A}

ART. XXVI.—Figures and Descriptions of Canadian Organic
Remains. Decade IIL 8vo.Pp. 102, with 12 plates, price
$1. Montreal : B. Dawson & Son.

In a scientific point of view, this is the first instalment of work
of the Canadian Survey. The reasons for the early appearance,
of this the third part, and other matters connected with it, are
chus explained by Sir W. E. Logan in the preface :—

“One of the subjects comprehended in the recommendation of
the Select Committec appointed by the ITouse of Assembly, on the
Geological Survey, in 1854, was the publication of figures and
descriptions illustrative of such new organic forms as might be
obtained in the progress of the investigation. In compliance with
this recommendation, it was determined that the publication should
be made in parts or decades, after the mode adopted by the
Geological Survey of the United Kingdom, each part to consist
of about ten plates, with appropriate descriptive text, and to
comprehend one or more genera or groups of allied fossils, or the
description of several species, for the illustration of some special
point in geology.

“The first part or decade was confided for description, in 1855,
to Mr. J. W. Salter, one of the Palzontologists of the Geological
Survey of the United Kingdom. Thiscomprehends different genera
and species from one locality, Of these several are new, while
others are more perfect forms of species already partially deseribed ;
and the general object is to exhibit a commingling of forms here-
tofore supposed to belong to distinet epochs. The plates of this
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deeade are the work of Mr. W. Sowerby, from drawings by
Mr. R. C. Bone. The engravings are on steel ; nine of the plates
“are finished, and it is expected the tenth will be completed in a
short time,

¢The second decade was undertaken also in 1855, by Mr. Jas-
Hall of Albany, so justly celebrated for his works on the Palzon-
tology of New York. It will comprehend the description of a
large number of remarkable new forms of Graptolithus and allied
genera from the Hudson River group. Tthe drawings are by
Mr. F. B. Meck. Six plates have been engraved on steel by
Mr. J. E. Gavit, and ten more plates are in the engraver’s hands.
The number of species will probably be twenty-four, of which
My. Hall has already given a description in the Report of Progress
for the year 185%7.

“On the appointment of Mr. E. Billings as Paleontologist of the
Survey, in 1856, his first duty was to effect an arrangement of the
Museum. This being accomplished, he devoted his attention toa
third decade. This comprehends all the Cystidewx and Star-fishes,
as well as all the Entomostraca, of the collection. "With the view
of obtaining the plates necessary for the illustration of these, Mr.
Billings in the month of Febrnary last, carried his fossils to Lon-
don. Tinding that considerable delay was likely to attend the
publication of the decade should he illustrate it by engravings
on steel, he determined to have recourse to lithography. Although
minute detail cannot be so finely given by this mode, nor so large
an edition be obtained, it is yet perfectly suitable for all practical
purposes. It is occasionally used for the fossils of the British
Survey, and very generally for the illustration of the best paleon-
tological works on the continent of Europe. The twelve plates
which illustrate the third decade are the work of several well-known
artists, who have all their respective merits. One of the plates is
by Mr. R. C. Bone, two of them by Mr. J. Dinkle, four by Mr.
Taffen West, three by Mr. H. S, Smith, one by Mr. W. Sowerby,
and one by Mr. G. West. Of the descriptive part, the Cystidea
and Star-fishes are by Mr. E. Billings ; the genus Cyclocystoides
by Mr. Salter and Mr. Billings; and the Entomostraca by Mr. T.
R. Jones, assistant-secretary of the Geological Society of London,
who is considered the best authority on this particular family of
animals, and had previously described a large number of the
Canadian species,

“While Mr. Billings was attending {0 the progress of his decadé
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in London, it appeared doubtful which of the three that were in
hand would be first ready for publication. He, in consequence,
caused to be registered on the plates, as the number of the decade,
the figure which indicates the order in which it was commenced.
It therefore appears as the third decade, but being the first
ready, and the subject quite distinet from those of the other two,

‘no hesitation is experienced in placing it first before the public.

“Mr. H. S. Smith, who, as already stated, supplied three of the
plates, has been induced to come out to Canada with the design of
devoting his attention to, the representation of the fossils of the
Provincial collection ; and it will therefore in future be unneces-
sary to go out of the country for the illustration of them, unless it
be to procure the aid of the best authority on some special subject.

«Of the third decade an edition of 2000 copies is issued. Of
these 500 copies are reserved for the members of the Legislature ;
and it isintended to fix upon the remainder a moderate price, and
dispose of them to the public through some respectable bookseller.
By this means it is hoped that they will fall into the hands of those
who will really appreciate them. The same course will be pur-
sued in respect to the first and second decades, when they are
ready. . ,

“ A fourth decade is now in hand which will illustrate the Cri-
noids of the collection.”

- The first and most important paper in the work is that by Mr.
Billings on the Cystidex ; an able essay in which Mr. Billings is
emphatically on his own ground, and gives an earnest of much
good work in Canadian Palzontology. We cannot do better than
allow Mr. Billings to explain the nature of these curious denizens
of the ancient seas, only remarking that to introduce them in a
popular style, is in the best possible taste. In a national work
published at the public expense, it is more than pedantry to refrain
from such popular explanations as may enable the non-scientific rea-
der to understand at least the nature of the subject, Yet this has too
often been done, much to the detriment as we believe of 'science,
aud we are glad that a better example is here set.

“ As several claborate and beautifully illustrated memoirs upon
the structure and affinities of the Cystidem: have appeared during
thelast few years, it would be superfluous, on the present occa-
sion, to enter upon a re-examination of the subject, were this de-
cade designed to circulate only among scientific men, for whom it
would. be sufficient to give. nothing. more than. the most concise
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technical deseriptions of the species. But being intended also for
the use of the students of Canadian geology—whose number is
rapidly increasing throughout the Province—it appears necessary
to commence with a gencral summary of what has been ascertained
up to the present time concerning the zoological characters and dis-
tribution in time and space of this somewhat extraordinary group
of extinct organisms. By this course it is hoped that, while the
foreign geologists will receive all the intimation he desires of what
we are doing, the growth of science in our own country will also
be promoted.

“The Cystidews were a race of small marine animals, which
flourished vigorously during the Silurian period, but totally disap-
peared before the commencement of the Carboniferous era. They
were closely allied to that interesting family, the lily encrinites,
or Crenoids, and, like them, entirely covered, as with a coat of mail,
by a dermal or external skeleton of thin calcarcous plates, which
were sometimes richly ornamented with radiating ridges or strice.
Attached to the lower extremity of the body was a short flexible
stalk, usually called the column, that served to anchor the animal
securely to one spot on the bottom of the ocean throughout life;
and at the opposite, or upper end, a set of arms, which, in addi-
tion to their other functions, may have assisted in the collection of
food by exciting currents of water towards the mouth. This latter
organ was a circular or oval aperture, situated in the side, below
or near the summit, and in some species must have been also the
passage through which such matter as could not be digested was
thrown out. The young were developed from eggs, which were,
there is good reason to believe, gencrated in the grooves of the
arms, or pinnule, where, as has been ascertained by actual obser-
vation, the organs of reproduction are situated in the Crinoids that
exist in some of the seas of the present time,

% Concerning the food, habits, or other particulars of the natural
history of the Cystides, we can never hope to acquire any great
amount of information, as the race wholly perished many ages ago,
and the only evidences we have of its existence are, with few
exceptions, very imperfect skeletons, which exhibit nothing except
the structure of the external hard parts. It is only probable that
their nourishment was derived from minute particles of animalor
vegetable matter diffused through the waters in which they lived.
The structure and position of the mouth are such, that they could
not have been highly: carnivorous, while their nearly sedentary:
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condition would allogether preclude the capture of any prey ex~
cept such as might float by chance within their reach. Animals
rooted to the ground like a plant would fare ill were they orga-
nized to support life by the predacious mode only.

“The fossil remains of the Cystidex consist for the greater part
of mere fragments of the plates and columns; but these, in cer-
tain localities, occur in such prodigious abundance, that they con-
stitute the principal portion of strata of rock several feet in thick-
ness, Of many of the species specimens of the bodies are
exceedingly rare, and when these are discovered they are usually
more or less crushed and distorted. "While the fossil Corals,
Brachiopods and Gasteropods may be collected in hundreds, few
cabinets can boast of half-a-dozen good Cystideans, even in those

-countries where whole formations of rock are composed of the
exuviz of the race. . .

“ With respect to their distribution in time, they have been dis-
covered in Bohemia, by M. Barrande, in beds which lie in the very
bottom of the oldest rocks containing traces of animal life; and
therefore, according to the present state of our knowledge of the
primeval fauna, they were among the first living things that made
their appearance upon the surface of this planet. The Lower
Silurian formation, in the several countries where it has been most
studied, has st its base a great thickness of stratified rocks which
are altogether without fossils—at least none have been discovered
in them up to the present time. Then follows in conformable
succession a series in which organic remains do occur, but not in
any great abundance. This is the lower half of the fossiliferous
portion of the Lower Silurian. In Great Britain these strata are
the Lingula Flags of Sir Roderick Murchison; in Bohemia the
Primordial Zone of Barrande; and in Norway and Sweeden the
Alum Slates, or Regions A and B, of M. Angelin, the leading
palzontologist of that country. In America they have not been
distinctly recognized, although it is doubtfully anticipated that the
Potsdam sandstone and the lowest sandstones of the western states
may be of the same age. Itis more probable that some of the

_ancient schists in the castern states, where a large trilobite of the
genus Paradozides has been found, are of the age of this ¢ pri-
mordial zone oflife.” In whateverwaythis point may be decided
hereafter, it is only in Bohemia that Cystidese have been foundso
low down in the geological series, Four species have there been
discovered, together with twenty-seven species of Trilobites, .one
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Brachiopod (Orthis Romingeri, Barrande,) and one Pteropod
(Pugiunculus primus, Barrande,) but no Crinoids, i

“In Scandinavia the Primordial Zone has not yet yielded traces
of either Crinoids or Cystidew, but seventy-one species of trilobites,
and cight Brachiopods of the genera Lingula, Orbicula, Orthis and
Atrypa, have been discovered, with one or two graptolites and a
small orthoceratite, near the top.

“In England the Lingula Flaga, which are regarded as the
equivalents of the Bohemian and Scandinavian deposits, have
furnished a very similar fauna of trilobites and rare mollusea, with
one or two graptolites ; but up to this date only a fragment of a
crinoidal column and no Cystideans. It is also to be observed,
that in none of these countries have any corals been detected in
these lowest fossiliferous strata.

« In the upper half of the Lower Silurian, organic remains become
exceedingly abundant, and it is in this part of the geological series
that the Cystidewm attain their grestest development, both in the
numbers of the species and of the individuals. This deposit ig
represented in England by the Llandeilo and Bala or Caradec
groups of Murchison ; in Bohemia by the stage D. containing the
“ second fauna” of Barrande; in Scandinivia and Russia by the
Regions BC, C and D of Angelin, and the “Pleta” or Orthoceratite
limestone ; and in Canada by all the groups from the base of the
Caleiferous Sandrock up to the top of the Hudson River group.

“ While these rocks were slowly being deposited, the Cystidez-
literally covered the bottom of the ocean in dense swarms in certain
localities which were favorable to their existence, one generation
growing upon the remains of another, until thick beds were formed
In Russia, Norway and Sweden, Sir Roderick Murchison dis-
covered them in the Pleta limestone, which appears to be of the
age of the Chazy, Bridseye, Black River and Trenton lime-
stones, packed together like © bunches of enormous grapes;” and
in Bohemia M. Barrande has found them equally abundant. He
says that the Crinoids and Star-fishes have left only insignificant
traces, but the Cystideze form entire beds of from one to two yards
in thickness.

“Ju. Canada they make their appearance rarely in the Calciferous
Sandrock, but in the Chazy and Trenton their remains are moré
common, consisting however mostly of the detatched plates packed'
together in thick strata. They are not very generally distributed,
but confined to. certain localites. Throughout -extensive -regions®
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ocoupiod by these formations scarcely a vestige of a Cystidean is
to be found ; but in other places, such as the neighbourhoods of
the cities of Montreal and Ottawa, they are exceedingly plentiful.
Everywhere however good specimens are rare.

%M. Barrande, in comparing the European rocks of this age,
observes that in Bohemia the Cystidean zone occurs about the
centre of his stage of Quartzites D, which would be also the
equivalent of Angelin’s group C. In England the corresponding
level would be about the Bala limestone, where the principal masses
of Cystidez are found. The abundance of their remains in the
Chazy and Trenton of Canada confirms the views of M. Barrande,
and at the same time tends to shew that these two American
formations should be paralleled with the Bala rather than with the
Llandeilo. This question however cannot be decided without
more perfect lists of fossils than can be at present procured.-

“The number of species of Cystidexe that occur in this zone are
as follows, so far as I can ascertain, in these countries respectively :

Scandinavia and Russitescssecvsrevoanss sevees 20

Great Britain c.ooviineninnen teiaascasressnes 13

Bohemia, about..cevevenniann sesaesenn PR 8
Canada............ PRTTTTRN teeraaes cesresess 21 -

 New York....eeeiiianiatnentiiecavonenees 1
63

“In cons.quence of the imperfection of the specimens and some
confiision in the descriptions of different authors, the above num-
bers may not be exactly correct; but from what I have seen it
appears to me that there are more than sixty specles, descnbed and
underscribed, belonging to this penod

“In the Upper Silurian there are in Great Britain nine species,
and-in Canada and New York about the same number, buf none
in either Bohemia or Seandinavia have yet been made public.

“ According to the present state of our knowledge, then,:in the
lower half of the Lower Silurian there are four species, n the
upper half sixty-three, and in the Upper Silurian-eighteen.

“ Very little dependence however can be placed upon nurerical
comparisons, such: as theabove, in dealing with questions rehtmg
to the Cystidez or Crinoidez, for the reason that new discaveries
are every:year being made which very materially changeithe aspect
of these computations. For instance, six years ago only cleven
- Crihoids, one Cystidean, and one Star-fish, were known in the
" Lower Silurian of New York and Canada, but in the,collectxon of
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15,! 005 030 | 30°110 |} -2* 9'S G '6 . 014 039 02; 34 57 51 W 2| ;V 3 Wn b . T gg:: 2 gg gg 12 i Imperfect Solar Halo, Bright Zodiacal Light. Auroral Bank. .
16,4 207096 | 20°837 [ 29 917 {] 410 | 11°0 62 [} 012 029 34 59 51 |[WNW W 2N W 2 trat,  0°5/Cu.St. § 0 Faint Zodiacal Light.
1711 30°003 | 80°006 | 30°129 || ~-1°8 85 19 [ 022 020 34 35 43 |w 3w J 3 Strat. 1fStrat.  4f 0 . .
8 037 069 200 || -2°3 50 29 014 027 022 31 49 4 [[WNW oW Cu. St.  10{Cir, 6 0 Faint Auroral Light.
ot 319 208 284 ]| =94 'S | =170 015 025 028 43 43 68 |INW N 0 0] 0 0,Cir. Str.
3% o _9357; 29 '§§18) 29 ng +;:.; 'g niz 'g +§§ 7 333 3 (jz {us 76 68 6‘75 é\ 1 g\"“ Strat. 2{Cu. St. -10.,Cu. St. s
2 74 5 3 3 24°0 3 247 1 6! 3 8 IS W |Cu. St. Nim, Nim., iSnow. N .
221 307031 | 307054 | 50111 60 | 120 | 60 029 015 023 5% (7:0 51 s 1w c'(‘) St 13 *\:)m ]3\"5' {{Lunar Corona. Faint Auroral Light.
231 970 330 | B3R 44 | 112 68 022 | 036 017 63 49 20 INNW 2WSWw 0 of 0 o 0 Hazy, A. M, Lunar Corona. o5 -
24 285 | 20064 | 29°805 || -1 | 210 | 210 0% | o7t | 074 34 83 88 IISSw 18 2 Cir. St 9ICu.St.  9{Cu, St. }mzﬁ; A.M. Solar Halo, Rad.22°.5.
:.:‘5’ 29 gsl)g gai‘; §5; f%g b’: §2 g 2; 2 lésl) 182 123 93 95 82 IS §N"VV W x 2] Nim. 10{Nim, 10,Cu. St. Slight snow during day.
24, 7 X 26 17 0! 111 078 77 81 8 [INNW 1HWNW 1 .St 7 0 : i
2l et | a6 | ca0fl 228 | 390 | 320 | 00 | 195 |t 86 83 w |ISSW  SSW alssw Gn 86 ilom. . mlc\n.o st. Lunar Eclipse, seen from Dr. Smallwood’s house, St. Martins.
) W9 355 496 | 829 | 8t0 | 830 176 196 188 94 100 100 jWSW JINNE 1NNE 5 0% ”x\xm 10/Nim.  10/Nim. Rain, sleet, snow,
]
REPORT FOR THE MONTH OF MARCH, 1858. !
i 7a.m. ) 2p.m,| 9p.an.fj 7a. m.F..’ P, 19 b, | 7a.m {2 p.m. | 9p.on. | 7a.m.|2p.m.{9p.m, 7a.m, 2 p.m. 9 p.m, Ta.m. ] 2; m. 7 9p.m. "
129 69| 29755 | 20 785 )| 250 | 300 | 250 7 | 148 | -094 76 '59 73 IN 1IN 1IN 1 10/Cu. 9'Cu., St N
2 629 518 67141 20°0 | 200 [ 1070 & ~+037 | ‘108 | oy 7! - 79 IN BWNW SWNW 1 10|Nim, 'Cn. St. Siuow.
al o S93tsooss aonts | 2o | s | a0 fl ek | coss | oie | o | e | R Nvw dwaw SWNY ) e % Densc Fogat230 A, M. Lunar Coroma.
4,| 30°210 186 180 1| ~870 | 10°5 3°0 025 033 009 S0 48 18 |1 0°5|N 05N 03] o 0 ol 0 Faint Zodiacal and Aurorel Lights, Lunar Cordna.
S 140 1207017 20821 | =575 | 105 | 870 015 | 015 040 43 69 6 WNW IJWNW JWNW 3 10Cu, 8t _6lNim, Snow. \
6!t 29°851 782 761 (1 +6'0 | 144 S 9 029 061 031 51 73 7 W 2w 2Ny B 10/Cu. St.  10[Cu. St.
a7 609 611 75 | 180 | 152 012 167 0355 19 68 ‘64 (|W AW, 2AW 1 0/Cir. St. 9 Lunar Corona.
sl 6 604 511 6°0 | 140 | 1070 029 051 039 51 63 57 [INW 2IN W 2lS 2 2 9 0,Cu. St .
9 324 235 312 ) 115 22°0 15°0 051 08% 070 70 71 82 INN W uw 24\W 2 10iCu. 86,  9;Cu. St. Slight Snow, A, M. . .
100 4390 521 cs3fl 120 | 250 [ 2100 h o8 | 117 | ode 8 87 8 [WNW 3w alw 2 0/Cir. St 6} 0 .« Faint Auroral Light.
o oas3 | 206 r3s il 220 | 380 | 240 101 | 229 | oys 8 | 100 73 IS UASW ¢ qWNW 2 9INim,  ~10/Cu. Snow, Rain, Sleet, .
12| 30°02¢ 479 |1 30019 )| °9°8 28°0 220 031 135 101 46 88 8 {ISW AS W dWSW ¢ 0/Cu.St, 10| 0 Snow,  Brifliant Aurora, with streamers.
18! 412 | 30442 357 9°0 | 21°0 | 1370 022 096 063 35 85 81 § 2y olW 2 o 0 0/Strat. Bright Aurora. '
) 114§ 297991 096 )| 142 | 2273 | 22°2 067 119 101 81 93 AN 2IN 1 10{Nim.  10{Cu. St. Snow, Bright Aurora.
1;':{ (l)cg gg s))gg 2 1;3 35 ‘0 ﬁ '3 :4;7 ~g 149 |- 189 199 74 64 IwyNw jwsw 1 10/ l‘{im- %gal?r Eclipse invisible in consequence of clouds.
16, 66 ‘939 1 297 36°5 6 1 22 982 257 100 96 GESE 05SW 1 0|Nim, in, .
1;‘ 29°615 523 «116 422 53 '6 43°0 2%67 369 254 100 93 2 é \§"} 8 g S W 05 %0 E\l. St ° ’R.ain. Faint Auroral Light carly A, M. of 18th.
1 035 oo dla [soar || B8 3% [ BE ) B | m s ANNE ONNE i B R duaring ' [Melodia first heard
19:{ 30°17! " k 8.1 33 26°5 11 5 105 @ NN INNE 4 0 in 8. . - idnight. = Fringilla
2‘1,' 2 '1(12 2 12; 29 861 gg-o %2 35 '5 077 15& 19; 6(7b gg 3 %g%’ fg‘ \\):’I 1 oi 0 st i?;i_nt Auroral Light, Rain beginning about midnight, = Fringilla
21} 29°402 | 29°11 170 | 38°0 2] 890 229 248 238 )! AW 6 10,Cu. St. in, s P
20 “szal gex| asell 590 | 325 | 950 | Too | e | || 1% 109 v Nw S o] 0 Auroral Light, Lunar Corona. High wind during night.
23 307106 £ 307035 { 30 038 [ 185 | 250 | 262 o7 | 17 | o 84 76 sjw USSW. 05 o o Lunar Halo, Rad.30° Auroral Light.
24 078 { 297964 | 207987 [} 194 | 330 | 25-0 055 131 105 53 70 sw 2INNW 2 0 Doul‘)le Lm‘i'ax Corgna.
251 29°83% 661 23 ) 800 | 855 | 8070 130 142 130 78 a0 S W 1IN'W K 5(Cu, St. “
28 803 786 851 { 2770 | 32°0 | 2870 311 143 17 75 79 IWN W 2N 4. 4,Cu. St. Lunar Cordna.
o7 879 761 7410t 230 | 35°0 | 82°0 089 142 143 [ i70 AWSW WSW 1 5iCu. St. Lunar Halo. Rad. 42°5.
23] 720 724 763 || 205 430 386 117 142 124 72 Is1 |- oIN 1IWS W 0°3)f. o o Lunar Coréna. Saw a Butterfly.
201l 30-05 | s0°05t | 30308 || ao-9 | 400 | 88 o | RS & Bl o2 N INNW g (Dowse | )
: *023 | 30° 10 : : : 156 | 182 56 1 - “iCir. :
b5l 81 wsl* 74l 580 | 480 | o Il 336 | 189 | 108 R INE N 3 ol o 'Faint Auroral Light.
REMARKS FOR FEBRUARY, 1658, | ; REMARKS FOR MAROI, 1608, @ dwas thoN
Highest, the 13th day : 30°400 inches Tho most prevalent wind was the W. ighest, tho 19th day, 30461 inches. ‘ 0 Toast TreRen Wi tho 12.5.E. and S.5.W.
Lowest, “ 10th " 29993  « i o Towest, “ 9th 29935 ¢« The least ™ < were tho E.S.E. .S.W.
» Barometer {}’\&ont}:}y mean, 209513 inchcs. The ﬁﬁ%’ﬁkﬁlﬁgﬁ'&dﬂﬁﬁfﬁ% Barameter {Iﬁ[onglfg moan, 29410 fnches. Norocord of wind from the X I, EN.E,SE.,and 588,
Monthly range, 1~ L ¥ i X onthly range, 1°22 ! .
3 Highcsg: i u!f a%y S %ooo. ;H:g rrg&g:s T:‘;%zlmw the 11th, ‘ © - CHigheston t o 3}51‘, d,}}.’ 522 g, g‘}:g r‘é“éffs “:z'«:d%l 11131(:1; ;)etwecn 11 and 12 p. m. of 21st.
. o — " : o . K ) o b — 5 3
Thermometer, . %[o';;%%} lﬁxtclzlm, 10 0550. 0. m'.(l;nscrsc s no record of wind from'the EXN.E, E, E.S.E, S.E, Thermometer. , %ﬁ)‘;ﬁﬁy«mcan, o glou dloss days occurr Jion ““"o";%ﬁ,‘;,““‘ st
Monthly range, 64°0, Cloud]es: ¢ the 131 d, and 23rd. onthly range, 6200, ZOne Was In rathCr largoe prop M s liantly
\Va(ximost day was the 28th/its x’f}?\n tempg}'ature bg'ing 35 gao. 'l‘hia Amg:yfvf csuéx:%gnsﬂinlcisg&, ﬁfﬁ faintly. 1t was not ?thcstti‘ti\tensity 1% ‘t,he.eélm‘uayts&}‘%c ° 8{ on til)leci )fg%(oho‘o on’.tlho ﬁ\;r?r: vg:é gge‘l:agg;‘ %g ;i%grsx't with streamers brilliantly
Coldest ¢ N 3 56. | visible on 10 nights, ' - X armest day was 176h 5 1ts mean Tature . e Zodi i o night,
ireatest intensity of the sun’s rays, 78 2, on the 27th day. odiscal Li hights. On one night parti- Coldest day was 4th «“ « 183, The Zodiacal Light was sech on one night.,
gl:g:l o°r !:umidit‘}", 637, N ’ a) cu?al;-elyzﬁnc an?‘b'ﬁléﬂf" secn on § nights. On one night p It rained 051,1 6 days during 20 hours; therofellin fofo170inch.| The 501“£011m3'%! thog%i‘,hw:.s mvﬁlb]ee here in consequence
nlt mil‘x‘:aid on91 ‘il:yy «gtrips 1734 lllom‘s. 5'1'11_0"3 tfﬂl ogls inchre?i gl eclipse of the moon took place on the 27th. It s]nowcu 9';110 d?gésd dupl!:ig 37 hour:i‘lrgll:‘::ntxove:;i Egtcz% ﬁlg‘g‘z of{-‘lﬁg %‘.‘-’i‘:‘f}iﬂfﬁ?ﬂb&i’;‘ (%on:zesapm,)e{vas first heard on 20th,
snowed on s durin, hours 5 minutes. hero fe Z0ne Was i K ion. inches, which, me yielded an equ X 18 180 g ;
20°60 inchies, which melted vielded o equivalent o rain of 2:51 6 7as in moderate proportio Conjoined meited snowand rain equivalent to 2641 inches. and a butterfly “sporting in the sunbeain” was noticed on 28t
inclhies. Conjoined melted smow and rain equivalent to 259 inch’s. . .
N.B. The rain and snow guages are noticed each morning at 10 a. m. N.B. The rainand snow guages ave noted each morning at 10 2. m,



MONTHLY METEQROLOGICAT, REGISTER, AT MONTREAL, (LATITUDE 450 30’ N, LONGITUDE %3¢ 36’ W.) FOR THE MONfI‘H OF APRIL, 1838.

HEIGHT ABOVE THE LEVEL OF THE SEA, 0707 FELT. R
BY A. HALL, M.D. .

= . P
= Barometer, . I Direction and Foree of the Wind, | 4ol amornt{] Clouds and their Proportion, in
SliCorrected and reduced o] Tempe utur i Tension of Aqueous Humidity of the “alm, to 10, Violent mont | Amon Numbers, from 0, Cloudless, to
g Fah,, 329, e ature of the Air, Yapour, Atmosphere. from o, (;[Illrri cmlae: of ilr‘xam of ?;110“' 10, porfectly Overcast, OBSERVATIONS,
g. . . Inches.}j Inches,
At 7am. (2p.m9pam. || Fam f2pom]9p.m. || 7am [2p.m {0 pom [ 7a,m g 2pom.jopom. || 7am. | 2pom. | 9p.m. 7a.m. | 2p.m. | 9p.m
it 307201 | 307078 | 30°013 (| 31'8 | 50°5 10 . . . . '3 %5 [INW 2N W 1IN W 1 Cir, 3iStrat. 30 0
bt 50 | 297042 | 20°866 41°8 567 1;’2 %%3’, ‘}3‘{ i?,E 785 'ﬁ» ﬁ; S W 1S W 1USW 1 Cu,St. 10} 0 0 0 0}jLunar Halo early A. 31, of 3d. .
3f 208621 866 937 || 4670 | 526 § 410 ff 192 | 116 | 153 YA 4 =8 N INE INNE 1 Cu, St. 10| 0 0 0 0
4] 998 790 3 330 | 50'0 | 4570 119 234 215 71 63 69 | N INNW 1 Cu. St 10jCu./St, 10| 0 0fiSolar Halo, A, M.
St so7 672 66! 445 | 550 | 4970 204 194 958 i 48 71 |l 1S 3SW 170708 flreessennneof {NIm, — 20/Cu. St 10|Nim 10fiRain,
4 811 851 | 30037 36°0 430 27°0 149 142 03 71 5 63 |[W AWNW 1HWNW 1) 0°0% Cu, St,  10/Cu.St.  7|Strat, 2| High wind. .
71307189 [ 307209 [ 181 || 195 | 8¢5, | 296 065 6§ 1M 62 63 67 ||NwW JWXW JWNW 2 Cir. St. 0 0/| Faint Auroral Light.
8) 25 138 021 M 366 | 395 | 36°0 118 167 129 63 63 6L [IN N INW B | IUOVUIURONNR | RO | I 0iCir.8t.  7[Cu. 8t 9ff 3 L.
9] 297738 | 29°579 | 20°Gos 843 | 330 | 30°0 183 188 174 g 100 100 {INEB UNNZ N NE 13f 012 Nim, 10{Nim, 10{Nim, 10/iRain. Slight Snow during night.
10, 724 915 130°062 |1 3L°0 | 380 | 35°0 149 178 191 St 81 90 | 3N 2ANW 1j| 037 {|Inap. [|Cu.St, 10[Cu.St,  10/Cu. 4lj Aurora, with streamers.
11l 30°156 987 022 31°6 41°5 3770 112 233 221 63 91 00 N W 1[N W FIng 2 Q 0/Cirr, 2l 0 0} Bright Aurora, with streamers.
12 014 | 20°861 || 85°0 | #h5 | 412 197 o5y Syp > St 91 |INE INE 1[Calm, 0CirsStr. 4/Cu. 8t 10)) | ,/
13 297729 584 527 || 365 { 430 | 40'8 199 218 235 90 88 91 (B UESE  1SE 1 0°05 Nim,  10{Cu.St. 10/Cu.St. 10JiRain. 3
14 420 u81 405 ] 880 | 43°0 | 413 201 228 241 8§ 76 9 |INE INNE INNE 1) 065 Cu, St.  20/Cu.St.  10{Cu. St. + 10)iHazy carly A. M. Rain.
I 40 420 550 f} 430 | 480 | 48 254 | 260 | 214 92 B o INNW O OINNW.NNW 3 o0 u, St. 10[Cu.8t.  10[Nim.  10fRain.
lg 424 674 766 43°0 | 520 | 41'8 193 173 177 71 6 66 4V 2(W. 1 0708 Strat. 2ICu.8t. 6 0
17 815 821 414 || 4400 | 464 | 8770 173 146 103 60 47 4 |IINNW 3NNW 3NW 2, 0 0jCu. 5 0 0 . .
181 307070 | 80124 | 30°198 41°8 | 49°0 | 41°0 178 099 17 73 2) 66 |INW INNW 3NW 3. 0 0j{Cu. 05 0 0|| Lunar Cordna. Taint Auroral Light.
19 3 54 220 /] 8673 | 470 | 895 18 125 139 68 40 66 |INNE 2NNE 1S ). 0 0[Cir. 8t.  3ff ) N
20| 159 | 29°909 | 29°717 870 | 528 | 370 136 166 199 62 493 90 HESE IS E 1 7iICu. St.  10/Nim, 10fi Rain, changing to snow during pight. )
21f1 29438 492 716 5 | 406 | 37°0 190 167 178 93 63 81 [[ESE lg INNE 1 10]Nim. 10{Cu, St.  10jj Hirundo Bicolor, Common Swallow, seen this day, Lun, Halo, Rad, 250,
22 1 815 634 || 422 | 540 | 505 223 263 283 83 6l 7S {|W _USSE 1S E 1 4Cu. §t.  10[Strat, 3 .. :
23 475 585 695 558 48°0 | 4370 335 285 198 S0 S35 151 218 W 4S\W 3| 3/Cu, 8t.  10/Cu. St.  10(|Slight Snow. Lunar Coréna,
24 720 723 830 3t°5 384 | 540 155 165 120 79 72 6L IWNW 3y 4\ 9 06 JjInap. }|Cu.St.  10;Cu,8t. 10/Cir.St. 8l Hard Frost. Lunar Corona.
251 9921507201 | 807155 || 82'0 | 338 | 320 100 | 131 13 51 35 ¢ JlwNw iy 3wV 3 Inap, {|Cu.St. 10Cu Bt. 9 0 0
26! 30°136 100 19 {| 864 { 430 |, 366l 127 157 136 62 06 62 |IN SNNE QW 1 veveaes]|Cir. Cum, 9jCu. St.  10[Cu, 5 .
27| 120 99°885 448 | 47°0 | 41°2 160 112 134 53 3t 50 (INE ANE 1IN E 1 ceeeens] 0 OCu.8t.  10[Cul St 19 R ‘
281} 207704 | 29°615 68 [ 30'0 | 514 | 43°0 1 104 208 43 23 37 [INNE, 1IN 3w 1 Cu. 8, 10,Cu,St. 10 0 0ff Lunar Corona.
290 761 658 621 || 474 ] 57°0 } 49°0 176 094 175 57 20 50 4NV 4dWNW 3 0 o0 ol wind squally,
30| 419 593 636 47°0 | 48°0 | 46°5 202 212 251 62 63 8% IINNE 3NNE  3liInap. Cu, 8t.  10!Nim, 10! Nim. 10{Rain,  First arrival from sca,
. REPORT FOR THE MONTH OF MAY, 1858.
f 7 m2p.m op. m | 7a.m | 2p.m. [ 9p. m. | 78 0 |3 pou. | 9p. L {] 7 A.m. | 2 .. | 9 D . | 7am. ¢ 2p.m. [ 9pm. | 73 ) 2p.am. 9p.m. |
1j 29°017 | 297936 | 30°165 || 475 55°0 44°5 12571 194 173 39 48 60 (IN SINNW 2INW 2' 0°3% 0 0;Cu, St, 7(Cu. St. (1 :
?- 30°400 | 30°410 430 || 42°0 48°0 445 147 ) . 156 13 57 48 43 !N UNNW 2INE 1 0 0iCu. 2l 0 0 X
3| 551 421 370l 483 | 508 | 410 ‘120 139 135 36 *39 58 {IN 058 W 1S W 0°5; 0 -0l 0 of o 0 . [Vigricans (Black Bass) first caught at Lachine.
g o 275 120 037 || 45°'8 6270 50°5 202 216 215 71 49 65 pCalm. 3 0°5{Calm. | 0 0 0. 9 0 0jiCypsclus Pelasgius (Chimney Swallow) first scen this day. Grystes
5l 297960 | 20°853 | 29°811 52°0 61°6 55°0 245 297 276 [15] &9 0518 218 03 Cu. 8t,  10,Cu. St 10/Cu. St. 10 Slight rain. .
6 7}3 721 8§06 || 56°0 54°0 5070 433 390 270 100 a3 72 ISSW @3 NNE W 027 Nim 10]Nim. 10{Cu. St. 5lIRain. ' )
7 930 944 982 523 60°0 52°0 289 310 308 76 60 79 lN B 3N E 0°5{E ! ! 0 2l o 0jiBrilliant Aurora, with streamers.
8)f 30 932 m(_; S38 1 603 690 59°0 309 306 283 64 43 54 [iCalm. SSE 1 8.0 . . ’
9 207761 645 G293 59°0 | 69°0 | 55°0 338 411 439 73 60 88 JSSW 2 10{N1m, 10/|Rain, thunder, and lightning.
1ol 91 952 | 307007 )| 4770 | 523 | 4475 2 208 160 66 53 53w OIN W, 1 5/Cu. St.  8|[Rain. .
111 80°070 | 880 1207596 f| 4070 | 5570 | 45°0 132 181 | 951 52 3 St INE ANE - 2 1Nim,  10/{Rain,
191 29511 475 365 || 460 § 52°0 | 432 280 361 204 8 93 68 HWSW 9 10iCu. 10}{ Paint Auroral Light seen through northern clouds,
pt 820 130°020 | 307172 [l 49°0 51°0 42:0 258 149 142 7 40 51 JWNW 3JWNW 3 3 0 0| Distant Thunder. .
14 30°1 090 20909 | 47°0 51°0 47°0 211 210 212 58 63 INNE AN E 0°5, 0.0 . 0 0 0 . ' N
29 .821 29 GZ& 777 46°0 637 4382 238 373 247 vis B3 71 [|Calm. . {Calm, NW 2Inap. L O 86, 10/Cu. S 8|Cu. St 4{[Rain, _ Wind squally.
161 30°014 [ 30°05+ | 30°14 || 4674 | 512 | 4270 238 | 143 | 321 77 37 43 || 1IN W 2lCalm. i| 006 " 0 ofCw . ¢ 3=0 0llSolar Halo. Rad,23°.5. Taint Auroral Light. .
17 086 .Dg 29°039 | 418 580 46°0 178 160 215 60 34 69 I[\w JWNW W 4 Cu, St. 87~u. St¢  10/Cu.St.  10}{Rain. .
‘18‘ .871 207873 942 {f 447 47°0 46°2 251 273 278 8t 85 4 ||[ESE S E 3|8 2] 0705 [lvorereren|{Cuc St 20| Nim, 10.Nim. 10/|Rain, ,
}79 30 ‘0241' 99! ' 924 f§ 4575 59°0 51°0 . 286 269 136 @0 5t 35 W 3ISSE 0°5|Calm. 0717 l.vernnenfiCu, 7iCu.  + 9Cu.8t. 10j|Rain. . . R
20} 29799 734 957 48°8 520 49°0 303 1 322 89 §9 92 ISSE 1{Calm, Calm. 003 Cu, St.  10/Cu. St 10)Nim, 10}|Rain, ' :
2} 751 s 4670 50°0 46°0 262 34 286 84 65 | 92 1IN E 1{Cahn. 0-28 Cu, 8.  10)Nim. "} 10]Nim. 10}{Rain,
220 982 1307092 1307105 | 43 | 5770 [ 4970 251 295 258 84 63 7L INNE® 4N 1w 05 0°09 Nim.  10{Cu. 0 OliRain. Hirundo Purpuren first scen.
23, 30.108 297966 | 29733 650 6170 5570 269 327 205 62 57 68 ISV 218 218 3 Inap. Cir. .5{Cu. St} 10{Cu, St. -10jiRain, N
24)| 29363 569 636 f1 51°0 | 59°0-} 5570 368 323 186 96 65 51 |IN gNNW INNW 3l 1°05 Nim 10|Cu. St.§  10iCu. St.  10}|Rain. .
2511 29°856 920 | 924 fl 56°5 | 58'8 | 5370 312 | 2069 | 260 78 54 67 |IN 3IN SINE 3001 ([ NStrat,  olCIStr&Cw.5| 0 . “ollSwallows building. P
R R IR A R B oihe odl Grg donshHous: e Bpneere L
2T o k . 0 59 ! 353 X OBNE- -OBNE - YL ST S elCum, 0 o} - - -~0jiShad:fles first.noticod (Ep e e
231 30°206 | 307154 | 15 60°5 | 69°0 | 5870 233 39 352 5% 56 70 [|B 3INE :8{Calmi. . . K g IS 3 s .
2ol 208 | 01| 0s|l 602 | 328 | 69°0 38 | 323 6 | M 6 {INE 1S 0°5{Calm. | I #)5trat. g yjiShad-fish (Alosa Prastabalis) in market:. .
30 002 ] 297954 [ 207933 || 61°5 7270 6L"0 235 27 299 43 30 52 ||Calm. SSE 3lCalm, 4 ) 0 o ! 0 0 o . . N
sl soors !~ o7 1 sl s | 770 | 680 450 | 400 | 978 1 6 ) 5 VS 415 GSSW 5  — . Pstrat. 3Cir. Cu.__lCir. Cu. - 7liHigh wind, continning most of day.
REMARKS FOR APRIL, 1858. R
. p . . : REMARKS FOR MAY, 1858, . .
G 3 80 5 in fel v -minutes, amous . .. . N .
%2%:"(‘:%? on“thc i;g% dﬁy é)ggg’ll inches to%%zl) in'?‘:}ineg}l 10 days during 64 hours 10'minutes, amounting Highest on-the 3rd ga‘y; 30'551 inches. J|: -Rain fell on 14 days durp)g 87 hours 28 minutes, amounting to
BAaroMeLer .....q Afonthly mean, 20'8371 inches. Snow fell orf 4 dayg during 11 hours G0 minutes, the amount Bavometer ... JL0West  «©  24tho 20368 ¢ 840 inches, No snow fell. , .
Monthlyrange, 0986 ¢ 1 inappreciable, and estimated as rain, _%gomhly mean, 299473 hches: . . . .| ‘Themost prevalent wipd wastho NVE., . .. L
Highest on t%xc 23d day: 6004, hc most prevalent wind was the N, W. . H?;}fh]g npie,vx 1183, s+ 1 :| 'Tholeast ¢ wind fro mﬁcx;etﬁho EN.E,ES.E.,and gsw
Towest “ 7th 1703 The least prevalent wind was the 8. 8. E. N G e‘t ou:the Slst'd: 3 i|. Arecord of wind from each of the sixtecn quarters, the division
‘Thermometer. . 4 3onthly mean, 41041, . No record of wind from the BE.N.E., S.8.W., or W.S.WW, Thermometer, , JLowest s “u_zi2d w3300, L OP;P]O-V‘?.‘L T s IR L
Monthly range: 4909, The most windy day was the 20th. : . %onzhly mean, 53%70. = Costes L afe® ‘ho most'windy'ddy was the 81st, *=2 ik PR |
< intensity of the sun’s rays, 1176 on the 6th day. ‘The most windy hour between 8 and 4 A, M. of same. Gireatest inte: onthlyirange, 46900, uor g L *The most windy hour between 12 and 1 p,m. of Jist, o' -7 ~n-v
Greatest intensity v X < turo being 51 ©13 There was no calm dsy. Wi intensity. of the sun’s Tays;119°5,on'the 2pth.day: .i*{ A ‘calmrday.occurred onitheIsth, .= % 12 ', . ‘(g
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the Geological Survey of Canada there are now twenty-one species
of Cystideans, about fifty Crinoids, and ten Star-fishes, or in all’
eighty-one species of Echinodermata from this formation instead
of thirteen.

“Tn the Devonian formation several forms resembling Cystidese
‘have been referred to that group of organisms; but it remains still
to be shewn that they are truc Cystideans. The weight of the
evidence tends to shew that the race was ushered in with the first
living inhabitants of the deep—attained its greatest development
in the latter portion of the Lower Silurian era, and died out about
the time of the commmencement of the Devonian. Of its associates
in the Primordial Zone, the Brachiopoda, Pteropoda and Bryozoa
remain to the present day. The trilobites held their possession of
existence until the Carboniferous period, and the graptolites disap-
peared carly in the Upper Silurian. "With the exception then of
the graptolites, the Cystidew were the first race that became extinet.””

In the remainder of the paper the scientific reader will find
much curious investigation of the structures of the Crinoids and
Cystideans of the silurian rocks,'and the differences between them
and their nearest modern relatives, These things are interesting -
in themselves, and raise curious questions as to the use of these
perished creatures, and the conditions of life to which they were:
adapted. These questions we can answer only in part, but it is
only by patient investigation of the minutest structures that we
can hope to have even a general idea of the part they played in
the works of the Supreme. Certain it is at least that they had
an imporlant share in gathering the materials of some of those
limestone beds on which our country is based, and that the study of
our numerous Canadian species is contributing largelyto our know-
ledge of their mode of life. The investigations in this volume of
the true nature of the orifices of Cystideans are of especial impor-
tance in this respect. No less than nineteen species are described
in this decade, and many of them are illustrated by admirable
figures, which equal, and: we rather think far surpass anything:
hitherto done for American fossils. Another valuable papér by
Mr. Billings, relates to the fossil Star-fishes of Canada. -

Mr. Salter's contribution to the volame is a description of asingu-
lar new genus allied to Cystideans or Star-fishes if not conieét-
ing these groups. ' '

Mz. Jones gives descriptions and figures of nine species of little
bivalve Crustacea allied to the Cypoits and ‘Cytheridea that now.
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swarm in our ports and on our sea coasts, and which in the Silu-
rian Seas, no doubt formed a part of the food of the Crinoids and
Cystideans, . .
We are glad to learn that this work is to be offered on sale at
a low price, aud we hope that by this means it will find its way
into the hands of numerous collectors, who may by the discovery
of new species, and more complete specimens, assist in still farther
extending our knowledge of the subjects of which it treats, This
educational use alone will repay the publication of the work, and
we trust that its practical importance will be duly appreciated
when we state that a plate of one of these Cystideans no larger
than a kernel of wheat, might enable any one to distinguish .a
silurian limestone from one belonging to the coal formation.

ROBERT BROWN.

The distinguished botanist died on Saturday last, at his house
in Dean Street, Soho, in the eighty-fifth year of his age. Though
less popularly known as a man of science than many of his con-
temporaries, those whose studies have enabled them to appreciate
the labours of Brown rank him altogether as the foremost scien-
tific man of this century. Ile takes this position not so much
from his extensive observations on the structure and habits of
plants, as from the philosophical insight and the power he display-
ed of applying the well-ascertained facts of one case to the expla-
nation of doubtful phenomena in a large series. Till his time
botany can scarcely be said to have had a scientific foundation.

It consisted of a large number of ill-observed and badly-arranged
facts.. By the use of the microscope and the conviction of the
‘necessity of studying the history of the developement of the plant
dn order to ascertainitstrue structure and relations, Brown changed
the face of botany. He gave life and significance to that which
had been dull-and purposeless. His influence was felt in every
direction':—the microscope hecame a necessary instrument in the
hands of the philosophical botanist,.and the history of develope-
ment was, the basis on which allimprovement in classification was
carried on..- This influence extended from the vegetable .to the
animal-kingdoms, The researches of Schleiden. gn-the vegetable
cell,. prompted by the observations of Brown, led ;d,;l;gsg of
Schwam on the animal cell ;, and we. may directly trace, the pre-
sent positionsof animal. physiology to-the wonderful influence, that

Ry
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the researches of Brown have exerted upon the investigation of
the laws of organization. Even in zoology the influence of Brown 8
researches may be traced in the interest attached to the history of
developmen in all its recent systems of classification. Brown
had, in fact, in the beginning of the present century, grasped the
great ideas of growth and development which are now the bea-
con lights of all research in blolomcal sclence, whether in the p]aut
or ammql world. .

But whilst his influence was thus great, his works are not “cal-
culated to attract popular attention. They are contained in the
Transactions of our learned Societies, in the scientific appendices
of quarto volumes of voyages and travels, or in Latin-descriptions
of the orders, genera, and specics of plants. The interest taketi in
these works by his countrymen was never sufficient to seeure for
them republication, although a collected edition of his works,
in five volumes, is well known in Germany. He was of
a diffident and retiring disposition, shunning whatever partook
of display,and anxious to avoid public observaticn, Thus it is
that one of our greatest. philosophers has passed away withéut
notice, and many will have heard his name for the first time with
the announcement of his decease. But for him an undying repu-
tation remains, which must increase as long as the great scxence
of life is studied and understood.

Robert, Brown was the son of a Scottish Eplscopahan clei'gy-
man, and was born at Montrose on the 21st of December, 1773
He was first entered a student at Marischal College, Aberdeér, and
afterwards studied medicine at ‘Edinburgh, where he completéd‘his
studies in 1793. In the same year he was appointed assistant-
surgeon and subaltern in 4 Scotch Fencible Regiment, whick‘he
accompanied to Iréland, and stayed there till'the end of '1800.
Having through his love 6f batany  made thé acquaintance ofSir
J os“eph Banks, he was 'thréxicrh'bis 'interé'st ap’poi'nted naturalié"t’ to

this 1 voyarre the whole: contment of’ Atistralia was' clrcumnavxgafed
tnany -parts of the coast were visited, and*cventadlly the -8Hip* in
which the Expedmon gailed was coridefiinéd as wnseaworthii at
Port Jackson in ¥803. M. Brown, yrémained in Neow ‘Héllsnd,
visiting differént parts of the colotiy 6f° NewSouth Walesdsnd
Vai Diemen’s Tiand; ‘and’ eventuslly feturned.to Baglandfin 1805,
‘Ausiralia was ‘theti ununéxplored Taine of ‘botanical: ¥eakh,
Brown faturned- with nearly 4,000 -species of *plants, - He'¥as
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“shortly appointed Librarian to the Linnean Society. Here he
.qliietly examined his plants, and evolved with philosophic caution
and patience those views which were destined to produce so ex-
$ensive and lasting an impression on science. One of his earliest
_papers was published in the Transactions of the Wernerian Socie-
3 of Edinburgh, and was devoted to the family of plants called
by him ¢ Asclepiade.” Tn this paper the character of mind of the
withor is well seen.  The wmicroscope had been used, the process
.of the development had been watched, a new series of facts import-
ant to the laws of reproduction had been discovered, and a new
arder of plants established. Such was the nature of most of his
fiiture communications to the Linnean and Royal Societies.  Such
aas the character of his great work on the plants of New Hollandr
-which he published in the year 1810, with the title ¢ Prodromus
Flore Nove Hollandiwe et Insule Van Dicmen.” This work con-
tdined not only a descriptidn of the plants which he had himself
collected in Anstralia, but also those collected by Sir Joseph.
Banks during Cook’s first voyage. This book abounded in new
facts aud new orders. It was published as a first volume, but it
was never succceded by a second, as appeared to have been
originally intended by the author. At the time this work was
spublished, it was the practice of English botanists to arrange plants.
according to the artificial method of Linnaus, and Brown’s ‘Pro-
dromus’ was the first English work devoted to a scientific and ra-
tional classification of plants. Although the Linnean system of
 glassification survived some time after the publication of this work,
it .eventually succumbed before those principles of arrangement
awhich were carried out in so masterly a manner by Brown, and
the importance which had been recognized by John Ray and
Adamson, and even by Linnmus himself.

Tn 1814 Capt. Flinders published a narrative of his voyage, and
to.this was attached an appendix by Brown, entitled ¢ General re-
wdarks, Geographical and Systematical, on the Botany of Terra
"Australis”  Insubsequent years several important papers appeared
in the Transactions of the Linnean Society. Amongst others
anay -be named, ¢ On the Natural Order of Plants called Proteacee,’
—+~QObservations on the Natural Family of Plants called Compo-
site> (Vol. xii.)—* An account of a New Genus of Plants called
Raffiesia’ (Vol. xiii) In 1828 he published in a separate form
¢ A Brief Account of Microscopical Observations on the Particles
contained in the Pollen of Plants, and on the general existence of
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active Molecules in Grganic and Inorganic Bodies! These move-
meuts, the full import of which is at present not understood, he
was the first to point out, and draw attention to their importance.
On the Continent it is the custom to allude to this phenomenon;
as the “Brownonian movement.” He is the author also of the bos.
tanical appendices attached to the accounts of the voyages of Ross.
and Parry to the Arctic Regions, of Tuckey's expedition to the-
Congo, and of Oudney, Denbam, and Clapperton’s explorations in;-
Central Africa. Assisted hy Mr. Bennett, he has also described.
the rarer plants collected by Dr. Horsfield during his residence im:
Java, "

After the death of Dryander m 1810, Dr. Brown received the;
charge of the library and collections of Sir Joseph Banks, who,
bequeathed them to him for life. They were afterwards, by his
permission, transferred to the British Museum in 1827, and he;
was appuinted keeper of Botany in that Institution. In 1811 he.
became a Fellow of the Royal-Society, and has several times been:
clected on the Council of that body. Tn 1832 he reccived the deg:
gree of D.C.L. from the University of Oxford. In 1833 he was;
clected one of the eight Foreign Associates of the French Academy;
of Science. In 1839 the Royal Society awarded him their Copley:
medal for his discoveries during a series of years ¢ On the subject.
of Vegetable Tmpregnation” In 1849 he was elected president off
the Linnean Society, a post from which he retired in 1853. Dury.
ing the administration of Sir Robert Peel he received a pension,
of £200 asa recognition of his scientific merits. IIe also received.
the decoration of the highest Prussian civil order “ Pour le Mérite,”
of which his friend and survivor at the age of 88, the Baron vom;
Humboldt, is Chancellor. Humboldt long since called him “ Boz
tanicorum facile princeps,” a title lo which all botanists readily:
admitted his undisputed claim. i

e died swrounded by his collections in the room which hads
formerly been the library of Sir Joseph Banks. In private, Dr..
Brown was greatly admired by a lage circle of attached friends
for the singular soundness of his judgment, the simplicity of hig
habits, and the kinduess of his disposition. 1Ie was buried on $he
15th inst. at the cemetery at Kensal Green, when his funaral - was
altended by a large body of his scientific and personal friends.—
Athenwum. -
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The Natural History of British Meadow and Pastoral Grasses.
By Janmes Buckman. Messis. Hamilton & Adams, London.—
This little epitome is represented as adding a large amount to our
knowledge of British Graminese. Every portion of the book
gives evidence of the author’s practical acquaintance with the
subject on which he writes. The work is divided into three parts:
—1. The Natural History of British Grasses; 2. Their Structure
and Economy ; 8. Their Agricultural Economy. To the Agri-
culturist desirous of improving the character of his pasture-lands,
this book will be found a useful guide :—

The Practical Naturalis’s Guide, containing Instructions for
Collecting, Preparing and Preserving Specimens of all depart-
ments of Zoology. By J.B. Davies. Messrs. Simpkin & Mar-
shall, London.—To thosé who know how to use specimens
aright, this manual will be invaluable. It contains ample in-
structions for the preservation of all sorts of animals and their
parts, from the huge Proboscidea and Cetacea down to the mi-
croscopic forms of the Protozon. The means of taking animals,
both on the land and the water, are detailed. There is a good
chapter on dredging, and the taking of marine animals by the
haul-net and towing-met; also, a series of receipts for making
solutions and pastes in which to preserve animals :—

A4 Manuwal Flore of Madeira and the adjacent Islands of
Porto Sunto and the Dezerias. By R. T. Lowg, M.A. Van
Voorst, London.—Tolerably accurate lists of the plants of these
islands have been published before; but none of them can be
compared, for extent and accuracy, with the present work. It is
only a first part, embracing the Thalamifloral Exogeuns, and con-
tains a very full and complete description of every species, with
the character of the genera, orders and classes. Mr. Lowe has
also added notes on the raver or more interesting specics, which
will be found 1n0st valuable to those studying the botany of this
patt of the world—Atheneum.

Tilustrations from the genus Carex. By Fraxcis Boorr, M.D.
‘W. Pamplin, London.—In the preface, the anthor says: “My
original design in this work was limited to the illustrution of the
Carices of N. America, which I had studied for several years
under the advantage of frequent communication with my friend
Mr. Carey, who had so ably described’ and grouped them in Dr.
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Gray’s “Manual of the Botany of the Northern States” ; and

the lithographed impressions were made in the prosecution of

. that design. The extensive and beautiful collection of specimens
subsequently brought by Dr. Hooker from the East Indies, which
were liberally placed in my hands by that eminent man, impel-
led me to extend my plan; and I have endeavored to illustrate
the genus at large.” Most of the species here figured are accord-
ingly North American or East Indian. The ample list of North
American will be found to comprise a very large share of the
Carices of Gray’s Manual, as well as of species of higher northern,
more southern, and western regions. The figures of these fasci-
nating plants are very truthful. The main object of the work is
to give accurate representations of all the known Carices :—

A List of the Orchidaccous Plants collected in the East of
Cuba, by Mr. C. Wright, with Characters of the New Species.
by Prof. Lixpvey, (from Ann. and Mag. Nat. Hist, My, 1838),
—TIt appears that of the ecighty species of Orchids gathered by
Mr. Wright in his recent visit to Cuba, twenty-one are novelties
(here characterised by Prof. Lindley), and several others have
scarcely been seen since the time of Swartz;—showing “ how rich
in new species of the Order is the vegetation of that little-known
island, and how much js still open to discovery by the diligent
traveller.” :—

Salices Borcali-Americanee : a Synopsis of North American
Willows. By N. J. Axpersox, Professor of Botany in the Uni-
versity of Stockhohmn, Sweden.—In the March number of this
Journal (Seilliman’s) we stated that Professor Anderson had
undertaken to elaborate the Salicinew for DeCandolle’s Pro-
dromus, and that materials in the form of complete speci-
mens of Willows were eamestly solicited from every part of;
this country, in order that he might attain to something like the
same full acquaintartee with our species which he possesses of the
Buropean forms.  We are happy to announce that Prof. Ander-
scn has already made a preliminary study of our Willows, from

“such materials as he has been able thus far to examine; and that
hie has embodied the results in a memoir upon the subject, which
is just printed in the Proceedings of the American Academy of
Arts and Soiences, vol. iv., where it occupies thirty-two pages.
The introduction and the conclusion, embracing a critical compa-
rison of our Salices with these of Europe, are written by Professor
Anderson in the Euglish language (which he uses with remark~
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able facility) ; the descriptive and critical matter is in Latin. To
render it accessible to all who take an interest in the subject, a.
small separate cdition has been printed, and is sold by Messrs.
B. Westermann & Co., No. 290 Broadway, New York. On the
receipt by the Messrs. Westermann, of postage stamps to the
amount of 36 cents, a copy will be sent by mail, prepaid, to any
applicant :—

Systematische Untersuchungen iiber die Vegetation der Karai-
ben, in besondere der Insel Guadeloupe; von A. GRISEBAGH,
(from Trans. Roy. Sci. Gottingen, vol. xvii, 1857), pp. 138, 4to—
This sketch of the Flora of Guadaloupe is very interesting and
useful in itself, and of good promise for the Flora of the British
West Indies, upon which Prof. Grisebach is now engaged, and
which is so greatly nceded :—

Lssai d'une Brposilion Systématique de la Famille des Cha-
racées ; par fen J. Warmaw, Zraduit du Suedois; par M.
le Dr. W, Nyraxper. Bordeaux, 1856, pp. 91, 8vo.—This
monograph of the Characeee appeared in the Transactions of
the Royal Academy of Sciences of Stockholm for 1852, pub-
lished in 1854, a year after the death of the author, who barely
lived to complete the manuscript. To render the monograph
more generally accessible, M. Durien de Maisonneuve engaged
Dr. Nylander, the lichenologist, a compairiot of the author, to
translate the memoir from Swedish into French, and caused it to
be reproduced in this form in the Trausactions of the Linnean
Society of Bordeaux, in the first volume of the third series, 1856,
also publishing a small extra impression in a pamphlet form. The
author characterises no less than fifty species of WVitella, and sixty-
six of Chara :—

Elogio di Filippo Barker Webb, scritto da Fuapro Parua-
ToRE. Ficenze, 1856, 4to., pp. 118.—~The late Mr. Webb, a cele-
brated English botanist long resident in Paris, bequeathed his vast
herbarium and excellent library to the Grand Duke of Tuscany,
along with some funds for the care and angwentation of the col-
lection. The immediate charge of the collection was of .course
entrusted to Prof. Parlatore, a near friend of the testator, and a
most zealous botanist. After coming into possession of this noble
bequest, upon the occasion of opening his course of lectures for
the yean 1855, Professor Parlatore pronounced the eulogy here
published. It is illustrated by interesting explanatory notes, and
followed by a catalogue of the works and opuscula published by
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Mr. Webb, twenty-four in number ; by an account of his library
-and herbaria; and by selections from his correspondence with:
various botauists. The lithographed portrait in the frontispiece
is a truer likeness of Mr. Webb, than that which was published
in his great work, the Histoire Naturelle des Iles Canaries i

Agricultural Botany in the Western States—In the fourth
volume of the Transactions of the State Agricultural Society” of
Wisconsin for 18547, Mr. Lapham has given a good popular ac-
count of the forest trees indigenous to that State, illustrated by
outline wood-cuts. To the Transactions of the Illinois Agricul:
tural Society for 18567 the same indefatigable author has con-
tributed, 1. A Catalogue of the Plants of Illinois, prefaced.by:
some historical and statistical-details; 2. An account of the Na-
tive, Naturalized and Cultivated Grasses of Illinois, illustrated by
three plates or pages of wood-cuts. These do not equal the
figures,in Mr. Tapham’s Grasses of Wisconsin, We are disposed
to doubt the statement on p. 559 about the difference in the spe-
cific gravity of the pollen of Indian corn and of wild rice, unless
the author can vouch for it from his own proper observatious.
Perhaps it rests upon no better basis-of fact than the statement on
the preceding page, that “had the wheat crop been at any time
entirely destroyed, this invaluable grain would have been restored
to us from seeds preserved for more than three thousand years in
the folds of an Egyptian mummy ¥ We ought perhaps to say,
that the asserted cases of such germination will not bear examis
nation; and that those best qualified to judge utterly disbelieve;
not only the asserted fact, but also the possibility of any such ce=
currence :— : .

How Plants Grow: A simple Introduction to Structural Bo-
tany ; with « Popular Flora, or an arrangement and description
o Common Plunts, both wild and cultivated. By Asa Gray;
M. 1., Fisher Professor of Natural Ilistory in Harvard Univer:
sity. 24 £ pp,, 16mo., illustrated by 500 wood engravings, Now:
York, 1858. Ivison & Phinmey—Dr. Gray has prepared this
little volume expressly for young beginners in botany, and for
use in common schools, and has well carried out his purpose:
The work is simple in style, and beautiful in its illustrations!
While teaching with clearness the details of the subject, it is
constantly bearing the mind, by simple explanations, above these
details to higher thoughts.and principles, and preparing it for the
fuller survey of. the science in-the more oxtended works of the
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author’s series. He considers in order—1st, How plants grow,
and what their parts or organs are; 2nd, How plants are propa-
gated or multiplied in number; 3rd, Why plants grow ; what
they are made for, and what they doj; 4th, How plants are
classified, named and studied. Then, in the second part, the work
contains a “Popular Flora for Beginners,” including descriptions
of the common plants of the country, both those of the woods
and fields, as well as those of owr yards aud gardens. It is
arranged according to the natural system, and for the beginner in
the science takes the place of the large Manual of Botany. The
excellence of the volume consists in its being really “science
made easy,” not by culling out “interesting facts ™ to attract, and
tying them artfully together, but by presenting the sysiem of fun-
damental truths in a manner intelligible and attractive to the
young wind.— Silliman's Journal..

REVIEWS AND NOTICES OF BOOKS.

How 710 Lav-ovT A Garbey. Intended as a general guide in choosing,
forming, or improving an estate (fiom a quarter of an acre to a
hundred acres in extent), with reference to both design and exe-
cution. Second cdition, greatly enlarged, and illustrated with
numerous plans, sections and sketches of gardens and garden
objects. By Epwanp Kexe, Landscape Gardener, Berkenhead Park.
London: Bradbury & Evans. Montreal: B. Dawson & Son.

Tris book is of a thoroughly practical as well as scientific cha-
racter. It gives directions as to the choice of a place for a country
residence and the site and aspect for a house. It very clearly.
sensibly, and fully informs proprictors what to avoid in laying-out
or ornamenting their gardens or lawns. Tt states with appropriate
illustrations the general principles of taste and style applicable to
landscape gardeaing, with both the general and particular objects
which by attention to these prineiples may be attained, as well in
limited as in more extended grounds and gardens. It contains a
chapter on special depariments, such as the park with its trees
and walks—the flower garden ; its situation, design and contents—
the rose garden—the pinctum—the kitchen garden, ete.; also a
chapter of practical directions on a variety of points and matters
pertaining to ornamental and useful gardening. The author has
consulted with skill and judgment the well-known works of Price,
Repton, and Loudon. The book is, Lowever, essentially Lis own
He writes with an evident enthusiasm, and an carnest love of ws
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subject. The wood-cut illustrations are of a Ligh order, and
greatly heighten the interest of the volume. The style is clear;
clegant, lively and forcible. 'We would cordially recommend this ;
work to the attention of gentlemen who desire the grounds of:
their country residences to be a source of pleasure as well as
profit to them. In this country, where wood is regarded as the
enemy of the cultivator, and is cut down so frequently with a
wanton disregard of good taste or even comfort, we need just.
such instructions as this book contains to direct us in the replant-.
ing and ornamenting of .our waste places with leafy boscage and
floral beauty. .

Tre FaMiLy AQUARIDy, or Aqua Vivarioy; a “ New Pleasure” for the:
domestic circle, being a familiar and complete instructor upon the
subject of the construction, fitting-up, stocking and maintenance
of the Fluvial and Marine Aquaria, or “River and Ocean Gardens.”
By L. D. BurLer. New York: Dick & Fitzgerald. Montreal:
B. Dawson & Son.

Tus is a little book of 121 pages, written in a popular and rather
florid style, intended to instruct amateurs in the construction and
maintenance of Aquaria. It contains much that has been de-
seribed before in European works, along with remarks suggested
by the author’s own experience. Although written in America,
and expressly for American use, it does not appear to us to contain
anything that may not be found in English books. It directs
special attention to the Vivariz in “Barnum’s Museum,” New York,
and to the manufacture and preparation of Aquaria conducted -
under the direction of the proprietor, from whom it appears much -
curious and interesting materials for “stocking” may be obtained. -
The book is well got-up, written with no pretence of scientific-
presision, and is illustrated by several well-executed wood-cuts.
It has also the merit of being cheap, and will prove an interesting -
addition to the young naturalist’s library.

MISCELLANIES.

8. Geological Survey of Canada—The following deserved
commendation of the last Report of the Canadian Survey is ex-
tracted from the last number of Silliman :— o

“ Report of Progress for the years 1853-56; by Sir W, E.
Loean, Provincial Geologist. Printed by order of the Le-
islative Assembly, 494 pp., 8vo.,, with maps and a quarto
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volume of plans of various lakes and rivers between Lake
Huron and the River Ottawa, Toronto, 1857.—This Report
covers four years of exploration. As in all the labors of the au-
thor, there is evidence of careful research and sure progress. Tho
Special Report of Sir W. E. Logan covers the first 50 pages. It
takes up especially the arrangement of the crystalline limestone:
among the other Laurentian-(Azoic) rocks, and especially its con-
dition in the vicinity of Grenville. The limestone occurs in bands
that are nearly parallel, and which are so related as to leave no
doubt that one or more strata of limestone are there folded up
among the erystalline rocks. In Grenville there are two such bands
about two miles apart, having a N.N.E. sirike, and dipping, like,
the included gneiss, to the N.N.W. 500 t0 700, To the rear of the
township the two unite andhave a thickness of 500 to 1000 feet.
Other similar bands and patches occur to the northward and east-
ward of these, which have Wpproximately the same strike, and
“confirm the view that the Azoic rock of the region, before its
erystallization, contained one if not two or more thick strata of
limestone. The author discusses the precise character of these:
folds and illustrates the subject by means of a map of the region
on which the bands of limestone are represented in color.

* “The Reports of A, Murray for the years 1853 to 1856 oceupy
pages 59 to 190, and contain details respecting the topography
and geologv of the region west of the Ottawa and north of Lake
Huvon. These are followed by Mr. James Richardson’s Report
on the Island of Anticosti, and the Mingan Islands in the Gulf
of 8t. Lawrence, and the Palwontological Report of E. Billings,
Esq. The island of Anticosti is covered by fossiliferous starta re-
ferred to a period uniting the Lower and Upper Siluian; the
rock is an argillaceous limestone 2300 feet in thickness, through-
out conformable and neaxly horizontal.. T Billings, Esq., observes,
p- 249, “ All the facts tend to show that these strata were aceu~
mulated in a quiet sea, in uninterrupted succession during that
period in which the upper part of the ITudson river group [Lower
Silurian], and the Oneida conglomerate, the Medina sandstone.
and the Clinton group [Upper Silurian], were in the course of be-
ing deposited in that part of the Palmozoic ocean now constitut-
ing the State of New York and some of the countries adjacent.
The fossils of the middle portion fill up the blank with the Upper
and Lower Silurian, combining many of tbe Iudson river group
with those of the Clinton, with the additior of other species un-
known to ‘both:
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“Tn the two lower divisions (960 feet) the fossils that are of
known species have been found in the Hudson or Trenton group,,
with three exceptions, the Heliolites megastema, Catenipora escha-'
roides and Favosites favose, not before known to extend into the
Lower Silurian. Singular tree-like fossils (Beatricea) oceur 430
feet from the base. They are straight stems 1 to 14 inches in
diameter, tubular, with the tube transversely septate, the structure
in layers resembling in this respect an exogenous tree. 950 feet
abovethebasethere are three additional Upper Silurian fossils, Zep-
teena subplana, Strophomenadepressaand Aérypanaviformis. Inthe
upper 600 feet, 60 species of fossils were collected, and 20 out of
the 24 hitherto described oceur in the Clinton group, while 12 of
the 24 ave found also in the beds below. The following are the
names of the 24 species ; those in italics occur also in the lower
beds of Anticosti, and those marked with an asterisk, arc known
as species of the Clinton group,  Cheteics lycoperdon,* Catenipora
escharoides,® Favosites favosa, Zaphreutis bilateralis,* Orthis
Lynz* O. clegantula,® O. flabellulum, Leptena subplana,* L.
transversalis, L. profunda, Strophomena alternate, S depressa,®
Atrypa reticularis A. congesta,* A. plicatula,* A. hemispherica,*
A. naviformis,* Spirifer radiatus,* Pentamerus oblongus,* Murchi-
sonia subulate,* Cyclonemna cancellata,* Platyostoma hemisphe-
rica, Calymene Blumenbachii,* Bumastes Barriensis.*

“ Mr. Billings describes a number of new Cystideze and Asteriade
from the Silurian of Canada, besides various Brachiopods and
other molluses. The genus Huronia he refers to Orthoceras (or
Ormoceras if that genus be retained).

“Next follows the Report of T. Sterry Hunt, Chemist and Mine-
ralogist to the Geological Survey. We have already quoted a
few facts on minerals from this report; also at page 217 an arti-
cle on Ophiolites, and page 361 a chapter on the Salines of
Europe. 'We propose to cite farther on the subject of rocks at
another time. There are also valuable chapters ou the Metallurgy
of Iron, Magnesian Mortars, the Purification of Plumbago, and,
Peat and its products, which we must pass by.

¢ The quarto volume of twenty maps of the various lakes and
rivers between Lake Huron and the Ottawa, by Mr. Murray, show
that the Canadian government is carrying forward the survey on,
the right plan—a union of geographical and geological investiga-
tions. The maps are of large size, nearly two feet by three, and
contain particulars respecting the rocks of the regions, besides the

usual map details, and in both respects a large amount of -work:
has been ably performed.”
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Note on a Molar Tootk of the Horse in the Colicction of the Nutural
History Society of Montreal.

In a collection of antiquities and fossils presented to the Society
by Mr. Little of Newberry, C.W., is a specimen of a molar of an
equine animal, labelled as having been found “on the margin of
tho River Sydenham, nine feet below the surfice, near Hunt’s
Ferry, Township of Dawn. C.W."  The question having arisen at
the meeting whether this tooth is that of the common horse or of
any of the fossil species whose remains have been found in American
tertiary deposits, we have compared it with such specimens and
figures as are within our reach. The specimen is a middle supe-
rior molar ; 35 inches in length, 1-2n its extreme anterio-posterior
breadth and 1-1 inch nearly in its transverse measurement. It is
not more curved than the molars of the domestic horse, but the
folding of its enamel is mote complex, especially in the isolated
folds, In this last respect and in the dimensions of its crown, it
corresponds much more closely with Le’dy’s figure of the tooth of
the extinet species named by him Equus Americanus, than with
that of the common horse. The specimen is in a good state of
preservation. It isstained black on one side, and the cement has
become brown and is somewhat cracked and broken externally,
but it has not experienced any change giving evidence of great
antiquity. It would not be safe to aflirm on the evidence of this
single specimen, the occurrence of the fossil horse in Canada; yet
the form of the tooth and the circustances in which it is stated to
have been found render this not improbable, and it would be inte-
resting {0 know whether the ground in which the specimen occurred
had certainly been undisturbed previously, what was the ‘nature
of the bed containing it, and what its other organic remains if any.

. To these questions we would invite the attention of any collectors
or naturalists visiting the locality.

‘We may add that there would be nothing extraordinary in the
occurrence ofthe remains of the exvinct American horse in Western
Canada, since these remains have been found not only in various
parts of the United States, but by Sir J. Richardson as fat horth
as Eschsbholtz Bay in Aretic America. Should any further equine
remains be found in the locality in question, we should like ‘to
‘have an opportunity of submitting them to Dr. Leidy, the best
authotity at present on this subjeét, for comparison with his speci-
inens. 'We would caution collectors, however, to be very care-
ful in distinguishing remains taken from undisturbed beds, from
those that may have been mixed with modern debris.
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The following interesting articles were added to the Museum
of the Natural Iistory Socicty at its last mounthly meeting, . They
were procured by Edward Little, Esq., of Newbury, C. W., from
Alexander Bell, Esq., of Euphemia, and forwarded to the Society
by J. T. Dutton, Esq. :—

1. A Wart, taken from the root of a soft maple tree (Acer dasy-
carpum), fully 26 feet from the living trunk, the root to which
it was attached not exceeding one inch in diameter at its
junction in cither end. 1856. )

2. An Arrow, nearly one yard in length, one of a full quiver of
fifty, from Upper California, now in possession of a gentle-
man who after being pierced with two of them despatched
the Indian and brought the bow and arvow home. The
quiver is made of tanned deer-skin, with the hair on. The
arrow is made of two different kinds of wood, and spliced
very neatly. It is also barbed with three feathers. The
stone head is remarkably sharp and neatly made.

8. An Oak Decr-bleat, given to the donor by the Indian Sliaw-
nabee in 1846, and stated by him to be his own manufacture.

4. A Stone Arrow-head, 1} inches long, found ten feet under
ground on Lot 21, Euphemia, C.W.,, shewing a striking ana-
logy between the Californian and Canadian weapon.

5. An oval Stone Hatchet ? about 4 inches long by 2 broad and
1 thick, well polished and perforated across its breadth, the
aperture § inch in width. The stone is a very hard jaspery
slate, transversely marked with natural lines. This instru-
ment was obtained in 1854 below the surface of the ground
on the margin of the river Sydenham, Lot 12th, First Con-
cession, Brooke, C. W. : ' .

‘6. The Molar Tooth of a Horse,—for description of which see
page 318. ' o

7. A pieee of Fossiliferous Limestone, from Newbury, C. W.

v

" B o o LR
Mr. Joseph T. Dutton lately presented to the Natural History
Society a specimen of native loadstone or magnetic iron ore: with
_polarity, from near Samakoff in Bulgaria, received from his. bro-
ther, Samuel Dutton, Esq,, of Constantinople, chief engineer ito
_the Sultan. An analysis by Mr. Samuel Dutton accompanied the
specimen, which has, according, to him, a density of 4.223, and
~gives for 100 parts,—
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Sesqui-oxyd of iron,...veievenieeaae. 79.00
Titanic acid,. e oo vevevecivannneeoaess  2.00

Red oxyd of manganese, .............. .50
SHiCay v eenreennnaaeann Cerheaeea .. 1470
Aluming, coovveiiiiiiiiiiananaan . 130
Volatile matters, water, sulphur, &e... ... 2.50

100.00

To the Editors of the CaxapraN NATURALIST.

Messrs. Epirors,—I will send you by the Express to-mor-
row a specimen of the Papilio philenor (2) Butterfly, which was
caughit last month at West Flamboro’. These Butterflies ap-
peared in countless numbers about the lilac trees as long as they
continued in Dlossom, and then suddenly disappeared. They
lasted from the 7th to the 18th of June, but very few appearing
after that date.

1 must apologize for not having ere this sent you a specimen;
but I have only just brought them down from Flambore’, having
caught but two in Toronto, though they were numerous there
also. One specimen has a greenish tinge on the posterior wings,
and not bluish as in the onc I send you. The Caterpillar I bave
not yet met with.

T wrote to you from Toronto in the beginninng of last month,
when I first caught a specimen of this butterfly. By informing
me of your opinion respecting this insect, you will greatly oblige

Yours sincerely,
Caas. J. BETUUNE.
Cobourg, 13th July, 1858.

{Note By THE Evtrors.—The specimen sent with the above communi-
cation is evidently Papilio philenor, Fabr, a very beautiful butterfly
common in tbe South, but not, in so far as we are aware, previously
observed in Canada. It would be interesting to know if it is actually
extending its range northward. Itis due to our correspondent to state,
that his information of the discovery reached us as carly as June. .To
give collectors here an opportunity of inspecting the specimen, it has
been left in the mean time with our publishers.]
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Latitude, 45 degrecs 32 minutes North. Longitude, Y3 degrees 36 minutes West. Height above the level of the Sea, 118 feet.

BY CHARLES SMALLWOOD, M.D., LL.D.
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LEIGHT ADOVE THE LRVEL OF THE SEA, 3707 FEET,
BY A. HALL, M. D.
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211 30°093 | 30060 | 30°086 || 6776 75°0 67°0 ‘330 382 ‘316 ‘50 K] 54 ||V 2 :0 WSW 200N W 70| 3'25 0 0Cu, St. G‘(}u. St. 6 . :
3] 181 18¢ 083 il 600 692 04°6 ‘390 *300 314 N 41 33 |IN 8'0ENE 4'00,Calm. 2'05 0 0.0 | 0 0}iClonded during night,
4} 29798 | 297752 | 20°534 || 594 63°0 6470 317 451 464 62 73 77 |iCalm, IS 2'0018 6'00]] 7758 Cu, St.  10)Nim, 10,Nim, 10{|Rain. High wind.
5| 680 818 865 [ 634 | 710 | 6270 464 403 523 7 54 9t WV 6°0)\WV 8W 4°00,Calm, 2145 || 0715 |[Cu, 6iCu, St.  2Cir, Cum. 2||Aurors, clouded afterwards.
6] 893 611 881 585 | 636 | 6070 296 5069 649 59 97 90 [|Calm., * [(Calm. . [Calm. 0'87 u, St. 9Nim.  10,Cirr, 1}|Rain, with thunder,
7 928 Sl 392 ) 60°8 802 722 235 661 559 49 62 72 |ISW 3OS SW 600 W SW 800 837 1°02 0 0Cir. St.  G:Cu, 9|/Rain. Distant thunder.
§] 30°010 { 307006 | 307096 || ©7°2 705 610 438 371 325 68 49 61 ||W TO\WVN W 3'00)\WNW 2:00]| 1'41 0°02 |{Strat, 1{Cu, S‘Stmf. 4
9 104 23 | 297086 || 563 632 57°8 343 373 394 72 6L 82 |{Calm, S W 300/Calm, 0°62  [{Inap. Cu. St.  10{Cu.St. 10,Nim, 10(|Rain,
e o TR sy | 0 | e | s w8 ) e fea. (Gl (IRNE qwll oa7 | Tos (R 0 joN J0jRa, Dunder |
74 5 i 5 56° 423 359 262 5 6 h 2'0|N '00,Calm, k 1°82 . St.  10{Cu, St. ight rain early A, M.
12/1 30°092 1 507060 | 947 I! 590 | 630 | 595 323 243 {317 G5 43 62 IINE  20iCabn, Calm, 002 {f.eueeen ir.St.  8[Cu.St. 10} 0 of|Solsr Halo A, M. Metcor 1015 P. M, Clonded night.
13]] 29°844 | 29°778 801 ) 5578 57°0 56°5 360 452 439 68 04 88 alm, Cal Calm, 072 601 |iCu,St. 10|Nim, IO,Cu. St.  10[[Clouded. Rain.
14] 839 829 896 )| 56°8 64’5 584 439 537 442 88 71 SW £0)S W 2:00,Calm. 104 026 [{Cu.St. 10[Cu.St. 10 Strat. 3 . .
15 924 868 $53 || 59°5 7m0 62°5 464 638 502 77 62 78 [|Cal Calm, Calm, 037 {l.... g0 0jCu, 8t. 6] 0 0 . . . .
16/, 938 936 958 [ 61°0 | 68°0 | 640 483 591 556 8 St [ISSW 016S W 600 £00/| 300 Strat.  1[Cu,St. 10Strat.  3|/Clouded during night. Slight rain.
17(f 30°065 980 898 || 6470 79°0 71°0 o3 1,9 678 9 38 73 |IWSW533lwsSw ‘331\\’ SW 300f 279 Cu. St. 10,Cir. Str. 8| 0 0 . .
18|} 29°872 17 S48l 730 § 795 | 670 731 868 568 74 6 67 ||[WSW 400)WSW 3606 WSW 26| 366 Strat, 3/Cu. 8t.  10/Nim, 10iSlight rain. Clouded night,
19 46 901 9141 6170 | 66°0 | 610 457 541 413 69 60 77 (INNE 2000NNE T00)WSW 100} 058 Cu. St.  10/Cu. St 0] 0 off . . .
20 914 S12 832 1t 62°0 770 70°4 370 717 579 66 77 78 ||W.S W 1'00/Calm, W N W 100 1'54 Cu, St.  8|Cu,St. 8 'C}l. 7{|Distant lightning in S.a6 11 P, M.
21 5 807 900 )| 6775 77°6 690 418 422 398 62 46 56 ||Calm. E 100S W 1:00]| 0°04 Cu, 4|Cu. 3Cir.Cu, ¢
22| 30°016 995 | 30°060 |} 66°G | 80°0 | 67°5 463 449 333 71 61 50 |{Calm. Calm. ‘Calm. 0°58 Cir, 2iCirr, 6Cu.St. 2
23 018 982 1297850 Il 68°0 | 805 | 7577 +76 638 577 69 62 64 ||Calm, Calm, IS W 70g 208 Cu. St. 10Cu.St. 10Cu.St. 9
24| 29°879 770 $11 73°8 89°0 79°0 718 855 72 76 62 78 [|W 30V SW 800S W 1001 466 Strat. 2iCu, St.  7iCir. 7
25) 827 $11 804 | 77°5 590 76°0 799 997 772 86 73 g6 (W 20|W. 600,\V 300(} 2°09 Cu. 8t.  9,Cu.St. 8{Nim 10}|Thunderstorm.
26 793 8§16 76l 74°8 853 §0°0 785 733 785 ] 61 74 ||Calm, Calm, Calm, 1°08 0715 |{Cu.St. 10/Cu. 38 0 0
27| 05 §63 811 {i 7370 830 790 510 677 751 63 00 6 [INNE 20[NNE 10N W 100y 062 Cu, St.  10{Cir. 4Cu, St. 10
28|} 862 859 8824t 73°3 $5°0 74°0 660 531 396 77 44 48 |IN 300N W 300:Calm. 0°58 Cu, 5 0 0 .
20(, 6 8§35 8§66 & 72°0 760 636 395 470 433 7% 52 73 ||Calm. Calm. N B 8:00;)1 1°83 Cu. 4iCu, St.  10Cu.St.  10fiRain.
30 A 91 862 959 i1 68°5 750 630 469 350 356 67 40 62 |IN JJENE 200N 9'00]] 350 0°01 0 o 0 0‘ 0 0
REPORT FOR THE MONTH OF JULY, 1858.
jTamg2pm g dpomf7ani2Zpm 9p.m il 7am 2p.m[9p.m.fy 7am. i 2p.m. (9., 7am. | 2p.m. | 9pam. " 7a.n. 2p.m. | 9p.m. |
14 307049 | 29890 | 297835 65°2 72°0 68°0 ‘451 *358 ‘411 73 46 ‘60 {|W 3|W JWNW 1jf 133 0 0iCu, St,  3iStrat, 1{lAurora, with streamers,
2| 29489 842 878 67°8 762 7L 319 ‘336 469 47 37 62 |iCalm. SSE 1{Calin, 228 Cu, St. 8iCir. 1{Cir, 1
3 72 554 69°'3 8470 75°0 *516 802 785 70 72 ‘90 ||Calm. S 9N W 1] 137 Cu, St. 9INim, 10:Cu, 8| .
4 522 827 | 30°016 725 72°0 62°0 588 644 502 74 86 78 {|Calm N E 1{Calm. 1'62 0°96 |iCu, St. 5Cu, St. 10} 0 0 A\xrg‘ml L]s}lt.
8ji 30°191 | 307204 182 60°0 687 63°8 310 398 378 60 56 62 alm, Calm, N 3| 091 1] 0] 0 ¢ [} « «
53 212 132 668 §0°0 6670 489 7 470 75 48 78 JIWSW 1§W 518 W 511 191 1] 0(Stiat, 3t 0 0]
7|t 297993 | 29°86% | 29°777 7270 84°§ 762 524 623 639 56 53 69 HW | GAWSW 10/W § W5l 6750 0 0l 0 0] 0 0)
8| 815 893 978 o 6770 61°5 604 4325 413 | 73 4 77 LN WGN NE BBNNE 6l 870 Cu, St. 3 Cl.r. St, 9iCn.St. 10
Of 30°004 | 30°018 | 30°024 580 66°0 6070 423 S 283 8 68 5+ |INE 5N E 5N E 7| 503 0°46 im, 10|Nim, 10{Cu, St. 10,
101" 297904 | 29°805 | 29788 59°8 732 70°3 487 732 695 23 90 9% |[INE 9 Calm, S WV 3 1762 0°02 |[Cu.S6. 10|Nim, 10/Cu, St. 10/ Thanderstorm, |
1 307076 | 30144 59°0 64°7 39°8 469 389 4206 04 S 82 [INE N E 8{Calm, 645 046 |{Nim. 10,Cu. St,  10{Cu. St, 10
121 307092 | 297912 { 29°876 {[ 5t°0 | 37°0 | 3677 390 468 420 93 100 9t |INE 5INE SNNE 4] 41 0778 lINim,  10|Nim,  10|Nim, 10|
120973 | w0 | 6|l 610 | 680 | 6375 387 | 583 | #8 160 79 N E W oWSW 3| 175 || 140 [[Nim.  10/Cu. 6Cu, St. 10
£ 30°057 | 307034 | 30°040 [[ 6270 | 744 [ 6772 491 532 523 83 79 |IWSW 1WwSW gjCalm. 1'83 001 [[Cu.8t. "9Cu.8t.  8Cu.St.  5fiImperfect Solar Halo.
15, 093 032 63°2 §0°0 700 516 487 482 S4 48 66 |iS 28V 8{Calm, 1°33 Cu. S¢. 8{Cu, St. 8 0 0|iFaint Auroral Light.
161 043 | 29°970 | 29°940 70°¢ 79°0 72°0 621 651 595 85 G 76 |iCalm. Caln, A) 31 079 Cir, St.  1|Cu, 6|Cu. 8
171 29 30°021 31| 78°2 | 820 | 70°0 744 650 416 78 59 57 |[Cabhn, Calm, WS W 454 Cir, St. Cir, St.  4{Cir.St. 2
1811 30°148 086 | 307133 66°6 76°0 67°0 438 314 333 (i3 53 50 {,Calm. W SW  2[Calm. 1'70 0 0 0 0 0
19 218 140 | 2 66°8 | 750 | 67°0 303 419 425 52 64 im, 5{Calm, 225 0jCu.St. 6 0 0| .
‘.’0I 297988 | 29°862 823 || 63'8 | 720 | 65°0 403 539 540 67 72 §9 | Cahn. S W 2] Ul 091 Cu, St.  8INim. 8|Cu. 8t. 10/ Thunderstorm. Hail
21 Nt 622 688 6t'4 780 63°5 529 588 529 89 82 89 |Calm, S W 1iCalm. 0'87 [ u, 8t 10|Nim. 10/Cu, 2||Thunderstorm.
220 607 600 755 || 61°8 | 68°0 | 60°0 523 54 420 79 82 | Calm, ), 1| o087 [ L St.  10/Nim.  10|Cu, St.  5|iDistant Thunder.
234 820 838 901 58°8 6579 58°8 380 353 380 76 48 74 IW NW 10N W 8Calm, 5'35 06+ |[[Cu.St, 10/Cu.St. 8Cir, 3 .
24 912 1 307021 | 307094 56°8 69°0 593 407 367 242 87 52 ali, N INNE St 045 u, St. 10 St. S|Cu. St. 9
25]1 30°154 115 G4°0 67°0 6170 373 393 442 62 59 83 {{Calm. A 2NE ] 62 . 4Cu, 8t. 9Cir.Cu, §
2611 30-06¢ , 29473 | 20°842 |} 6370 ; 76'0 | 7070 46 | 34 | el 77 60 85 |INE 1{Ca WV 9l 170 0[Cu, 6Cu, 5 .
271 2976323 77 592 782 || 780 | 7770 | €87 626 492 462 65 33 85 SW JWSW 2/Calm. 295 0 o{Cu. St. 10/Cw. 8t 5
2811 , <951 943 983 || 645 | 7270 66°0 451 539 438 3 72 68 | W A 3{Calm, 0°66 0 0 0 ¢ 0f{Lunar Halo., Rad.30°.5.
= 938 859 796 1| 59'¢ 1 62°0 | 5970 380 429 439 76 I 88 |Calm. Calm, Calm, 004 J[{Cir.Cu. 9|Nim.  10|Nim,  10//Aurora, with streamers.
in 781 4 705 565 | 688 | 6470 413 490 133 97 ] 73 }|Calm, Calm, Calin. 0°00 Cu.St. 10/Cir.8t.  7|Cu.8t.  5({Denso Fog early A. M.
1 710 750 813 65°8 73R 66°0 470 497 438 73 39 68 ) 'Calm. Calm. NNW 1l 045 5 Cu. St. _ 10:Cir. St; _"7iCu. St. 4| ~
REMARKS FOR JUNE, 1858, REMARKS FOR JULY, 1858,
. ) . . . a0 s i RN.E., T B, S.E., and SS.W.
Highest on the 3rd day: 30 ches. N 1 wind from the N.N.W., E.S.E., S.E, or 8.8.E. Highest on the 19th day. 30'218 inches. No record of wind from E.N.E,, B, ES.E, S.E, and SS.W
Barometer Lowost. o 1ot & g&;é% e Cl%t{?l‘l:gsg doafys ocourred olﬁl}c;n‘lva’ng soth, Bavometer owesh - 2nd f20489 ¢ The mOSfiﬂWln(LVﬁiay was the th, the mean velocity having
CLer ... *3 Monthly mean, 20'8879 inches. At observation hours it was calm on the 2nd, 6th, 18th, 15th, s+ Monthly mean, 20:9197 inches. been 870 miles per °“r'b a ¢ same day, the
- Monthly range, 09338 ¢ 22nd and 26th. . . Monthly ran§e, 0729 The most windy hour between 2 and 3 p. m, of same day,
Ilgshew on the %se?l‘ day, 9(1)2% ’.ghe rlnost wilmly day was the 4th day, the mean velocity being ﬁi’%l;g%t on“t i 'ﬁlg dflly: gggi ve}{scﬁmhxd\;x;gc gm ;{x,li%so%xi}lgour.
W h % 52050, *58 miles our, oy 8 g i -
Thermometer. . 9 ¥onthly mean, 68010, T 5Thelmos]z;cx\'vindy hour between 2 and 8 p. . of the 4th day; Thermometer. . 4 3fonthly mean, 8803, Cloudless days occurred on the 5th, 7th, 1Sth, and 28th,
. Monthly range, 37070, actual velocity being 20°68 miles per hour. . . R . LiMonthly rango, 54°0. 0Ozone was in moderate ratio.
Warmest day was the 25th,its mean temperature being 80°83. | The Aurors was seen on 1 night, It was not visible on 17 Greatest intensity of the sun’s rays, 12898, on the 18th day,
Coldest _ *  “ 13th, « “ “~ 56°30. | nights, where, if cxisting, it must have been seen ; and the Warmost day was the 7th, its mean temperature being 77°68.
Ureatest intensity of the sun’s rays, 1269, on the 26th day. remaining nights were cloudy. Coldest day was the 12th, “ 59°60.
Mean of humidity for the month, *675. QOzone was in moderate proportion. Mean of humidity for the month, *608. . .
Rain fell on 13 days during 73 hours 15 minutes, amounting to| Two thunderstorms occurred. Distant thunderstorm heard Rain fell on12 days dnring 69 hours 10 minutes, amounting
373 inches, . once, and_distant lightning scen also once. A Solar Halo was to 609 inches. Hail fell on 1 day.
The most prevalent wind was the W, 8. W, scen on the 1stday. Lunar Corona on 2 nights. A Meteor is he most prevalent wind was tho N.E
The least prevalent wind was the E. alleged to have been seen on the cvening of the 12th. The least ™ * were the S., S.S.E.,, and N.N.W, 3
N.B. The rain and snow guages are noted cach morning at 10 a, m, N.B. The rain and snow guages are noted each morning at 10 2. m,




