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ON THE

SCOPE AND TENDENCY OF BOTANICAL STUDY.

An Inaugural Address delivered before the Liverpool Royal Infirmary
School of Medicine, May 3rd, 18358.

GENTLEMEN,

Tae Lecturer on Botany in our Schools of Medicine
labours under a disadvantage which some may wish to ignore,
but which I think should be fearlessly stated, as the best means
to insure its removal, or at least its diminution. It is, that
Botany, as a general rule, is nof a popular study with medical
students. The broad fact is one which no one will dispute,
and for which, I am ready to admit, there exist some appa-
rently reasonable grounds; but while I consider it right that
these should be stated at the outset, I shall also adduce certain
considerations which appeal to the good sense of the student,
and will place the matter before him in such a light, that I trust
he will see reason to suspend his judgment upon the utility of
the study of Botany, and not fellow in the train of the many,
who, without giving the subject an independent thought, allow
a prejudice to take possession of their minds, and to deprive
them of the advantages derivable from the study in question.

The curriculum through which it is necessary that the
student of medicine should pass before he can be considered as
possessing a knowledge of disease and a due acquaintance with
the art of healing, embraces numerous subjects which either
directly or collaterally bear upon these two practical ends of
his profession.  Anatomy, Physiology, Pathology, Chemistry,
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and Botany are among those subjects, through an acquaintance
with which he arrives at that facility in rapid and accurate
diagnosis—that aptitude for duly balancing the importance of
subtle influences and suggestive changes which assists the
formation of a correct prognosis—that quick perception of the
indications afforded for appropriate remedies—and that familiar
acquaintance with the nature of those remedies, which are the
essential elements of success in medical practice. But each of
these subjects involves a certain amount of mental labour, and
the whole, if properly attended to, presents no inconsiderable
task. The student, therefore, not fully cognisant of the ten-
dency and result of these studies, usually endeavours to relieve
his mind as much as possible from either of the subjeets which
he conceives to have least practical bearing upon his profession
—and he seldom fails to include Bofany in that category.
Another reason of the disfavour with which this science is
regarded is to be found in the complexity of its glossology.
The cursory and wunscientific mind is too ready to regard
Botany as a mere useless enumeration of hard names; but
nothing can be more unjust than this prejudice. It is true that
Botany, like other natural sciences, is overlaid with a techno-
logy which has been increased to a somewhat cumbrous extent
by the carelessness and vanity of authors. While, however, we
must admit that a revisal of terms used in the science would be
very acceptable, were it possible to be carried out, we must
bear in mind that by far the greater number of these technical
expressions are both necessary and useful. Organisms which
are so various and so complex as plants necessitate a nomen-
clature which shall be sufficiently exact to diseriminate safely
and easily between not only generic and specific differences,
but also between the more nice distinctions of cultivated and
hybridal varieties to which they are so peculiarly susceptible.
The value of a nomenclature which accomplishes this should
be at once recognised, and although it may cost an effort at first
to master the principal terms, the student may feel assured that
his labour is well bestowed, and will bring him ample return
in the facility which it affords for the comprehension of the
science, as well as in the mental training which it involves.
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The ingenuity and completeness of botanical termi_:mlogy %ms
been referred to as a pattern for imitation, and as illustrating
the precision with which technical terms may be framed_ to suit
the endless varieties of form and structure with which the
botanist has to deal, and to picture to the mental eye a vivid
and aceurate image of an absent plant. By the commencing
student, however, it is liable to be misunderstood, its value
misinterpreted, and its difficulty over-rated ; and although it is
open to the objection just referred to, it would be folly to under-
value so useful and important an auxiliary.

It is too much the fashion to look upon Botany as an
amusing, but barren accomplishment, to be pursued when
nothing more serious claims the attention. But while on the
one hand it must not be considered as a mere enumeration of
hard names, so also it does not consist in a mere colleetion of
dried plants. The day when the greatest collector was regarded
as the greatest naturalist is happily past. True 1t 1s that
collections have their use, and an important one it is when
they are properly applied; but the mere collector cannot
now pass muster as a botanist. The real botanist has a wider
and more extended aim; for though it is possible that more
serious subjects may in their proper season claim attention, it
must nevertheless not be forgotten how comprehensive a science
is his—how intimately it bears upon the phenomena of life—
how universal are the objects whose study it embraces—how
important a 7éle they perform in the economy of nature—how
vital a necessity they are to man, no less than to the lowest
animal.

But of those studies which I have alluded to as constituting
medical education, none can be dispensed with without
involving a defect in the groundwork, and a corresponding
weakness in the superstructure. The very fact that a course
of Botany is included in the requirements of the examining
Boards should be sufficient to convince the thinking student
that there may be a value discoverable in such a course and in
the instruction which it either conveys or induces, which he,
on the very threshold of his studies, is scarcely in a position to
appreciate, and which he should be ready to accept on trust
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from those whom superior age and experience constitute the
natural and proper, as well as official, guides of his course of
study.

The advantages derived by the medical student from the
study of Botany are of two kinds—immediate and implied. In
order to set the former in their proper light, we will glance at
the true scientific position occupied by Botany in the medical
curriculum, Disease, and its relief or cure, are the two promi-
nent points to which, through all his studies, the attention of
the student is mainly directed. Before he can duly understand
morbid action or pathological relations, he must have a clear
perception of healthy action or physiological relations; and
before he can comprehend the sufficient and normal performance
of functions, he must possess a minute and accurate acquaint-
ance with structure. Amnatomy, therefore, is the groundwork
of that first great practical part of medicine which consists in
the perception of the nature of disturbed function, and the
knowledge of the true cause and seat of diseased action. DBut
he would be but a useless practitioner who, though ever so well
skilled in diagnosis, should be unacquainted with the means of
alleviating suffering by the application of remedies, or of curing
disease by the administration of drugs. So that a knowledge
of therapeutic agents is an essential qualification for the duly
educated medical man. Now these therapeutic agents are, for
the most part, of two distinet kinds, derived from two kingdoms
of Nature—the inorganie, or mineral, and that subdivision of
the organic kingdom which includes vegetables. A due
acquaintance with mineral remedies involves the study of
Chemistry—a study which is never afforded grudgingly, but,
on the contrary, is always regarded as a necessary, useful, and
practical branch of medical learning. Of therapeutic agents,
however, while about one-fourth only are derived from the
inorganic world, the remaining three-fourths are obtained from
members of the vegetable kingdom; and no one will be so
hardy as to affirm that they include the least important
remedies. On this ground, therefore, it does not appear why
the science which especially treats of this large and valuable
class of materia medica should be regarded with contempt.
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It is quite true that Chemistry has important physiological
bearings which are more apparent or more practical than those
of scientific Botany, as well as a general application to both
classes of the materia medica, inasmuch as the organic branch
of it, which has received such extensive additions of late years,
gives us some information, and I trust will give yet more, rela-
tive as well to the modus operandi of medicines upon the
system, as to the combination of mineral and vegetable sub-
stances for the formation of new and more subtle eompounds.
But the fact that Chemistry has a wider application does not
appear to afford any reason why that science should be neglected
by the student of medicine, which, in the words of Professor
Lindley, * teaches the physician how to discover in every region
the medicines that are best adapted for the maladies prevalent
in it, and which furnishes him with a certain clue to the know-
ledge of the tribes in which particular properties are, or are not
to be found.”

It is only by means of a scientific acquaintance with Botany
that our knowledge of medicinal plants can be increased and
perfected. None but those whose intimate acquaintance with
vegetable physiology enables them to trace out affinities and to
understand the true position of newly discovered plants in the
natural scale, can be expected to enlarge the usefulness of the
vegetable world by bringing to light health-bearing treasures
which have to this fime escaped observation. It has been
considered probable that the vast number of plants with which
we are at present acquainted comprises little more than one-
half of those which really exist, and we can scarcely imagine
that this unknown moiety does not contain plants whose pro-
perties are little, if any, inferior to those with which we are
already acquainted. Tt is possible that among them may be
found remedies of which we at present little dream ; and while
such extended acquaintance with the members of the vegetable
creation cannot fail, by bringing into prominence new affinities
and .analogies, gradually to perfect the natural system of classi-
ﬁc:f.tmn, s0, on the other hand, this very approximation to a
phllnsn]?hin.:al scheme of Botany will tend to diminish the
uncertainties of medical practice by enlarging our knowledge
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of specific remedies, and thus afford data which may assist in
rendering medicine a more exact science. The sources of many
valuable and well-known remedies which have long been used
and appreciated, are still unknown to us, and their products
reach us only in a commercial and crude state. It is the busi-
ness of the scientific botanist to clear up these doubts, and thus
assist in paving the way from empiricism to rational prineciples.

But besides these evident bearings of the science of Botany
upon the pursuits of the medical practitioner, there are others
which I have referred to under the term dmplied advantages,
which, although they are less evident on a cursory inspection,
exert no inconsiderable influence upon the professional cha-
racter. It would indeed be difficult to define the exact amount
of influence exercised by each one of the medical sciences upon
the great practical ends in question—for each assists the other,
and in the general and complete scheme the educational defi-
ciencies of one are supplied by corresponding excellencies in
another. One, specially deseriptive, appeals to the memory,
and is useful in exercising that important function ; another,
more particularly logical, addresses itself to the judgment; a
third to some other faculty of the mind : so that all in turn are
called into action, and none are permitted to lie dormant.

It cannot be doubted that the study of Nature has consider-
able effect in expanding the mind and sharpening the intellec-
tual powers. The infinite variety of organs and of forms—the
wonderful and beautiful adaptations which everywhere arrest
the attention in the study of living organisms—the extraordi-
nary exhibitions of contrivance and design which without fail
unfold themselves before the careful and candid inquirer, tend
materially to strengthen the mental tone and to elevate the
general character ; and for this reason it is well caleulated to
be made a branch of general liberal education. The minute
attention and the accurate examination and discrimination
which plants demand is an excellent training for the mind, and
singularly favourable to habits of observation. Such habits of
observation are peculiarly useful and valuable to the medical
practitioner, and assist him greatly in the formation of a correct
diagnosis. For as the botanist omits no organ, however incon-
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spicuous, no mark, however slight, in his Examinati_m.i of a
plant, with a view to trace its affinities, so the physician at
the bedside passes by no symptom, however obscure, no hint,
however vague, well knowing that a just opinion may result
from a combination of circumstances minute and unimportant
in themselves, or even from one little fact, for the elucidation
of which a keen and subtle search is necessary. Thus the
training which the botanist gives himself 1s not without its
direct bearing upon his professional capacity, as well as on his
perception of obseured truth in any other inquiry to which he
may direct the powers of his mind.

Again, the varied studies which medical men require, in
order to fit them for the practice of their profession, tend to
render them, as a class, the best-informed men in society—and
it is right that it should be so ; and while asserting this proud
position, 1t would be pity indeed if they should be found defi-
cient in a branch of scientific inquiry bearing so directly upon
their profession. The class of medical practitioners is that
class to whom, ew officio as it were, we are indebted for our
knowledge of anatomy and physiology, and of biological science
—they are the chief depositaries of the arcana of natural science
in general, and of the phenomena of life in the vegetable, no
less than in the animal kingdom. A few narrow-minded indi-
viduals may grudge them this wide range of knowledge, and
may wish to limit them to the strict and exclusive study of
professional subjects ; but such illiberal and short-sighted views
are, I trust, at the present time fast dying out. I may perhaps
be pardoned if, by way of carrying authoritative weight upon
this subject, I here use the words of the late eminent and
lamented Professor Edward Forbes, who, fifteen years ago, on
an occasion similar to the present, observed, “ A time was,
when an acquaintance with the purely practical parts of the
profession was all too many practitioners thought it necessary
to acquire. This degrading idea was favoured by the non-
professional public, and to gain a prominent position in litera-
ture or science was too often to close the gates of professional
success. But that time is either gone by, or is fast waning

away. That profession, the investigation of which involves
B
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some of tne deepest problems in “human philosophy, must
l::ecmf'.te n;.mre and more philosophical every day. Sound educa-
tion in literature and scientific instruction in his profession
are fast elevating the character of the medical student ; and in
the end, an unscientific practitioner will become as rare as a
medical sceptie.”*

B:l.l-t before quitting this part of my subject, which relates to
the inducements which this science holds out to the student of
medicine, T will allude to one which is too generally over-
looked. In every active profession it is advisable to have some
pursuit which shall act as a relief, or safety valve, if I may so
term 1t, to the pressure of every-day business. A mind which
has been harassed by professional routine reverts gladly, in its
moments of leisure, however scanty, to something which is at
once congenial and interesting—something which may be pur-
sued for its own sake—some recreation which, although itself
requiring thought and attention, is yet a change, and turns the
mental activity into another channel. The truly philosophic
mind is never idle, and although immediately professional calls
do not challenge him, he is not content to pass these intervals
in sloth and inactivity, but will find it agreeable—nay, neces-
sary—to have something to which to turn in these leisure
moments. And let no one imagine that such leisure moments
have no existence—only he who has endeavoured to reckon
them, and to turn them to account, is able to judge how
numerous and how valuable they are. Minutes make hours,
and hours days, and days months ; and if the first are neglected,
the last are lost ; and the student who conscientiously garners
his spare moments, and exchanges them for scientific informa-
tion, will find himself possessed of a rich harvest of knowledge,
which will be a never-failing source of enjoyment in the
pursuit, as well as a treasure accumulating for the future.
Many have lived a second life by the discriminating use of
intervals of leisure, and have surprised the world by their
acquaintance with subjects for the attainment of which therr
active business life has appeared to leave no space; but it is
by a jealous and methodical employment of such intervals that

# Prof. E. Forbes' Tnaugural Lecture at King's College, May, 1843,
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the wonder has been effected. Scientific Enﬁzlgnt{e is NOx
incompatible with the pursuit of an active Professwnf this
axiom is proved by the numerous examPles arn:,md us in our
own day, of men who have reached the highest pmfmcle of pro-
fessional eminence, and at the same time have acquired a scien-
tific reputation second to none. Such examples mus_t occur to
every one, drawn from all professions, and embracing every
department of literature and seience. :

Again, there is a contingeney to which medical men ave:
liable, and which should be early provided against. A time
may come—it may be soon, it may be late—when circumstancejs
may render it necessary to abandon the practice of their
profession. Fortune may smile, or may frown, illness may
incapacitate, or other circumstanees may combine to prevent a
further pursuit of its active duties. The incapacitated by sick-
ness or accident are thrown back upon their own internal
resources—the retired practitioner seeks rest from his labours,
and promises himself ease and enjoyment—how vainly ! if
nothing but strictly professional duties have occupied his life.
He is restless, unhappy, disappointed, soured by ennui, and
instances will not be wanting to the minds of all, in which he
has rushed back into the tide of an active professional career,
as the only means of escape from the burden of Aimself.

But there is an internal source of gratification and pleasure
arising from the study of Botany in common with the other
departments of Natural History—an intellectual enjoyment
which springs from a perception of beauties which unfold them-
selves at every step to the diligent inquirer in the field of
Nature, which especially adapts itself to all these cases, and
renders it peculiarly fitted to be followed out as an extra-pro-
fessional pursuit. No one can arrive at a well-grounded know-
ledge of those wonderful modifications of organs to meet an
infinite variety of conditions—at the exquisite balance which is
maintained either in the vegetable world itself, or in its rela-
tions to the inorganic world on the one hand, and to the
animal creation on the other,—no one can contemplate their
vital actions, their physiological conditions, without feeling a
deep sentiment of wonder, and a degree of faseination in the
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I shall now turn from that part of my subject, not, however,
because those aspects have been by any means exhausted, or
because I have said all that cowld be said in favour of Botany
when regarded from that point of view, but because 1 shuul_d il
befit my office if I did not call your attention to other cunszdfar-
ations. The science of Botany has bearings far more extensive
and far more important than the merely medical, whether we
regard the vegetable kingdom as a whole, in its vital relations
to the entire animal creation, and to Man in particular, or
whether we view the simple cell which is at the foundation of
every organised body, and by its aid as a stepping stone arrive
inductively at broad views of vegetable, animal, and human
physiology. The great domain of Nature may be conveniently
divided into three kingdoms—the animal, the vegetable, and
the mineral ; and Botany in its widest and most comprehensive
sense may be considered as embracing every kind of inquiry
which can be made into all the varied phenomena of that king-
dom which occupies the important and interesting intermediate
position between the other two. Not only does it busy itself
with the description of the infinite variety in the forms of
vegetable organs, modified as they are by every condition of
soil and climate, but the relative importance of each organ, its
functions, and 1ts uses to the well-being of the entire organism
must be considered. These lead to that appreciation of natural
affinities which is essential to the formation of a philosophical
arrangement of the individuals composing the whole kingdom,
both for purposes of reference and for the elucidation of
botanical principles; while the study of the distribution of
plants over the surface of the globe throws light upon the
mutual relations existing between climate and vegetation ; and
the restoration of the plants of past and distant epochs assists
in the comprehension of the affinities between those existing in
our own day. I shall therefore touch upon each of these
branches of Botanical Science—viz., Organography, Physio-
logy, Taxonomy, Geography, and Palwontology, and endeavour
to point out the scope and relations of each.

The great uses of a study which is in itself an accumulation
of 1solated facts, do not consist merely in such accumulation,
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but that is,in fact, themeans tothe attainment of some hi cherand

more important end, which can only be arrived at by some such

tedious and laborious process. This end is Generalisation, or

the deduction of broad principles from a comparison of results

—a mnatural synthesis, by which Laws, as we call them, are

discovered—which are, in fact, general expressions of the limits

within which Creative Power thought fit to act. For the

discovery of such general principles a high order of genius is

necessary, in addition to an extensive and accurate acquaint-

ance with facts, so that usually the observations of thousands

furnish material for the generalisation of one. Vegetable

Organography may be therefore regarded as the alphabet of the '
science, which it is necessary to master before broad principles
can be even understood and appreciated, much less discovered.
It is to Botany what Anatomy is to medicine—the groundwork
upon which all safe inquiry is to be conducted. The vast
accumulation of facts in Vegetable Organography has resulted
in the discovery of that important generalisation which is
usnally designated as the Law of Morphology—a law which,
although it leads to views which on a superficial mspection l
appear strained and unphilosophical, is nevertheless a truth
whose fundamental simplicity and harmonious expression
render it well worthy of attentive study and dispassionate
examination—a law which reduces variety to unity, and ex-
pands uniformity into infinite complexity—the key, by means
of which every variation of form, however remarkable—every
deviation from type, however wide—every abnormality, how-
ever apparently capricious, may be referred to a common and
well known elementary standard, by contrast with which its
deviation may be measured and its abnormality explained.
This great fact, the simplicity of which is proportionate to its
importance, did not escape the discernment of the great |
Swedish Botanist, and Linnwus first gave, in his Prolepsis .l
Plantarum,* indications that he regarded the leaf as the type
of all the other parts. But he had obtained but glimpses .uf
this great generalisation, and it remained for a poet to foster it,
and for one of the greatest of modern botanists to adopt it,

# Amenitates Academice. Vol. VI, p. 324, i

__.;i
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before it was generally recognised. Goethe’st doctrine was
tinged with the transcendentalism of his nation, and was, in
fact, the poem of Morphology ; De Candollef dressed it in sober
prose, divested it of its fantastic garb, and exhibited it in its
simple grandeur, and it was forthwith accepted. Not, how-
ever, without opposition, as everything great is opposed ; but
magna est veritas, and no truth in Botany is now more firmly
established than the doetrine of Morphology. Indeed so
evident is its application that it is probable that only a miscon-
ception, arising from an unhappy choice of the term mefamor-
phosis, stood in the way of its being at once embraced. The
floral whorls are nof metamorphosed leaves—they are physio-
logically totally different from leaves—they never were, at any
period, leaves—and they cannot, therefore, be said to be meta-
morphosed leaves; but they are all formed upon the pattern
and type of the leaf—they are, in other words, homologous
with leaves ; and if their special function be lost, they tend to
a closer resemblance to their original type. Another term,
no less unfortunate, is Adortion. There is no such thing as
abortion in Nature, and what is thoughtlessly so designated
is in reality the very opposite. Modification or adaptation is
the proper term, for while abortion consists in a failure to
arrive at the degree of perfection aimed at, Modification, which
is what we everywhere meet with, is a special Adaptation,
made by express design, to meet particular cases.

When this great principle of Homology is once accepted,
what a view does it afford us of the Unity of the vegetable
kingdom, since all the diverse and fantastic forms which give
a feature to the vegetation of the globe are referable to one
common standard. The complex ovaries, the delicate stamens,
the gorgeous blossoms of the Magnolia and of the Rose, the
insectiform flowers of the Orchidew, the papilionaceous Legu-
minose, the feathery pappus of the Compositee, and the helmet-
]i_ke sepals of the Aconite—all these, no less than the capacious
pltcheral of Nepenthes and Sarracenia, the spreading fans of
the Talipot and the Sabal, the phyllodia of the Acacias, and

T Versuch die Metamorphose der Pflanzen zu Erkliren, G
( » Gotha, 1790,
t Organographie Vegetale, Paris, 1827. Wik
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struck by certain constant qualities which they ezlfhihit, ralnda
which place their harmonious relations in a clearer light. !he
qualities to which T particularly refer arve those of numerical
relation, spiral form, and harmonious colouring. The constancy
of particular mumbers in particular classes of plants—the
arrangement of fives in Dicotyledons, of threes in Monocoty-
ledons, and of fours in Acotyledonous plants—is a circumstance
which cannot be regarded as accidental. But numerical agree-
ments are best illustrated in connection with spiral form, inas-
much as it has been shown that the fractions which represent
the divergence of nodes in the ordinary forms of spiral develop-
ment have a mutual relation, not single only, but threefold.
These considerations are worthy of profound attention, and the
universality of these numerical relations in the appendages of
the plant, taken in conneetion with what has just been said
concerning the unity of plan in the whole tree, renders it pro-
bable that some such numerical harmonies are at the founda-
tion of those beauties of form which plants universally exhibit,
and which are universally appreciated, and that a certain
mathematieal relation, in fact, exists throughout the whole
vegetable kingdom, which, although its laws cannot be imme-
diately studied, yet unerringly influences our sentiments of
admiration, in the same manner that Mr. Hay has demon-
strated the application of mathematical principles to be the
basis of the ideal beauty in the human figure.

The law of spiral development is itself sufficiently remark-
able to make such a generalisation probable. Its universality
does not appear to me to be dwelt upon as its importance
deserves.* The existence of a spiral impulse, if I may so
designate it, is visible in the monarech of the forest, no less than
in the simple cell. Aged trunks exhibit a spiral twist in their
gnarled bark, and the same may be observed in old branches ;
scandent plants twine spirally round their supports ; the law of
alternation, (which is the expression of the spiral impulse,)

* T am aware that a considerable authority, Dr. J. M. 8chleiden, is disposed to attach
very little weight either to the spiral development or the numerical relations of parts
in a plant. Buch _circumstances, which cavnot be reduced to rigid scientific rules,
are apt to strike rllffqren[:l{ constituted minds in a very different manner. The Jena
Professor, however, it will be remembered, is sufficiently tenacious of a theory which
he has onee adopted, although it may want the support of analogy.

[
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conceived to be in danger of falling into it to any gl_'eat extent
as heretofore, still there are aspects of Nature 1:*-'131'311 CHEERE
attention, and whose relations are not apparent w::thuut special
study. A rising doubt concerning any special adjustment not
at once obvious should be sufficient to set the ]_]hﬂﬂﬁl'..]phlf:ﬂ—l
mind musing, with the persuasion that patient investigation
will unfold relations and harmonies whose effects are visible to
all, while their rationale is only disclosed to the candid
inquirer. Thus it is with regard to the colours of ﬁm:;rers.
The general aspect of the vegetable ereation is pru?erbm.ll}r
pleasing, but still persons of high taste and conversant with
the principles of wsthetics, have thrown out doubts whether
there be in them any relation between form and colour. Dr.
Dickie, of Belfast, has, however, lately pointed out as the
result of widely extended observations, that such a relation
does exist, both as regards the uniform colouring of regular
flowers and the special distribution of colour in irregular
corollas ; and further, that a distinct and easily recognisable
complementary harmony characterises the tints of flowers in
general. The general conclusion which he derives from his
observations is expressed as follows :—“That simplicity of
figure corresponds with simpler contrast of colour in the mono-
cotyledons, while greater complexity of colour and greater com-
plexity of structure are in direct relation in dicotyledons.””*
But it is in fact this very perfection and balance of adjustment
which renders us blind to it. Had the laws of harmony been
violated in the eolouring of flowers, the intuitive taste would
have been offended, and the discord at once detected; but
but where no discord exists, no jarring is perceived. The laws
of the Beautiful are not agreed upon, but the educated eye, no
less than the educated ear, assents to harmony however pro-
duced ; and since it can be shown that the colours not only of
the flower, strictly so called, but of the other chromatic parts

of the plant, are complementary, so also they cannot be other-
wise than harmonious.

*_'l'}'pic‘all Forms and Special Ends in Creation, by Profs, McCosh and Dickie,
p- 158. Edin, 1857. In order to arrive at these results of Dr. Dickie’s ohserw
vations, I was led to procure this excellent work, and was gratified to remark how
I had unknowingly regarded some of the subjects referred to in the present lecture
from the same point of view as the learned authors.
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It the study of the structure of vegetable organs be of so
mteresting a nature, from its unfoldng relations the most un-
looked for, and adaptations the most exquisite, a consideration
of the plant in action and in full performance of its physiolo-
gical functions is no less important, as illustrating the remark-
able position occupied by vegetables in the organic scale, and
the entire dependence upon them of animals, not only for
subsistence, but also for the very air they breathe. The plant
stands between the herbivorous animal and the inorganic
elements which compose the crust of the earth, and by a vital
or chemico-vital power entirely peculiar to itself, converts the
latter into a pabulum adapted to the former. No animal can
exist unless it receives as food matter in a certain state of com-
bination, which we designate organised ; and the plant, with
which such a necessity does not exist, is constantly preparing
for the animal vast stores of nutriment by taking up the simple
elements of which the earth’s crust is composed, and combining
them into ternary and quarternary compounds of the most
complex description. The vegetable world is a vast laboratory,
in which inorganic matter is taken up, elaborated, and fixed,
no longer dead, mineral, and innutritious, but part of a living
tissue, performing vital actions so long as the organism exists,
and affording a pabulum fitted for animals, by means of which
the highest functions of the perceptive creature may be ade-
quately performed. Viewed in this aspect, the vegetable creation
receives an importance inferior to no department of Nature.
A plant may be regarded on the one hand as a living organism
whose whole existence is one round of antagonism to animal
life : whatever is essential to the well-being and functions of
an animal, we may be almost certain to be opposed to,the
requirements of a plant—those elements which are fatal to the
one, are the very essence of existence to the other. But, on
the other hand, this very antagonism is made to subserve to
the most perfectly balanced harmony between the two, and
to result in their mutual and inseparable advantage. They are
therefore rather to be regarded as dual powers, mutually
assisting one another, than as antagonistic ; the one totally and
entirely dependent upon the other—a disturbance in the balance
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of the functions of the one inevitably reacting, and causing a
failure in the powers of the other. But while their mutual
dependence is thus illustrated, the subserviency of Ilila.ntﬂ: to
the higher functions of animal life becomes apparent, since 1t 1s
they who originate organic matter, and who reorganise the
elements loosened from their combination by the decay of animal
bodies. A careful study of Vegetable Physiology, especially
when added to the examination of the lower forms of Animal
life, is therefore the best school in which to learn the true
relations of living organisms, and the means by which we may
hope to attain a deeper insight into the nature of vital force.
It is in vegetables that this vital power first makes its appear-
ance, and it is through them that it is communicated to earthy
materials. A consideration of the textures of plants, taken in
this relation, cannot fail to surprise the inquirer from the
apparent simplicity of the organisation which performs these
important changes—changes which the chemist in his labora-
tory, aided by all the appliances of art, and the accumulated
knowledge and experience of the thousands of years which
have elapsed since the birth of that ancient science, with few
exceptions, vainly at-tempté. to imitate. The mature of this
simplicity cannot be better expressed than it is in the opening
passage of Lindley’s “ Vegetable Kingdom :” — ¢ Organic
vesicles usually extending into tubes of various kinds exclu-
sively constitute vegetation, but the simplicity of nature is
attended by very complex details of arrangement, as is shown
mn trees, whose framework 1s knit together by countless myriads
of such vesicles and tubes, entangled with an astonishing intri-
cacy of sumple arrangement” Vesicles and tubes are indeed
the apparatus by which the organic alchemy is effected, but the
essential organ which performs the wonder may be regarded as
the simple cell, consisting of a membrane inclosing a minute
quantity of a certain plastiec substance. To this protoplasm the
Paemhrane probably plays only a subordinate part, its chief
mmportance being, according to Mr. Thwaites, “to locate,
protect,’or isolate the matter it contains,” Here, then, we
hmie arrived at the simplest expression of organising power
which our senses have yet sufficed to reach ; and it is by a
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careful study of the contents of the vegetable cell that any
advance is to be made in the comprehension of the phenomena
of life.

Much has been learnt from such an attentive examination,
and much light has been thrown upon the physiology of the
more complex organs of the higher animals by a consideration
of vital phenomena as exhibited by the most remote divisions
of the animal and vegetable kingdoms. The more we can
simplify these phenomena, the more we can reduce the com-
plexity of the organs exhibiting them, the more probability is
there of our arriving at the laws which govern them and the
modes in which they act. The earliest possible life, then—
that exhibited by the lowest dawning forms, becomes the most
valuable to this end, and we find in the independent cells of
Protococeus and Torula, organs in which the utmost degree of
simplicity is attained compatible with the performance of vital
functions.  Still the complex operations of these functions
baffles us; nutrition is carried on, the cell as an individual
lives and dies, but not before it has provided for a successor ;
and reproduction is no less perfect after its kind in the simple
cell than in the more complex organs of higher organisms.
Two cells may be undistinguishable from one another by the
highest powers of the microscope, or by the nicest chemical
tests, and yet possess functions essentially distinet; which
distinction could not, in the nature of things, exist without a
difference of constitution. There are, therefore, existing
differences in apparently similar cells, which imply forces
whose nature or whose minuteness we cannot appreciate ; but
this does mot necessitate the existence of forces altogether
unknown to us. The effects of light, heat, electricity, and
chemical combination are to a certain extent known, but is
their nature appreciated, and are their mutual relations fully
understood ?  Light and heat we know to have most important
influences upon vegetation, but we cannot yet measure their
value and extent; chemical differences are obvious in the
mass, may they not exert important influence upon the com-
ponent parts ? while electrical currents can only be '111fened or
conjectured from the presence of regulax crystals in the cell ;
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but where there is chemical combination, must there not also
be electrical action? and the regular movements so frﬁquﬁﬂﬂ.!r’
observed within cells would seem to point to this as thewr
determining cause. Such papers as that of Mr. Thwaites on
Cell Formation,* and the speculations of Dr. Carpenter on the
mutual relations of vital and physical forcest awaken deep
reflections, and almost inspire a hope that ghmpses at least
towards the comprehension of vital phenomena are not so far
beyond the reach of human analysis as might at first sight be
supposed.

The application of Vegetable Anatomy and Physiology to
the Classification of plants is a subject of high interest and
importance. The necessity of some such classification is appa-
rent when the vast mass of materials is considered, both for the
purpose of rendering available the discoveries already made,
and also for the comprehension of the relations of constantly
increasing novelties. A careful study of natural affinities 1s
necessary to this end, undoubtedly useful as it is, and which,
in a restricted sense, may be considered one of the chief aims
of botanical investigation. Although, however, it should not
be regarded as the grand and ultimate aim, the labours of sys-
tematic botanists ave not to be despised. They to whom we
are most indebted for a successful generalisation in this depart-
ment, and who have been most happy in the arrangement of
the vegetable kingdom in a mnatural and truthful manner, have
been Botanists who possessed the widest acquaintance with the
deseriptive and physiological parts of the science; for without
these, approximations cannot be arrived at, and nothing but
fallacious and perishable results can be obtained. The steps
by which botanists have attained the present degree of perfec-
tion are interesting and instructive, and while they show that
the path is open before us to a correct system, they also
indicate that perfection in this department cannot be arrived
at, until we can take cognizance of a vast number of plants
which, “born to blush unseen,” have hitherto eluded the
energefic researches of the exploring traveller.

* Aon. Nat. Hist., Vol. XVIII.
¢ Phil. Trans., 1850.
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To the ancients little arrangement was known beyond the
simple one into trees, shrubs, and herbs, and this probably
amply sufficed for the requirements of their limited knowledge
of vegetables, which does not appear to have embraced more
than five or six hundred plants. But in modern times the
rapid increase of our acquaintance with newly discovered mate-
rials has given rise to systems ever changing, though not
always new. The old herbalists of the sixteenth century, who
studied plants solely as the depositaries of elixirs, decoctions,
and electuaries, which were supposed to soothe all mental as
well as bodily ailments, adopted divisions no less artificial, and
their botanical descriptions, which contained as much of fable
as of truth, referred to plants as esculent or medicinal, bulbous
or grassy. It was Conrad Gesner, and soon after him Andreas
Cwesalpinus, who first conceived the idea of taking some impor-
tant organ as a basis for classification ; and they selected the
fructification. The work of the latter, published in 1583,
describes 1,520 plants, which were all that were then known.
A century later, Rivinus and Tournefort classified nearly 8,000
species of plants, founding their classes upon the corolla, and
their orders upon the fruit. To this there was the manifest
objection, that inasmuch as flower and fruit are seldom seen
together, it was necessary to wait a month after discovering the
class before the order could be ascertained. In the History of
Classification, our illustrious eountryman, John Ray, holds an
honourable position ; about the close of the seventeenth cen-
tury, and simultaneously with the system of Tournefort,
appeared his Historia Plantarum—a work still in use as a book
of reference, wherein are described on principles which near a
century later formed the foundation of the system of Jussieu,
8,625 plants, the limits of botanical knowledge in that day.
Thirty years later, about 10,000 plants being known, the great
Linneeus promulgated his admirable artificial method, which,
with all its defeets, (and well its author knew them,) has done
vast service to botanical science, and remains a monument of
his acumen and originality. The Linnwan system has been
ungenerously decried by many who have failed to perceive its
influence on the more natural and perfect methods of Jussieu

e ————— e —————
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and De Candolle ; but it should never be forgotten, in the first
place, that the re-modeller of Natural History was well aware
of the true principles upon which a natural classification would
ultimately be founded, and in the second place, that the
artificial system has materially assisted the introduction of the
method of Jussieu, by its value as an index, by means of which
temporary order and arrangement became a matter of the most
perfect and complete facility, and thus accomplished the first
great and difficult stride to higher things.

Simply, therefore, as a system for reference, the Linnzan
method admirably answers the conditions proposed ; but for a
comprehensive and philosophical view of the vegetable king-
dom, natural affinities must be elueidated, and the prineiple of
unity discovered and illustrated. In order to place the diffi-
culties of a natural classification in their proper light, let us
suppose that 200,000 cards are each marked with a secret but
complex sign in such a way that the whole number forms a
series, Let us next imagine that the whole series be shaken
mto a vast heap, and mingled together in wild confusion ; and
further, that 192,000 of them be then abstracted at random,
and concealed from view. Ifa person were now requested to
examine the remaining 8,000 for the purpose of discovering the
clue to that secret series with which the whole are marked,
what difficulty would he find in the attempt ; he would indeed
scarcely be in a position to make an approximation to the
truth, and unless possessed of extraordinary sagacity, would
give up the attempt in despair. Such was the position of
Botanical Science in Ray’s time, when our excellent and pious
counfryman succeeded, in spite of these drawbacks, in reaching
such an approximation. Let us now suppose that two or three
more thousands of the concealed series are brought to light,
thus increasing the number at command. The facilities for
fu'riving at correct ideas of the whole are proportionately
mcreased, but other difficulties at the same time arise. The
number under examination is so considerable, that although it
bears but a small proportion to the whole, yet, in the absence
of the proper clue, it becomes unwieldy, and without some

artificial and temporary method of arrangement the ngquirer
D
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the authority of Robert Brown* to establish it in this country.

The objectors to the natural system—and thFre yetemain
some, on the ground of its incompleteness and imperfection—
must bear in mind that of the 200,000 which I have supposed
to constitute the entire series, only about 100,000 are yet
known and described, and of these many but imperfectly, alnd
therefore uselessly in a practical point of view.f The remain-
der lie scattered abroad in the rich but unexplored regions of
America, Africa, India, China, and Australia, as well as
entombed in the bowels of the earth—from the Lepidodendron
of the lower old red sandstone to the Protolarix of the upper
tertiary. All these must be compared and understood before a
perfection of system can be reached, and the absolute unity of
the whole plan fully demonstrated.

The limits of a lecture will not permit of more than an
allusion to the two remaining branches of botanical inquiry—
viz., the geographical distribution of plants and the geology of
Botany. These two subjects bear intimately upon one another,
and it will be convenient to refer to them in the same connec-
tion. The first thing which strikes the student of botanical
geography is the universality of the vegetable creation. While
the tropical heat of the globe is most productive of the rank
and luxurious vegetation so picturesquely described in the
works of Humboldt and Waterton—unless, indeed, as in the
African deserts, totally unaccompanied by moisture—there is
scarcely any spot of land in the frigid polar regions where some
member of the kingdom does not exist. It may be only a
humble moss, or a crustaceous lichen, whose tough, coriaceous
epidermal covering resists the utmost degree of cold, and with
no soil except that which it makes for itself on the adamantine
surface of the bare granite rock, holds its ground, and proclaims
the plastic hand of Nature, where all else is rude, primitive,
and chaotic. Nay, according to Humboldt,} the simple living
cells of Discerea (Protococcus) Nivalis ¢ existin the polar snow
as well as in that of high mountains.” Between these two

_* While these sheets were in the press, this venerable philosopher, * Botanicorum
facile Hmcr:ps," has passed away from the scene of his unwearied labours,

T Meyen's Geography of plants, p. 4., Ray, Soc,

{ Cosmos, Vol. 1., p. 8563. Bohn's Edition.
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botanical geography. How is it that among thf:.se remains we
find structures in high temperate latitudes which in.our own day
are only developed under the influence of a tropical sun? In
considering this question we must bear in mind the general nature
of those remains. In the beds of coal which exercise such a vast
influence upon modern civilisation, and which extend up to a high
degree of latitude, “the flora,” says Lyell, cunmsl;ed' almost
exclusively of large vascular cryptogamic P]ElntS,"—;Equ.lEEtECEEB
upwards of ten feet high, and from five to six feet in dlan{etEr;
tree-ferns, forty to fifty feet high, and arborescent Lycopodiacez
from sixty to seventy feet high. This is a scale of vegetation not
reached in equinoctial temperatures now, and presupposes an
amount of heat and humidity in former ages of the world which
we can hardly appreciate in the present day. Such degrees of
heat, however, are reconcileable with other phanomena, and the
vast impregnation of the humid atmosphere with carbonic acid is
indicated by the prevalence of limestones at a contemporary
period.* If, however, these giant forms of cryptogamic vegeta-
tion grew upon the spots where they are entombed, we cannot
imagine them to have had an amount of light such as in lower
latitudes accompanies intense heat, inasmuch as light being
derived solely from the sun, must in the most favourable circum-
stances vary with latitude ; whereas the heat of the earth was
something inherent in itself, or at all events would vary with the
disposition of the land. It becomes probable then that the rank
luxuriance of the vegetation in the carboniferous era was due to
the peculiar physical conditions of the earth at that period, when
the waters under the heaven were gathered together into one place,
and the dry land first appeared ; but before the lights in the fir-
mament of the heaven had so penetrated through the dense and
humid atmosphere of waters which were above the firmament as to
divide the light from the darkness, and to be for signs and for
scasons, and for days and for years.t In such a period of the
earth’s physical history the lately formed dry land would have
been subject to constant volcanic paroxysms, which might be sup-
posed to have been accompanied by the disengagement of carbonic
acid in_quantities which would be fatal to animal life, but which

= e B e
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* Lyell, Prine., Vol. I1L., p. 801,
1 Gen. i., 9, 14, 15.
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would result in a degree of luxuriance of vegetation such as now,
on a smaller scale, is illustrated in the remarkable voleanic dis-
trict of Auvergne.

Dr. Carpenter, in a paper before referred to, suggests that
““in making use of the stores of coal which have been prepared for
his wants by the luxuriant flora of past ages, man is not only
restoring to the atmosphere the carbonic acid, the water, and the
ammonia which it must have contained in the carboniferous period,
but is artificially reproducing the light and heat which were then
expended in the operations of vegetable growth.” Nothing,
indeed, is lost in the economy of Nature—materials the most
fteeting and impalpable once generated, we cannot conceive to be
annihilated. Changed they may be by new combinations, fixed
into solidity, set free and restored by decomposition into their
primitive tenuity and subtlety—but lost, never. Dr. Carpenter
further observes, ¢ that the relative proportion of the light and
heat thus restored should be the same as that which they
originally bore to each other is by no means necessary; since
each (according to Professor Grove’s views) is convertible into the
other ;” but without thus having recourse to any operations which
may complicate these views, it will readily appear, from the view
of the case just now propounded, that the amount of /zg/f which
these carboniferous floras received bore but a small proportion to
the /et to the action of which their production was due.

If, however, it should really be the fact that the gas-illumina-
tion of our streets and our dwellings, our domestic fireside, our
vast manufactures, our appliances for the production of force, by
which time is reduced, space abridged, and labour economised—
if all these should be but the fruition of the accumulated physical
forces and agents, as well as changes and combinations, which
have occupied the vast interval during which the earth was pre-
paring—no less than the stores of solid material in the shape of
iron, of metals, of stone, on which these impalpable and imma-
terial forces were destined to act when the human era arrived—to
what wonder-inspiring thought does it not lead us! And what a
lofty idea does it afford us of the power, the knowledge, and the
benevolence of the Creative Intelligence, who could with a com-
prehensive glance through the dim vista of Time, even before the
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foundations of the earth were laid, foresee the mutations, the
instabilities, and changes—the decay, death, and extinction, which
should reign for ages unchecked, and should so order and arrange
them all, that the result should be, not chaos and confusion, which
to a finite mind would appear inevitable, but harmony and unity,
adaptation and subserviency to the abundant and ever increasing
requirements of rational man. Man, indeed, is the last actor
upon the cosmical scene—a being endowed on the one hand with
instincts of such an order as teach him to reap the advantages of
these ages of preparation, and on the other with Intelligence which
inspires him with the desire to aim at the discovery of the modes
by which these wonders have been achieved. Worthy indeed are .
such inquiries of the loftiest intellects, and to such may be applied
the words of one who was himself a divinely-taught Naturalist, and
the wisest of mankind—

“IT I8 THE GLORY OF GOD TO CONCEAL A THING;
“BUT THE HONOUR OF KINGS I8 TO SEARCH OUT A MATTER.

Proverbs xxv., 2.

THE END.

W. FEARNALL AXKD 0., PRINTERS, CHURCH LANE, LIVERPOOL
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PREFACE.

Tue Greenwich Natural History Club was established in April,
1852, as a Society of Field Naturalists. Although it has held
meetings regularly since its institution, at which many excellent
Papers have been read, the smallness of the subscription has hitherto
precluded the possibility of accomplishing much in the way of pub-
lishing its T'ransactions.

In the spring of 1857, it was resolved that information should be
collected relating to the Natural History of a certain district round
Blackheath, and a Committee was appointed for the purpose of
carrying out that Resolution so far as regarded Zoology.

The limits of the district were defined as follows:—By a line
commencing at the point of junction of the Rivers Thames and
Ravensbourne, following the course of the latter to its source on
Keston Common; thence in a straight line to the source of the
River Cray, near Orpington; from thence along the course of the
Cray to its junction with the River Darent; along the course of the
Darent to its junction with the Thames; and finally up the Thames,
to the starting-point at its junction with the Ravensbourne.

The writer was elected Chairman of the Zoological Committee,
and at the request of the other members he prepared the following
Report and Catalogue, which was approved by the Committee, and
presented to the Club at its meeting at Greenwich, January 9th,
1858. It includes the Vertebrate division as far as at present
ascertained ; and inasmuch as no animal has been admitted into the
list without express authority, it will be readily understood that
others may yet be added, as the fruit of more extended observation.
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REPORT ON THE VERTEBRATA.

I~ pursuance of the resolution unanimously agreed upon at the meet-
ing of the Society on April 4th, 1857, a Zoological Committee was
nominated for the purpose of collecting information upoen subjects
connected with the Fauna of the district, and the following Report
has been drawn up by its Chairman, and adopted by the Committee
in council.

The results of all the inquiry and research which we have hitherto
been able to bring to the subject are embodied in the accompanying
Catalogue, which is not a mere list of animals, but describes, as far
as Iﬂssibie, the comparative frequency or rarity of their occcurrence,
and, in the case of less frequent ones, gives all the particulars which
could be collected concerning their capture. This Catalogue contains
notices of 236 Vertebrate animals, distributed as follows : Mammalia,
89: Birds, 156 ; Reptiles, 10 ; and Fishes, 31. The Report consists
of a résumé of each class, offering generalizations and comparisons
by means of which a clearer insight may be obtained into the position
and relations of the British Fauna generally, and of our local Fauna in
particular.

The nomenclature adopted in the accompanying Catalogue of
Animals has been uniformly that of the admirable manuals of Pro-
fessor Bell on Quadrupeds and Reptiles, and the lamented Yarrell on
Birds and Fishes ; wm]f‘e. to which I stand greatly indebted, and which
have been examined with reference to any incidental mention of
localities falling within the strict limits of our distriet.

The undoubted occurrence of an animal once within the district
has been deemed sufficient reason for including it in the list, especial
notice being always taken of the occasion, and the date and circum-
stances of the occurrence heing fully given, where practicable. It
has appeared that this rule of the admission of visitors into local
Faunas, so usual among If.':ﬂnlagists, should by no means be infringed,
so long as the proper qualifications are given to the statements, and
so long as no one is led to suppose that an animal is tolerably common,
when perhaps only one notice is extant of its oceurrence ; just as an
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illustrious French Naturalist (Duyernoy) is reported to have spoken
of a certain Bat,* as ““assez commune en Angleterre,”” because it

ad once been taken near Dover. To omit, however, such aceidental
visitors from a local Fauna, would be to destro at once its unity and
its inferest ; and, moreover, it would be difficult, nay, impossible, to
draw the line accurately between periodical and strietly occasional
visitants.  The msular position -:}fp this country, to a certain extent,
keeps our Fauna distinet. Our Quadrupeds can scarcely cross the
barrier which separates us from the continent of Europe, except
in the case of some of the smaller of them, which may be introduced
amongst merchandise, and whose extraordinary powers of reproduc-
tion will establish them wherever they may once find a footing.
Such is undoubtedly the case with our common brown Rat (Mus
decumanus), which in an unlucky hour, dating little more than a
century back, made its appearance upon these shores, and has since
treated its English relative—itself an mterloper of an earlier cent
—much as the Danes did the Britons of old. Other Quadrupeds at a
more remote period may have been similarly imported, while, on the
other hand, we all know that the Bear, the Wﬂﬁfauﬂ the Beaver—
animals which are now banished far from us—roamed freely through
our island within historic times. With Birds the matter is different.
Their powers of locomotion permit of their crossing our narrow
Channe]f with facility; and thus we find each new edition of the
British Birds requires enlargement for the admission of errant species.
Reptiles come under much the same category as Quadrupeds, allow-
ance being made for the rapid diminution of species with the increase
of latitude ; and Fishes resemble Birds in their powers of locomo-
tion, and in the wide-spread expansion of the medium through which
they move.

]gut the district to which we confine our research must be viewed
from peculiar aspeets, No physical boundary cuts us off from the
limited extent of country in a southerly, westerly, and easterly
direction, and we are liable, therefore, to the irruption of terrestrial
visitors from those points. Our proximity to the south-east corner of
England places us in a position most favourable to the visits crI:' birds
from the continent of Europe; the presence of a large navigable
river on our northern side, brackish even within our limits, affords
opportunity for (Cetaceans which_have lost them_selvﬂs in its estuary to
reach our district while searching for an exit to the ocean; and
at the same time attracts marine fish riverwards, and fresh-water fish
seawards, either accidentally or for the purpose of spawning. Lastly,
and by no means the least important element in our topographical
position, is our vicinity to the mEt'I'DPDIIE, whm!}, whill; it undoubtedly
prevents certain animals from being found with us, is, 1 am led to
imagine, in the main, favourable to the abundance as well of species

* V. emarginatus, Bell, 45.
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as of individuals. In support of this conclusion, I would call atten-
tion to Appendix A, which contains a list of rare birds taken in the
immediate vicinity of London, and which would tend to prove that,
for birds at least, such a vicinity is very attractive; while of our
British species of Bats, two have only been taken 1n London, and a
third has not hitherto been found except in its immediate neighbour-
hood. If such an attraction for birds do exist, hnwevgr, we can
scarcely imagine it to be extended by the waters of the Thames to
their aquatic analogues, the Fishes.

If with these advantages it be remembered that we occupy one of
the most favoured parts of our island with respect to temperature and
climate, it will not appear surprisingb;hat we are able to reckon so
many animals in our list ; and it will be a matter of pleasing inferest
to the Zoologist to find among them so many representatives of
typical families, and so many genera and species themselves typical.
So that not only is our Fauna a well-stocked ome, but, if I may be
permitted such an expression, it has the additional advantage of being
exceedingly well-selected.

It remains for me, in these prelimingry remarks, only to add a
few words concerning the systems of classification adopted. For the
Mammalia, Professor Owen’s admirable arrangement, recently pro-
mulgated before the Linnean Society, so far excels the old systems in
its conformity with nature, that I adopt it unhesitatingly.* For the
Birds, the universally accepted Cuvierian arrangement, with slight
modifications in the heterogeneous Passerine order as used by Yarrell,
has been considered most convenient. Our Reptiles are so few, that
the simple division into four orders has seemed most adapted to our
purpose, especially as Erpetologists are not quite agreed as to the
classical or ordinal value of the Amphibia; and for Fishes, the

Cuvierian arrangement need not be superseded by any less autho-
ritative system. ;

* Professor Owen divides Mammalia into four great subelasses, according to
cerebral development. The first, Archencephala, ngrr highest type of brain, gnﬂlutd];f;
only Man. The second, Gyrencephala, the members of which Ea‘ve the brain more
or less convoluted, embraces the clawed and hoofed animals, as well as the Cetacea,
The third, Lissencephala, or smooth-brained subclass, includes the Bruta Bats
Insectivores, and Rodents; and the fourth, Lyem:-epﬁafa, the Marsupials ’whuaé
brains exhibit a peculiar loose and disconnected condition. :



MAMMALIA.

WHEN we consider that the Zoologist finds himself obliged to il up
the gaps in his series of typical forms from the denizens of an extinct
world (a strong presumptive argument, by the way, against the recent
Omphalic theory of creation),* we cannot be surprised that in so
small a patch of earth as our island, many important families, and
mdeed orders of Mammalia should be unrepresented. Our climate
and geographical position prevent any of the Eighest of Owen’s second
brain-type (Gyrencephala) from being numbered in our Fauna, I
refer, of course, to the Quadrumana (monkeys). The Proboscidian
ungulates (Elephants, &c.), belonging to the same cerebral type, are
similarly excluded, and the herbivorous Cetacea (Dugong, &e., the
Sirenia of Owen and others) have only been occasionally found
in a putrid condition, stranded upon our coasts In the third type
(Lassencephala), the order Bruta, including the Edentulous animajlrs,’[
but scantily distributed anywhere, find no representatives in Britain :
while the fourth (Lyencephala), or mon-placentals, including the
Marsupials and Monotremes, are, with t]fe exception of a single
American genus ( Didelphys), confined to one antipodal continent and
its adjacent islands.

A notable fact which I have remarked with relation to the missing
orders is so interesting, and bears so directly upon our local Fauna,
that T think it should not be passed over in silence. It is that,
althongh missing in a recent and living state, an examination of the
earth’s crust reveals to us the remains of their representatives, which
once existed in this island—if island it then was —and that our own
district contains some of these remains; so that, as the general Zoo-
logist fills up his series of types from extinet races, so we can (nearly)
represent all the Mammalian orders by calling as witnesses the buried
forms which lie within a few miles of us. Thus, the missing order
Quadrumana is represented by two species of Macacus (called
respectively eoca@nus and pliocenus), the latter of which lies no
further off from us than the pliocene beds of Grays, in Essex, and
the former in blue clay at Kyson, in Suffolk. The Proboscidian

* Since writing the above, I have perused “ Omphalos,” and was surprised to find
this very argument adduced in favour of the theory; a signal proof of the oblique
reasoning into which an able and accomplished naturalist may be led in his ardour

to support a preconceived opinion. ; -
+ The Edentata are distinguished by the absence of canine and Incisor teeth,

They are represented in America by the Ant-eater (Myrmecophaga jubata), and by
the gigantic fossil Megatherium, whose skeleton is so conspicuous an object in the

Museum of the College of Surgeons.
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ungulates are represented by the extinct Mammoth 'fEfe%Jkas prini-
genius), whose remains lie in the Pleistocene deposits of the valley
of the Thames within our district, as well as in many other places;
and by the Mastodon angustidens of the Crag at 'I_‘hnrpe,_m Norfolk.
I am not aware of any trace of an edenltulﬂus amrpah mth@r recent
or fUEEil, herbivorous or msectivorous, hﬂ-l’lﬂg been hitherto discovered
in this island, or, indeed, in Europe; for the most part, both the
extinet and living species are natives of the great continent of
America; but of Marsupials we find several species, chiefly if not
entirely confined, however, to the greater oolite at Stonesfield, in
Oxfordshire. Here Buckland first discovered his Didelphys (P/as-
colotherium Buclklandii), and here two species of Amphitherium have
since been discovered ; so that with the exception of the Edentulous
Bruta, and the anomalous Monotremes,—which last order contains but
two genera (Ornithorhynchus and Echidna), each of a single species,
and strictly confined to Australia and New Zealand,—all the great
orders of Mammals exist, either recent or fossil, in our little island.
The abzence of these orders from our recent British Fauna, how-
ever, and the scanty representation of some others, would seem to
imply that a small eircumseribed distriet, like our own, would only
contain a few waifs and strays of species, insufficient to build up any-
thing like a series, or from which to derive any results. This,
however, is not the case. The British Fauna can boast of 76 Mam-
mals, (of which 10 are in a domesticated or semi-domesticated
condition,) distributed through 39 genera. Of these, at least one-half
are found within the few square miles of our research, viz., 39 species,
comprised in 27 genera, which include all the domesticated species,
excepting only that I have rejected the guinea-pig (Cavia aperea),
whose right of admission may be questioned. True, Mammals are not
readily spared from the British list ; but I will hereafter propose an
exchange for one of a class far more slenderly represented. Amon
these 39 species, we possess some of the most typical which our islanﬁ
contains.  In the sub-class Gyrencephala we have among those
?ypical Carnivora, the Digitigrades, examples of the three great
amilies which compose them ; the Mustelidee offering us three out of
seven species, and most probably several more; the typical Felidae
being represented by the domestic Cat, and the Canide by the
varieties of Dog.  Not far off, at Erith, buried Hyenas (. spelea)
of a past age add another genus to the canine family; and even
within the last two hundred years the ravenous wolf has howled
in Britain. The last wolf on record was killed by Sir Ewen Cameron
of Li;iichiﬁl in 1680. It is much to be rcgretted that we cannot with
certainty record the existence of the Badger (Meles tavus) within our
district, It is the sole Plantigrade Carnivore which Britain now
produces, though up to the time of the Norman conquest, the Bear
’tf“*']f, (Ursus arctos) was an indigenous brute, f Pinnigrade
Carnivora (the Seals), five of which are described by Bell, and one
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more (Phoca eristata) since discovered i
recorded to have found) their way up thr:gl‘hﬂlmg;e Sl ey
~ In the Ungulate subdivision, the even-hoofed order (Artiodactyla
18 represented by the domestic Hog (Sus serofa) in the Omniv i
tribe, the only true Pachyderm of this country now extant Weﬂxzﬂm
rich in Panhﬁderms otice, and we are yet rich in their remai?]m
Witness the Mammoth and Mastodon just referred to, the thmcenfs;
(tchorrhinus) at Chartham, near Canterbury ; the,Gur hodon in
the London clay at Camberwell, the Hyopotamus Chzgr%
il ] s ) , potamus,
yracotherium, Dichodon, and other extinet genera. In the
Ruminant tribe our domestic animals furnish us with the three most
mmportant groups: the Cervine, represented by the deer in our Park ;
the Bovine, by our domestic cattle; and the Caprine, or perha,pa:
more properly, the Antilopine, of which our Sheep and Goat are but
aberrant forms.

The Perissodactyl order is represented in the solid-hoofed division
b%f our domestic Horse and Ass, there baing no native European genus
of solidungulous quadrupeds. In the Pleistocene beds at Grays
Thurrock, however, previously referred to, a Horse occurs (Hguus
fossilis), and a second species (. plicidens) also exists.

One side of the triangle which comprises our district being washed
by a large river like the Thames, which brings with every tide the
brackish waters of its estuary within our limits, we have thus an
DF}!]EDI‘tIll'Iltjf of including in our list several species of true Cetacea,
which have at different times found their way, or rather, perhaps,
lost it, as high at least as Gravesend. The British coasts are visited
by 13 species of Cetacea, comprised in 9 genera; and of these at
least 5 species, of 4 genera, may be included (with one exception,
strictly) in our list of visitors. The Porpoise (Phocena communis) 1
have often seen rolling his unwieldy form in front of Greenwich
Hospital, and a summer seldom passes without their visits; a
Grampus (Phocena orea), one of six, and measuring 31 feet
long, has been harpooned in the same spot; a Bottlehead (Hyperd-
odon Butzkopf), 21 feet long, has pasa.ecF unmolested still higher up
the river; and at least two Spermaceti Whales (Physeter macro-
cephalus) have been taken as high as Gravesend, the exception
to our strict limits just referred to. The notice of one of these,
together with nine others, stranded on the east coasts of England,
six of them on the coast of Kent, is now, for the first time, recorded.
And lastly, though by no means least, a young individual of the
most colossal animal known, the northern Rorqual (Balenoptera
Boops), was taken by the harpoon at Deptford as recently as 1842.
Full particulars of these remarkable occurrences will be found in the
accompanying (atalogue.

In the sub-class Lissencephala, the Cheiroptera are well repre-
sented in the insectivorous division, for we have no frugivorous Bats
in this country. Out of 17 species of Bats included in 4 genera,
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described by Bell, and one, if not two species (V. pruinosus and V.
dasyenemus ?), since discovered,* we possess at least 7 species of
those 4 genera, Of these the most common .are the Pipistrelle
(V. pipistrellus), and the Long-eared Bat (Plecotus auritus). Of the
others, some are worthy of especial notice. The Serotine Bat (V.

* serotinus) has hitherto been only found in the neighbourhood of

London.” The Great Horse-shoe Bat (Rhinolophus ferrum-equinum)
and the Barbastelle (B. Daubentoniz) were first described as British
—the one by Dr. Latham, and the other by Sowerby—from speci-
mens found in our district, viz.,, in the powder-mills at Dartford ;
and the chalk cavern, situated in a shaft 70 feet deep, at Chiselhurst,
has yielded to the explorer two rare Bats (V. Natterers and V.
mystacinus), as well as the Barbastl_alle i]_l:lsi: mentmﬁnﬁd.' {'Jf the
remaining bats included in the British list, Vs. Leisleri, discolor,
pygmeus, Bechstenii, emarginatus, and Plecotus brevimanus, have
only yet been represented by a single specimen, or taken in a single
locality : V. Daubentonii occurred at Islington, and V. murinus has
hitherto shown its appreciation of our national collection by only allow-
ing itself to be taken in the gardens of the British Museum. It is
hardly to be imagined that the weak gyrations of the Flittermaice
would leave room for temptation to cross the Channel; and this
occurrence of at least half of our British species of Bats as unique
specimens, coupled with the fact, that thirty years ago only 6 species
were enumerated where we now have 19, points to the high proba-
bility that it is the nocturnal habits of these animals, and the inacces-
sibility of their refuges during the period of hybernation, which
cause them to be so little studied, and opens up a field of research
in British Natural History as interesting as it is unpursued.t

In the next order, that of true Insectivora, the three great families
are well represented by our commonest wild animals: the Talpidae
by the Mole, the Erinaceide by the Hedgehog, and the Sorecidae
by the Shrews, of which we possess 1 at least of the 3 British species.

The last order is that of the Rodents, and here the two great
divisions of claviculate and non-claviculate have each their represen-
tatives, Among those Rodents which possess clavicles, we have the
typical family Muridee supplied with all the 5 British species, the
most abundant being, here as everywhere, that interlo ing foreigner,
the brown Hanoverian (Mus decumanus); the Castoride in the same
division contain 2 species of Arvicola, but ‘the typical genus Castor
18 now absent. Up to the year 1188, the Beaver, or %rmd-taii} as
our forefathers termed it, had held possession of our fens and rivers’
banks ; and the bones of Castor Europzus, an extinet species, may

* The V. adilis of Jenyns appears to have been only a variety of V. Daubentonii.
t Gilbert White says: ** At present 1 know only two species of bats, the common

V. murinus ( V. pi{.ﬂfﬁh'ﬂ”ﬁ#}, and V. auribus” ( Plecotus aiwrttius). He himself added
a third, and his editor in 1835 enumerates seven species. '
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and Deptford, and they occasionally pass much higher up the river. 1

never heard of one being eaptured.
Grampus (Phocena orca). The particulars of the capture of one of these

animals in the Thames, opposite Greenwich Hospital, were collected by
Sir Joseph Banks, and sent by him to Lacépade. Pennant refers to the
circumstance (* Brit. Zool,” i., 99) under the article * Gladiator Dolphin
( Delphinus Orea).” It appears that six of these Cetaceans came up the
Thames in 1793. The individual in question being struck by three harpoons,
rushed off with the boat containing the fishermen who had 'Imrpuune:l him,
towed it twice to Greenwich, and once as far as Deptford, against a strong
tide running eight miles an hour, and notwithstanding the repeated pike
wonnds it received whenever it appeared above water. It was finally
killed opposite Greenwich Hospital, and its expiring struggles were 50
violent, that no boat daved to approach it. It prove to be a very large

individual, being no less than 31 feet in length, and 12 in circumference.
Borrre Heap ( Hyperdodon Butzhopf). 1In the * Philosophical Trans.” for LT87,

in the paper by Hunter * On the Structure and (Economy of l‘ii_’ha.les.*: is a
meagre account of a * hottle-nosed whale with two teeth,” with a figure
of the animal. Hunter adds that © it was caught above London Bridge, in
the year 1783, and became the property of the late Mr. Alderman Pugh,
who very politely allowed me to examine the structure and take away the
bones. It was 21 feet long.” (Op. cit. p. 447.) Bell's figure is a reduced
copy of our Whale, as given by John Hunter. Hunter was doubtful of its
species, saying that ¢t resembled Delphinus Tursio (the hottle-nosed dolphin)
but was of a different genus, having only two teeth in the lower jaw, con-
cealed by the gum. The belly was white, shaded off by the dark colour of
the back. He, however, rightly conjectured that it was the species
described by Dale (Harwich 411, pl. 14), viz, Hyperaindun Butzkopf, and
supposes it to have been a young one, as he mentions skull which must
have belonged to one 30 or 40 feet long. The editor of Pennant, I may
observe, has fallen into a great erron about the size of this specimen : he
says, it *“ did not exceed 11 feet,” while Hunter expressly tells us it was
21 feet long.

FamiLy. Physeteride.

Codaox CACHALOT, or Spermaceti Whale ( Physeter macrocephalus). 1 am glad

to he able here to resuseitate a still-born record of the Spermaceti whale
in our river. The following is an extract from a document 1 found
‘n Sir Jos. Banks's copy of the * Phil. Trans.” in the British Museum.

s Extract from a letter from Walberswick, on the coast of Suffolk, dated
March 7, 1788.

“ A whale appearing on our coast is a rare phmmomenon., The most
extraordinary instance that ever happened of this sort was in February,
1763, after a hard gale of wind northerly, when no less than twelve whales,
which undoubtedly came out of the Northern Ocean, were towed and driven
on shore at the following places, all of them dead, and in a high state of
putrefaction, excepting one,” (This notable exception is) “ One at the
Hope Point in the River Thames. This was the only one seen alive. He
ran aground, and smothered himself in the mud, and was afterwards made
a shew of, in the Greenland Dock. These were all of the Spermaceti kind
and of the male gender,” and it is remarkable that out of the twelve (-:}1’*
rather ten, for two stranded on the Dutch coast,) six were found upm; the
coast of Kent. From an old engraving of the above specimen in my posses-
sion, to which a scale 1s attached, it appears to have been near 60 feet long.

ithin a much more recent period a small Cachalot was cnpturer.l in the
EE.TES near Gravesend, but I am not in possession of any particulars of the
NonrrERN Rorquar (Balanoptera Boops). On Sunday, October 23rd
whale was observed in the Thames, opposite Dng:cifurd Creek. ﬁ‘i:rzllsr:e::
put off in a boat, and attacked it with a large bearded spear, and havin
pushed it immediately under Deptford Pier, t%ne}r overcame and despn.tchuﬁ
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BIRDS.

WE next come to the Birds, by far the most important class of
animals with which we have to do, and containing nearly twice as
many species as the sum total of Quadrupeds, Reptiles, and Fishes,
put together. The last edition of Yarrell’s « Britislg Birds,” published
Just before its lamented author’s decease, contains 354 species
distributed through 131 genera ; and at least a dozen new species
have occurred during the last few years, which are not includ::d in
that work, a list of which will be found in Appendix C. In our
district, I have certified the existence of 149 species, distributed
through 85 genera; and doubtless the list will be enlarged by
continued research. Considering that there are known and de-
seribed upwards of 6000 species of birds all over the globe, it will be
at once apparent that we must not look in any one country for
representatives of even every family. It is not, however, necessa
to compare the British families with those of the whole world, but
a glance at Appendix D will at once show the relations between the
represented families and sub-families of Great Britain, and those
which remain unrepresented. The number of the former is 82, while
those of the latter amount to 104, The number of our sub-families,
therefore, is less than one-half of those into which existing birds are
divided, while of families, we possess 34 out of 49, or upwards of
two-thirds.

It is necessary, however, to make a closer comparison of the birds
of our district with those of Great Britain generally. All the great
orders, or Raptorial, Insessorial, Rasorial, Grallatorial, and Natato-
rial birds, are found in Britain, and have their representatives in our
list ; but while the bulk of British birds is made up of the last two
orders, the Grallatorial and the Natatorial, it is in those very two
orders that we are deficient, and this for reasons which will be easily
understood. Great Britain bein Ever:z'where surrounded by the sea,
the extensive line of coast is fuﬁy as important as its comparatively
limited inland parts, and the wading or littoral, and the true
marine types, together constitute more than one-half of the entire
number of species ; and it is to be remarked, as shown by Appendix D,
that Great Britain possesses all the eleven families of these two
orders (except one, a Chinese family), and of the sub-families, 30
out of 44, that is, rather more than two-thirds. But we are here
situated so far from the sea, that we are of course almost devoid of
marine birds; and were it not for the Thames, which washes our
northern side, the few stilted and swimming birds which occasionally
visit us would not do so, for we have no large lake or pond to afford
them cover. On the other hand, of the large tribe of Passerine
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birds, including 120 species, we possess by far the greater num}_}er 2
indeed, they constitute fully three-fourths of our indigenous birds.
Of the remaining orders, which are comparatively small, the Rap-
torial, being for the most part boreal or littoral, are here only
represented by one-fourth of the number of British species ; and of
the Rasorial, or game birds, a still smaller group, we possess one-half.

The birds of our district may be conveniently classified under fqur
heads ; it being borne in mind that this nlassiﬁcat_inn has especfaI
regard to the circumstances of their occurrence within the boundaries
of the Zoological district which we are describing. The first, largest,
and most important division contains those birds which reside with
us constantly, are found at all seasons of the year, and whose nests
and eggs have been observed here. These I shall call our resident
birds, for the list probably contains some which are not strictly énd:-
genous with us. The second division includes those birds which visit
us every summer, arriving from the south, for the purposes of nidifi-
cation and rearing their young; and which, excepting in a few
accidental cases, invariably quit us for their winter quarters. In the
third division are included those birds, inhabitants of more northern
climes, in which they have passed the summer and reared their
young, and which they quit on the approach of winter, in order to
spend that season in our less frost-bound climate ; and the fourth and
last section consists of such oecasional visitors as are borne hither by
~ aceidental circumstances, whose advent can never be prognosticated
with certainty, and which, according to their natural habits, may be
summer, winter, or indiseriminate visitors.

The first list, that of resident birds, containg 60 out of the 140
enumerated by Yarrell in his last edition. Tt will be seen that the
bulk of them consists of Passerine birds, and of these, 20 are song-
sters of greater or lesser merit. They are as follows, the songsters
being marked with an asterigk :—

Kestrel, *Skylark. Jay.
Sparrow-hawk. *Woodlark. Green Woodpecker,
Barn Owl, Bunting, Great Spotted Woodpecker.
Tawny Owl. Black-headed Bunting. Lesser  Spotted Woad-
Great Gray Shrike. *Yellow Ammer. pecker.
*Missel Thrush. Cirl Bunting, *Creeper.
*Song Thrush., *Chaffinch. *Wren.
* Blackbird. T'ree Sparrow. Muthatch.
*Hedge Acecentor. House Sparrow. Kingfisher.
*Redbreast. *Greenfinch. Ringdove.
*Stonechat. Hawfinch. Stockdove.
*Gold Crest. *Goldfinch. Pheasant.
g ire G+qst. *Linnet. Partridge
reat Tit. *Bullfinch. - ' i
Blue Tit. Crossbill. gz\g‘;?ggﬂ& gk
Cole Tit. *Starling, Water Rail
Marsh Tit. Crow. Moorhen.
Long-tailed Tit. Rook. Coot. .
*Hpaﬂlud Tlt:- Jackdaw, Mute Swan.
Pied Wagtail. Magpie. Little Grebe.

*Meadow Pipit.
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In the second list, that of summer visitors, we possess 30 out of
the 63 described by Yarrell, nearly all (or f()llriﬁftilﬁl:)l being pasae:h?::
birds. If our resident birds offer claims to our attention from their
interest as a class, from their constancy to our changeable climate,
and from the number, variety, and confinuance of their son 5, those
of the present division are not less attractive from the regularity of
their appearance and disappearance, the former in April and May,
and the latter in September and October; from the fact of their
residence with us occurring during the loveliest portions of the year ;
and from the number and rich quality of the notes of the sonssters
among them, whose music excels, for the most part, that of our
resident choir. The following list of our summer birds of passage is
arranged somewhat in the order in which they appear, dating

generally from the first of April; and the songsters, twelve in
number, are marked with an asterisk.

Chiffchaff. Sandpiper. *Garden Warbler,
*Redstart, Grasshopper Lark. Turtle Dove.
*Willow Warbler. Cuckoo. Swift.

Wryneck. *Sedge Warbler. Red-backed Shrike.
*Blackeap. *Reed Warbler. —_ =
*Whitethroat. Martin. Quail.

*Swallow, Yellow Wagtail. Landrail.
*Whinchat. *Lesser Whitethroat. Goatsucker.

Sand Martin. Wood Wren. Wheatear.

*Tree Pipit. Spotted Flycatcher. Great Plover.
*Nightingale.

The last five are separated by a line from the others, because,
owing to their limited numbers, I am not certain of the time of their
arrival,

When these have all arrived, and swell the chorus of our native
birds (in the month of May) our woods may truly be called vocal ;
the nightingale and blackeap leading the choir of 32 true song birds,
besides the numerous chirpers and others whose limited notes do not
admit them into that category.

On the departure of this summer crowd, the balance is somewhat
restored by the influx of birds from the north, which, having finished
their summer duties of incubation in their native climes, now retire
before the approaching rigour of winter. For all migration is in one
direction at one time, viz., southwards in autumn, northwards in
spring. The sun is the ruling power over birds, and the equinoves
the signals for migration. The advancing sun impels the migratory
herd before him—the »etiring sun draws them back in his train.
As soon as he has reached the equator in his return from the southern
hemisphere, the birds of the middle region flee before the ‘iIlEI'EEI.SI}'Ig
power of his beams to our mild climate, and the boreal birds retire
to the yet more temperate regions of Sweden and Norway: all
equally bound on the same errand, all having the same purpose,
and that is, to pair, to build their nests, and to rear their young.
When the sun has reached the northern tropic, the full and complete
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geniality of the season induces a corresponding activity in these
processes of ornithological economy. IHe retires southward, and no
sooner has he passed the equator, severing, as it were, his close
union with the northern hemisphere, than the feathered tribes prepare
to follow him ; those which have reared their young in the far north
retire with them from the frost-bound days and iron nights of the
advancing winter, and content themselves with the less dreary scenes
of our climate ; while those more tender birds which have enlivened
us, and enhanced the smiling summer with their presence, go yet
farther southwards to spend the h{emal months in a more equai;le

temperature, and in a more genial clime.
Our winter visitors are 14 in number, out of the 48 enumerated

by Yarrell, and are as follows, arranged somewhat in the order in
which they appear :—

Golden Plover. Teal. Redwing.

Snipe, Wigeon. Lesser Redpole.
Jack Snipe, Merlin. Mountain Finch,
Gray Wa{mﬂ. Hooded Crow. Siskin.

Wild Duck. Fieldfare.

Of occasional visitors, 103 are described in the * British Birds o
many of these have occurred but once, and of course in every
possible section of the island. Of such visitors, the stragglers from
the continent of Europe, we reckon 23. Of these, the followin
oceur only in the summer months, being, in fact, birds of the middle

region :

Little Owl. Thrush-like Warbler. Alpine Swift,
Pied Flycatcher. Rose-coloured Pastor, GlEss_v Ibis.
%i:}]ﬂiunﬂjmle:c %uupﬂe. Wood Sandpiper
ack Redstart. ellow-billed Ameri ;
Savi's Warbler. Cu:km;ﬁ s Gy

_'I;he following, being boreal birds, occasionally visit us in the
winter :—

Ring Ousel. Curlew Sandpiper

Eraxv:i]:ig. . Dunlin, s giundt:iall II}uuk

Rﬁa Crosshill. Woodcock., Red-crested ‘Ei;"hisﬂin
£ Bean Goose, Duek. =

It should be observed, that the Rin Ousel a
peculiar double migration, arising from t%e fact of tlf}l;‘*ﬁ;f&d i)p he?]r'?na
In spring and again in autumn. It is a borea] bird, and a},::ﬁ th .
times visits us en route for other regions. A few more bi ?lst
alttmugh occasional visitors in our district, are in realit B'I'It:' *?
residents, though we cannot include them as such, They age ghion
]

H::tﬂi;rd Warbler, {leiakqhmated Diver, Kittiwake Gull
¥ ¥
Bittern, G:nl;l::_:Mt’ Common Gull,

and a few other marine birds,
c2
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: Eaving thus reviewed the birds of our district in a general way,
shall now proceed to a closer examination of their relations to the
British birds in general, and at the same time point out those species
which have especial claims to our attention in this place.

Of Rapacious birds, for reasons already given, we possess but few ;
and of the diurnal division less in proportion than of the nocturnal.
Of the two families into which ‘the former are divided, the first, or
Vultures, are at best but occasional visitors to Britain, whereas, of
the Falconida, Britain possesses 6 out of 7 sub-families, and to
these our few Accipitres belong. We have but 5 of the 10
species of Nocturni at present recorded, and 2 only common ;
a poor Rapacious list, which I hope to see enlarged by further
research. These nocturnal Owls, I doubt not, exist in greater
?utr?hell;s, but for the same reason as holds with the Bats, they are
ittle observed.

Of the Dentirostral Perchers, we possess all the Shrikes and Fly-
]c]atcl;ers, e:ceptitn the rare Wondtclglath(:l}am'ua ?‘:ft-ihca), wil;i:;h,

owever, may not be so rare as reported, being sometimes, perhaps
mistaken for its ruddy congener, the comparatively common }Edlmﬁ
iL. collurio). The nest of the Great Shrike is re?m'ted by Mr.
Vollaston to have been taken near Gravesend, which, although out
of the strict limits of our distriet, is worth noficing, from the infre-
quency of the species, and from the fact of its being a winter visitor
in this country.

~ Of the Merulide, the Dipper ( Cinclus aguaticus) is one of those
birds which is never found within a certain distance of London, the
nearest spot to the metropolis at which it has been observed being
Esher, where the form of the river is favourable to its habits. The
rare White’s Thrush has been reported to me by a gentleman as
having been seen on Shooter’s Hill; but such an observation is
subject to so much fallacy, that I have not ventured to include it in
the list. All the seven remaining thrushes we possess, the Ring
Ousel and Golden Oriole being the least common ; the former occurs
at regular intervals on Blackheath, and the latter has been killed at
Eltham. : :

Of the 29 species of Sylviadee, we possess 23—a fair proportion—
the 6 absentees being occasional visitants of rare occurrence. Two
rare Salicarias are, however, numbered in our ]rst,_ viZ., Savi’s
Warbler (Salicaria luscinioides), and the Thrush-like Warbler
(S. turdoides). Of the ﬁ]i?t of these, a bird of Snut:];erﬁn Europe, and
there a summer visitor of some rarity, a nest and five eggs were
taken at Erith, on 28th May, 1853. The second, although oc-
curring on the west coast of France, has only found admission into
the last edition of Yarrell’s ¢ Birds,” and has within the last few years
been taken at Dartford, at Erith, and at Sevenoaks. A l:-il:i‘f_l,

which offers particular claims to our notice, occurs in this
fomily, vin. the Dartlord Warbler. This little bird, it will be
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emarked. is named from a well-known town within our limits. In
}:i‘t? it was first observed upon Bexley Heath, in April, 1773 ; and
specimens falling into the hands of the venerable nmlthﬂrlﬂgls'i:
Dr. Latham, he described them under the name of Dartford ".:"e arbler
(Sylvia Dartfordiensis). Dr. Leach, however, se arated it from
the true Sylvias, and constituted it a genus, under the name Melizo-
hilus. Although it has been spoken of as common even on Black-
eath, it does not appear that it ever was really so, and certainly is
at present rare in our district. Before I had received any informa-
tion of its being obtained here, having sought in vain, an emnent
ornithologist had expressed to me his conviction that it would not be
found in this part of Kent, affirming that 1t was too near London ;
but I have since learned from the Rev. A. Rawson, of Bromley
Common, that he has himself shot it t/ere. , ‘

This family (the Sylviade) includes many of our most admired
songsters, both resident and migratory; the Robin and Hedge-
accentor being among the first, and the Nightingale and Blackcap
in the latter class. '

All the species of Parus, excepting only the occasional Crested
Tit (P. eristatus), reside with us; but the Blue Tit (P. caeruleus) is
the most common ; and the Bearded Tit (Calamophilus biarmicus),
not a genuine Parus, the least so, being confined to marshy districts
beside the Thames, .

The British representative of the family Ampelide, the Bohemian
Waxwing (Bombyeilla garrula), occurs not unfrequently in winter.
Whether the Gray-headed Wagtail (Motacilla neglecta) visits us, 1
have not discovered. These Motacillidee require much care in dis-
crimination, from the general similarity of colouring in different
species, and from the seasonal changes which their plumage under-
goes. Although the White Wagtail (Motacilla alba) is reported as
common, this must be a mistake, as it is a continental species of rare
occurrence, Of Anthida, we have the ordinary species.

Among the Conirostal Insessores we possess the usual Larks and
Buntings, but of the large family of Finches (Fruigillide) some
require notice. Of the 17 species, we have all but 3 or 4 occasional
or local birds, Among them, the Mountain Finch (Fringilla monti-
Jringilla), usually reckoned rare in these southern parts of England,
appears to be a regular visitor to our district in winter; the Tree
Sparrow (Passer montanus) likewise occurs; and the Hawfinch
(Coceothraustes vulgaris), a local bird, is not uncommon, and has
occasionally nested at Bexley. Of the Common Crosshill, likewise
a local bird, precisely the same report may be made, for at Chisel-
hurst they are not uncommon, and their nests have been found near
Dartford. The rare Parrot Crossbill (Lowia pityopsittacus) has
been taken at Eltham,

Of the Sturnide it may be mentioned that the first British
specimen of the Rose-coloured Pastor (P. roseus) was taken at
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Norwood, and from it Pemnant’s figure was drawn. The Corvide
rec?['sure no particular mention.

n the Scansorial sub-order, we possess all the Picida, excepting
the Great Black Woodpecker (Picus martius , a4 ve v doubtful
Britislh bird, which some would have expunged from the list ; all the
Certhiade, mcluding the Hoopoe (Upupa epops), which has been
taken in Greenwich Park — indeed, may mention that of the 9
species of these Scamsorial families, all (except the doubtful Pieus
martius) have been found in the Park, and, indeed, in that limited
corner of it termed the Wilderness. Of the 3 Cuculide, 2 of
wh15-.h are very rare occasional visitors, we have 2, Mr. Wollaston
having assured me that in 1831 he took four eggs of the Yellow-
billed American Cuckoo (Coceyzus Americanus) from a chaffinch’s
nest in an elm half way between Dartford and Gravesend. This
occwrrence 1s worthy of notice, from the rarity of the species in
%I?ﬂﬁ_tlm'l, nnlf," 4 of which have been taken in Britain* The
‘issirostral Hirundines all occur, except the American Purple
Martin (H. purpurea), only once found in Britain, but then appa-
rently hatched here. "
_ The Rasorial Birds are few in number, and are represented by
Doves, Pheasants, Grouse, and Bustards. Of the Doves we have
the 3 common sqecies; of the Grouse family, consisting of 8
species, we have only the Partridges and the Quail ; the true black,
gray, and white game being confined to more northern latitudes, and
the Red Grouse (Lagopus Seoticus) being, as is well known, strictly
a British bird, and found nowhere else in the world. Bustards we
have none.

I have often speculated on the reason why the domestic birds were
not included by ];'arrell in his list. Professor Bell has deseribed ten
domestic animals in his “ British Quadrupeds,” being one-eighth of the
whole number of species. Why should not our small number of
Rasorial birds be enriched by the addition of the Peacock, the
Turkey, the Guinea-fowl, and the various stocks of domestic fowls—
the Malay, the Java, the Cochin China, and the Spanish?—birds
which are as familiar to us all as the sparrows that hop about our
path—nay, more so, for there are many persons who would not feel
quite sure of a sparrow if they saw a clean one among a number of
other birds, but who would feel no diffidence if called upon to diseri-
minate between a peacock and a turkey, a guinea-hen and a cochin-
china. The mute Swan, a domesticated species, is always included
in British lists, but only on account of its tameness and domesticity,
at least, I, for one, never heard of a wild domestic swan in England,
though they occur in France and Holland. We have domesticated

4 [f I fully understand Mr. Wollaston, he still possesses one of the eggsin question,
by means of which any doubt upon the point might yet be cleared up. The re-
mainder have been destroyed by an unfortunate accident.
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examples of all the four classes of Vertebrata—domestic quadrupeds,
domestic birds, a domestic reptile, and a domestic fish. * For every
Lind of beasts, and of birds, and of serpents, and of things in the
<ea, is tamed, and hath been tamed of mankind.” (Jamesiii. 7.) Of
the domestic reptile I shall speak hereafter, and the fish I refer to 1s
of course the Goldfish. I have therefore included the following
Rasores, usually met with in a domesticated state—the Peacock, the
Turkey, the Guinea-fowl or Pintado, the Domestic Fowl, and the
Domestic Pigeon.

The Grallatorial or Wading Birds next claim our attention. Our
list is, however, very small, for reasons already given; but it will,
without doubt, be increased. Of the 12 Plovers, we have but 3; of
the Heron family, numbering 14, we have also 3, viz., Herons, from
the Cobham or the Penshurst Heronries (they being the nearest),
which often fm*a.%e within our limits; the Bittern sometimes visits
our marshes ; and the rare Glossy Ibis (L. faleinellus) has been
taken near Dartford. Of the 34 Scolopacide, 8 are all I find at
present recorded ; amongst them, however, are some rare ones.
The Wood Sandpiper (Zotanus glareola), slightly more frequent of
late years than formerly, was shot at ﬁ?ﬂ(}l‘ﬁﬁﬂ%{ : and of the Curlew
Sandpiper (Zringa subarquata), the second example known was
shot at Greenwich, and called by Pennant the Pigmy Curlew (Nu-
menius pygmeeus).  Another of Pennant’s (or rather of Dr.
Latham’s) spurious species is a bird which he described in his Index
Ornithologicus under the name of the Greenwich Sandpiper ( Zringa
Grenovicensis), from the place where it was shot. Here we might
be inclined to consider Greenwich as ornithologically honoured as
Dartford was by the Warbler before mentioned ; but the Aonour
proved as aérial and fleeting as Falstaff’s, and the Greenwich Sand-
piper finds no place in modern descriptions, It was not until after
much search, both in men and books, for the real ¢ daw in borrowed
p!umes,” that I at length discovered the synonym in G. R. Gray’s
Catalogue of the British Birds in the Museum, from which it appegrs
that some immature or anomalous condition of the Ruff (Machetes
}{_u{r%af)t hwas hreiijem:ld iﬂg a bird not otherwise occurring in our
cistriet, though abundant 1 some f = 1
halIlﬂaI‘;Iurket %1 Sl parts of England,—and in Leaden-

tly, of Natatorial birds we have very few ind h

two which we can boast as residents with E, out of E}?S - lﬂz‘. hﬁrti}t?;{
species, are the Domestic Swan (Cygnus olor), and the Little Grebe
or Dab-chick (Podiceps minor). No doubt a few occasionally visit
our district in winter, for they are nearly all boreal birds, or ‘?ﬁ'int
birds of passage, and the occurrence of a score or so has thus he &
noticed ; representing, indeed, all the British families, except ilel“
Alcad® or Auks, short-winged swimmers, which could only 1'(-35,131 Ef
111{ sheer accident ; but the bulk of the Anatide, cunt.a,in:{nw a_]_:ullji

species, and of the Laride, 36 species, which chiefly make up this
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the old birds had been seen. (Rev. A. Rawson,) Mr. Miils, of the Mqat,
Eltham, has twice, during the last forty years,seen the pied fypeatcher bring
up a young cuckoo. T

Faurny., Merulide,

Misser Tarusa ( Turdus viscivorus). Common.
Fieuprare ( Turdus pilaris). Common in winter. The Rev. A. Rawson has
observed it at Bromley as late as May 13th; probably a wounded bird.

Soxe TarusH ( Turdus musicus). Common.

Repwine ( Turdus iliacus). Common in winter.

Bracksimp ( Turdus merula). Common.

Rixg Ovser ( Turdus torquatus). Mr. Hutchinson, of the Paragon, Blackheath,
tells me that an occasional visitor has made its appearance in his garden,
one at a time, for several seasons, both on their vernal and autumnal migra-
tious,

(GoLpEx OrtoLE ( Oriolus galbula). This single European species of a large genus
seems to favour the county of Kent with its presence more than any other.
In the Blackheath district, one was shot by Mr. Joiner, of the Crown Manor
Lodge, at Eltham, on 14th June, 1853.

FamiLy. Sylviade.

Hepce Accextor (Aceentor modularis). Common,

RepereasT ( Erythaca rubecula). Common.

R.E:DE_;"LHT ( Phenicura ruticilla), Generally distributed. Common in Greenwich

ark.*

Brack Repstant (Phanicura tithys). Seen between Widmore and Bromley.
(Mr. Hutchinson.)

StonecHAT (Saricola rubicola). Generally distributed on furzy commons.

WaiscHAT (Sazicola rubetra). Ditto.

WaEeaTEAR (Saricola enanthe). 1 have seen this bird on Blackheath and in
Burnt-ash Lane, Lee. It is not common within the distriet. ;

GrassaoPPER WARBLER (Salicaria locustella). 1 have heard this bird at Rushy
Green, on Shooter’s Hill, and in the fields behind Morden College.

Sepce WaRsLER (Solicaria phragmitis). Among reeds on the banks of the
Thames, They generally frequent a small pateh of reeds between Burnt-
ash Lane and Hithergreen.—Lane between Charlton and the river. Not
UNCommon.

ReEp WaRBLER (Salicaria arundinacea). By no means so generally distributed
as the last species. They may be found in the marshes between Erith and
Woolwich; but twenty years ago they existed in numbers on the banks of
the Surrey Canal, near New Cross, and in marshy spots on the Lower Road
]_}e(lat.fnr{!, but were driven from these haunts by the progress of huildi::g!
and by the Greenwich Railway. See ¢ Zoologist,” p, 97, ;

Turusp-LIKE WARBLER (Salicaria turdoides). This was recorded in the * Zoo-
logist ** (3476) as the Thrush Nightingale (Philomela turdoides). A specimen
of this bird was killed at Dartford in May, 1852, and a second has been shot
;’:l {FEL:I{I!.}].}DD& also occurred between Tunbridge and Sevenoaks. (Yarrell,

Savi's WarsLER (Salicaria luscinioides). A nest and five eggs of this rare bird
:{':Sr-;zult.?'kgg-lg? Erith on 28th May, 1853, by Mr. Green, of City Road.

NiguTINGALE (Philomela [uscinia). Widely distributed : comm
Hill, and has sung on the Euuth si{le]'nf Blackheath with?: ?}Te E];l;? T:;
years, and in Morden College gardens in the present spring.

Brackcar ( Curruca atricapille). Common,

* When a particular locality is mentioned in i
. rulz I connection with a not aneommon bi i
as far ms my experience serves me, it is certain to be found there at the proper Eﬂll.ﬂ-:]rl? sl
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GARDEN WamrnLEr (Curruca hortensis). By no ‘means common, [ have heard
him singing near Morden College,

WhurreraroaT ( Curruca cinerea). Common.

Lesser Warreraroat (Curruce sylviella). Much less common than the last.
Regularly builds in my garden.

Woon WrEeN (Sylvia sylvicola). Tolerably common in Shooter’s Hill wood. I

have heard it also much nearer town; but they usually frequent high trees
in woody places.

Witrow WarsLer (Sylvia trochilus). The most abundant of the summer
warblers. Sings incessantly.

Currr-cHAFF (Sylvia hippolais). Common. Love Lane. In my garden.

Dantrorp WarsLEr (Melizophilus Dartfordiensis). This bird was first made
known as inhabiting this country by Dr. Latham, from specimens obtained
at Bexley Heath in April, 1773. Mr. Rennie speaks of having observed it
on Blackheath in 1830, but I have never been able to meet with it, nor could
I hear of any one who had seen it of late years, until the Rev. A. Rawson,
of Bromley Common, reported to me that he had himself shot this bird on
Hayes Common. A writer in “ Loudon’s Magazine,” thirty years ago,

states that for many years he had diligently searched the neighbourhood of
Dartford for them, but in vain.

GoLDEN-CRESTED REuurus (Regulus cristatus). Not unfrequent, especially

where there are firs. Love Lane; Tanner's Hill; Chiselhurst; Wickham
Wood, &c.

Fire-cresTED ReGULUs (Regulus :"i;mimpﬂlus]. Mr. Hutchinson assures me he
has seen this species in his garden.

Famivy., PFaride.
Great Trr (Parus major). Common.
Brue Tir (Parus ceruleus). Abundant.
Core TiT (Parus ater). Not common. Greenwich Park.
Mansa Trr (Parus palustris). Not common. Greenwich Park.
Loxg-Ta1LED T1T (Parus caudatus). Not uncommon.
BearpEDp Tir ( Calamophilus biarmicus). Charlton. (Mr. Hutchinson. )

Faminy, Ampelide.

Bourmray Waxwing (Bombycilla garrula), Not unfrequently La.'l-l:{EIJ iI:IJ':-‘t'E.].I:tl":'L'.
A specimen was captured at Eltham in January, 1850. * Zool.” 2767.
Mr. Mills, of Eltham, also mentions one captured there, possibly the same
specimen. Mr. W. Morris, Jun., informs me that this bird has been shot at

ptford and at Lewisham.

FamiLy. Hﬂtuciffidrm

Piep WacTATL (Motacilla Yarrellii), Common. dafy, o Al
WacTarL (Motacilla boarula). Not uncommon in winter, Mr. onee
Gmguhser:ed ap&ir on Penge Common, at the end of May, that evidently had a
nest in the neighbourhood, but he was unsuceessful in his endeavours to find
it. Dartford.

Ray's Wacrail (Motacilla flava). Common.

Fasmivry., Anthide.

Tree Prerr (Anthus arboreus). Not uncommon.
Meavow Preir (Anthus pratensis). Common.

SupoRDER. (CONTROSTRES.
Famiry, Alaudide.

SkyrLARK (Alauda arvensis). Abundant.

WoopLark (Alauda arborea’. By no means common. Shooter’s Hill and
Eltham.
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Fasmiry., Emberizide.

Comyox Buxrivg (Emberiza miliaria). Ahu?daut i; hedgerows. o
- Buxtivg ( Emberiza schaniclus). ot uncommon in marshy
Bmmlﬂfegsfﬂjinhave nhsewe{d it in the small reed patch between Hithergreen and

urnt-ash Lane. ,
Yeurow BontiNe ( Emberiza citrinella). Abundant in hedgerows. :
Cinr Buxtine (Emberiza cirlus). Mr. Tugwell informs me he has seen this

species in fields between Eltham and Shooter's Hill.

Faminy. Fringillide.

Cuarrrnen ( Fringilla calebs), Abundant, e

MousTars Fisca ( Fringilla montifringilla). Common about Bromley in winter,
where the Rev, A, Rawson has observed it as late as April 8th. Mr, Newman
says (“Zool.” 3982) that in March, 1853, he found several frozen to death
in his garden at Peckham; and Mr. Tugwell has seen specimens shot near
Greenwich. y

Tree Spargow (Passer montanus). The Rev. A, Rawson reports to me its
existence about Bromley, but says it is uncommon.

Hovse Sparrow ( Passer domesticus). Abundant everywhere.

GreenrincH (Coccothraustes chloris), Common.

Hawrisen ( Coccothraustes vulgaris). This sparingly-distributed species has been
observed to exist in considerable numbers at Dartford. A nest, with three
eges and one young bird, was taken from a tall tree near Bexley (Yarrell,
i. 532), although it is a winter visitor. Pennant also relates (1. 421, last
ed.) that a Hawfinch was shot near Dartford in the summer months. Mr.
Wollaston says: Thsf are in considerable abundance in this parish (Chisel-
hurst); more particularly in my garden, where they have once built.”
Mr. Hutchinson tells me he has seen flocks of these birds at Eltham Green;
and the Rev. A. Rawson, of Bromley Common, informs me that the Hawfinch
is in that locality very frequent in spring and summer. He adds: “I have
counted seven at once in my garden, and have eggs from a neighbouring
one.”

GororincH ( Carduelis elegans). Absent from the immediate neighbourhood of
Blackheath ; not uneommon in other parts of the district.

S1skIN ( Carduelis spinus)., This T have seen once or twice near Lewisham.
(Mr. Tugwell.) Common in winter about Bromley. (Rev. A. Rawson.)
Between Lee and Eltham, in winter,

Lisxer (Linota cannabina). Absent from the immediate neighbourhood of
Blackheath ; common in other parts of the district, especially on furzy
COMmonS,

Lesser REproLE (Linota linaria). Not uncommon in some parts of the district,

Buririsen (Pyrriule vulgaris). Not uncommon. I have seen this bird on
Blackheath.

Comyox CrossBinyL (Loxia curvirostra). The editor of the last edition of
Pennant’s “ Zoology ™ (i. 42'?3 says: “I know but one certain instance of
their breeding in England, and that on a pine-tree within two miles of Dart-
ford, in Kent, The nest, almost the size of a blackbird’s, was made on the
lowermost fork of the tree, composed of dried twigs of a loose texture ; how-
ever, no eggs were laid, for from the too great curiosity of frequent
observers, the birds forsook it” He farther goes on to observe, that “a
female, shot at lglruh in August, 1791, was bare on the breast; a eircumstance
common to sitting birds.” I am not aware that this eurious fact has since
been paralleled in England. At Penshurst, near Tunbridge Wells, these
birds, according to Yarrell, have appeared in such numbers that nine were
killed at one shot. Mr. Wollaston says they are not unfrequent at Chisel-
hurst; and the Rev. A. Rawson informs me that a red male was taken on
Bromley Common on March 9th, 1851,

Parror Crosspiny (Loria pityopsitiucus). This very rare British bi :
once shot, by Mr. Wullautilf: at Elth}am. It wasfa. female. o by
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Famrvy. Sturnide.
STARLING (Sturnus vulgaris). Abundaut,

§E-COLOURED PasTor ( Pastor resens). Judging from Pennant's account of
this bird (* Brit. Zool,,” i. 413), it would seem that it was first kuown as a
visitant to Britain at Norwood. He says: * Mr. Edwards discovered this
beautiful bird twice in our island; once near London, at Norwood, and
another time in Norfolk.” Though Norwood is not within the striet limits
of our district, the circumstance is too interesting to omit. Pennants plate
was taken from the Norwood specimen, -

Famivy., Corvide.
Carnion Crow ( Corvus corone). Noteommon. They may often be seen hovering
over the river, and dipping dnte it in search of food,

Hoovep Crow ( Corvus corniz). 1 have seen this species on Blackheath. (Mr.

Hutchinson.) Abundant in winter in the meadows between Lee and Eltham.
(Mr. Wollaston.)

Rooxr (Corvus frugilequs). Abundant.
Jackpaw (Corvus monedula). Common,
MacriE ( Pica caudata). Not uncommon.
Jay ( Garrulus glandarius). Not uncommon.

SUBORDER. SCANSORES.
Famivy., Picide.
GreeN WoonreckeR ( Picus viridis). Not uncommon, Greenwich Park.
GreaT SporTEp Wounrecker (Picus major). Rare. Greenwich Park.

Lesser SporTED WooDPECKER (FPicus minor). Rare. Greenwich Park, (Mr,
Tugwell.) Mr. Mills has seen it at Eltham.

Wayneck ( Yunx torquilla). Not uncommon. Greenwich Park.

Famiry., Certhiade.

Creerer ( Certhia_fumiliaris). Common.

WeeN ( Trogledytes Europeus). Common.

Hoorok ( Upupa epops). One was shot in Greenwich Park five or six years ago,
Mr. Tugwell refers to another specimen, but I have no particulars. :

NuraarTch (Sitta Europea). Not uncommon, but loeal. Common in Greenwich
Park, near the Wilderness.

Famivy., Cuculide.

Cuckoo { Cuculus canorus). Common, Greenwich Park, May, 1859,

YeELLow-BILLED AMERICAN Cuckoo (Ceceyzus Americanus). Mr. Wollaston of
Chiselhurst, in 1831, took from the nest of a chaffinch (¥) between Dartford
and Gravesend, in an elm-tree, about twelve feet from the ground, four eggs
which long puzzled him, until he recognised them, from specimens in the
British Museum cabinet, to be the eggs of this bird.

SUBORDER. FISSIROSTRES.
Famnuy, Haleyonide. :
Kixcrisaer (Alcedo ispida.) Banks of Ravensbourne and Cray. Occasionally
seen in the Wilderness, Greenwich Park, but does not remain. It built its
nest there a few years since, and apparently visited the river for food.

Famrry. HMHirundinide.

Swarrow ( Hirundo rustica). Abundant,

Martis (Hirundo urbica). Common.

SAND Manrtin (Hirundo riparia), Common, but more local than the preceding,
They may generally be seen on Blackheath.

Swrrr ( Cypselus apns). Generally distributed. .

Avpise Swirr ( Cypselus alpinus). Has been shot at Lewisham, as [ am in-
formed by Mr. W. It. Morris.
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Faminy. Caprimulgide.

Nicuraar ( Caprimulgus Europens). Not uncommon on the borders of woods.
Shooter's Hill, where they were formerly abundant. Common near Bromley.
(Rev. A. Rawson. )

OrpEr. RASORES.
Fasmiry., Columbide.

Rixepove ( Columba palumbus). Common in woods.
StockpovE ( Columba @nas). Less common than the preceding.
TurrLe Dove ( Columba turtur). Not uncommon in summer,

Commox Praeox (Columba ——?). The C. domestica of Pennant, and its vari-
etivs. Although some derive our domestic species from the Rock Dove

(€. livia), there appears to be searcely sufficient reason for so doing.

Famrry. Phasianide.

PreasaNT ( Phasianus colchicus), Common in the West and Crown Woods.

Peacock ( Pavo cristatus). No doubt, originally from India, from the testimony
of all ancient historians. They were first imported to Samos, and kept in
the temple of Juno, whence has spread a notion that they were natives of
that place. Athenwus, ix.; /Elian. Nat. Anim. v, :

Turkey ( Meleagris Gallopuve), Undoubtedly from America. Its name implies
that it was supposed to partake of the nature of the Guinea-fowl, the
domestic fowl, and the peacock.

Doxestic Fown (Gallus ?). An excellent aunthority, Mr. Blyth, considers
the domestic varieties to be derived from the Gallus ferrugineus Sﬂljrth],
which is the Gallus Bankiva of Temminek, and inhabits the jungly distriets
of all N. India. (See Cat. Mus. Asiat. Soc. Caleutta.)

GuiNEA-FOWL (Numida meleagris). Originally from the Guinea coast of Africa.

Famive., Tetraonide.

PARTRIDGE (Perdiz cineren). Common. May be heard on the skirts of Black-
heath. .

Lep-LeGGED PARTRIDGE ( Perdir rufu). Occasionally met with in company with
the last. An introdnced species.

QuatL (Coturniz vulgaris). Not uncommon. Between Morden College and
‘ﬁlthn_m.l They have been observed in the open square of Greenwich
Tospital,

OrpER. GRALLAZE
Famivy. Charadriide.

GrEAT Prover ((Edicnemus crepitans). Not uncommon.

GorpeN Prover (Charadrius pluvialis).  Fields and open places near Dartford.
(Mr. Tugwell.)

Prewrr ( Vanellus eristatus). Not uneommon,

OvsTeER-CATCHER (Hematopus ostralequs), A notice of the capture of this bird
near Dartford may be found in * Loudon's Magazine,” iii. 435,

Famirny., Ardeide.

HeroN (Ardea cinerea). Occasionally seen flying over. The nearest Heronries
are at Cobham Hall, near Gravesend, and at Penshurst Park, near Tunbridge
Wells. A heron run down by a boy near Bexley was found to have a go-uﬁ
sized water-rat in its crop.

Brrrens (Botaurus stellaris). Mr, Tugwell says that this bi i
the marshes between Erith and D:E*tfu ; X il 2o

Grossy Ieis ([bis fuleinellus). A specimen of this rare visitant was shot i i
on the bank of a fish-pond at T'Hﬂrldnn Hall Park, near Bexley, et
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Famivy. Seolopacide,

Conxox Sanvereer { Totanus hypoleucos). Not uncommon by streams,

Woon SANDPIPER ( Totanus glareola). A specimen of this rare bird was shot at
Woolwich on June 1, 1850. (“Zool.” 2853,)

Rurr (Machetes pugnazx). This is the Greenwi i 1 o -
niieaisis} of D?:‘. IFLMh]Em and Pennant, {Sﬂwﬁﬁﬁsﬁﬂ?lﬁﬂt% A0

Wooncock (Seolopar rusticola). Uncommon,

Swipe (Seolopax gallinago). Marshes beyond Greenwich.

Jack SN1PE (Seolopax gallinula). Same as last.

CurLEW SANDPIPER ( Tringa subarquate). Pennant gives the first notice of this
bird under the name of ipﬁmy curlew ( Numenius pygmeeus), and says : * Onl
one instance occurs of this rare bird having been observed in England,
which was shot near Sandwich.” The editor of the last edition appends in a
note: *““Another has since been met with at Greenwich, in August.” (ii. 38.)

Dnmﬂtlﬂ (ﬁi’l;'ngu variabilis). Visits the Kent Waterworks, Deptford. (Mr.
orris,

Famicy., Rallide.

Laxp-RaiL ( Crex pratensis). Not uncommon,
Warer-gaIL ( Rallus aquaticus). Not uncommon,

MoorrEN ( Gallinula chloropus). Not uncommon. Three or four years ago these
birds bred on the round pond in Blackheath Park.

Famivy., Lobipedide.
Coor (Fulica atra). Not uncommon. Ponds at Fast Wickham. (Mr, Tugwell,)

OrpER. NATATORES.
Famivy. Anatide.
BeaN Goose (Anser segetum), Occasionally seen passing over in flocks at the
beginning and end of winter.

DomEestic GoosE (Anser ——7¥). Most writers derive this bird from the Gray-
lag Goose (Anser ferus); but some are disposed to consider it as a cross
between the Bean Goose and the White-fronted (A. albifrons).

Hoorer, or WHisTLING SwaN (Cygnus ferus). Has been taken in times past
in Dartford marshes.

Mute SwaN (Cygnus olor). On some pieces of water, semi-domesticated.

ComyoN SHELLDRAKE ( Tadorna vulpanser). Has been shot in the marshes near
Dartford.

GApwALL (Anas strepera). This rare duek was shot on a pond at Bromley Com-
mon in company with tame ducks. (Rev. A. Rawson.)

Pintain Duck (Anas acuta), This species occurs in winter along the Thames.
(Mr, Tugwell.) Dartford marshes,

Wip Duck (Anas boschas). Not uncommon.

Donkestic Duck (Anas ——). Probably traceable to the Mallard, or Wild Duck.
It may be remarked that several species of ornamental water-fowl may be
seen at the Moat, Eltham, in the neighbourhood of the ancient bridge, as well
as in Seott’s Park, near Chiselhurst.

TEAL (Anas crecca), Not common.

Wickox (Anas penelope). Not common.

VeLver Scoter (Oidemia fisea). Has been shot in the marshes near Dartford.

Comnon Scoter (OQidemia nigra). Ditto.

REp-crREsTED WHISTLING Duck ( Fuligula rufina). A specimen was killed, out
of a flock of eighteen, on the Thames near Erith, and is fizured by Gould in
his “Birds of Earope.”

Scave Dock ( Fuligula marila). Has been shot in the marshes near Dartford.

Smew (Merqgus albellus).  Ditto. , _

GoosaNDER (Mergus merganser). Has been taken in Erith marshes; also in the
marshes near Dartford.

il
y
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REPTILES.

In Reptiles this country is extremely poor, and that probably for a
reason hinted at in a former place. These creatures are found in
their greatest abundance and variety in fropical countries, where the
heat of the sun makes up for the deficiency of their animal tempera-
ture ; and as we rise northwards through the temperate zone, they
rapidly decrease in number. In Gilbert White’s time, 12 species were
mentioned, though that was a larger number than were really known ;
for we find, only twenty years ago, that 12 species were all that were
described. The only difference made on the Jast edition of Bell's “ Rep-
tiles 7 1s, that one species® described as such in the former edition is
struck out, finally reducing the number of indigenous Reptiles to 15.
And yet we are, zoologically, better off than our sister island, whence,
as is well known, through the benevolence of St. Patrick, the snakes
were long ago expelled.

Although Britain possesses only 15 species of Reptiles, distributed
through 11 genera, it must not be supposed that our zoological good
fortune has deserted us. Among these 11 genera are representatives
of all the 4 great orders of Reptiles—the Chelonians, the Saurians,
the Ophidians, and the Amphibians; and the 15 species they contain
are, for the most part, typical of many of the most important Rep-
tilian families.

In our immediate district we possess 9 of the 15 species, comprised
in 7 genera; but among these we retain the t ges, as far at least as
concerns the second, thirg, and fourth orders. Ofy helonian reptiles, the
only specimens which have put forth any claims to admission into the
British Fauna are two or three marine species, which have at rare
intervals been taken on our coasts, wanderers from warmer latitudes.
None of these have come within our limits; but there is within
a short distance from us, viz., at Burham, three miles from Chatham,
a Tortoise (Chelonia Benstedi) inclosed in the lower chalk, which
in that district is so rich in reptilian remains. But, not to go so far
even as Burham, we may find a Chelonian to represent the otherwise
vacant rank ; and here I must redeem my promise of introducing an
animal in exchange for the Guinea—pi%which was denie_d admission
among our domesticated Mammalia. We have a domestic Chelonian
which I think has claims to admission greater than those of the
Restless Cavy, viz., the common Tortoise (Zestudo Graca), one of the
land family, whose frequent presence in our markets, and wide
distribution in our gardens, whose tolerance of our climate, and

* Rana Scotica, only a large variety of the common Frog.
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whose well-known habits, warrant its admission into our domestic
British Fauna. Who has not had, at some time or other, a fortoise ?
or who has not (as Gilbert White would have said) made acquain-
tance with ” some tame one ? :

The order of Saurian Reptiles is large, and embraces a consider-
able diversity of forms, The gigantic reptiles of distant ages form
3 suborders in this division; and it is perhaps worth mentioning
that, although we have no remains discovered up to the present
time, within the strict limits of our district, yet within a very short
distance from us are found the remains of all the three great extinet
Saurian families. At Maidstone that gigantic Dinosaur, the Zgua-
nodon Mantelli, lies imbedded in the lower greensand ; the Ptero-
dactylus compressirostus and Pt. giganteus, types of the anomalous
Pterosaurians, are found at Burham and at Maidstone, in the strata
before mentioned ; and the same Burham chalk contains that strange
Enaliosaurian, the Plesiosaurus. All these lie within 30 miles of us.
But of recent Saurians we have a sorry list, our common Ziofoca
vivipara being the sole representative ; but we must not complain, for
it is typical of the Lacertilian family, Loricated Saurians, of which
the Crocodile is the type, are, of course, confined to tropical countries,
and we must content ourselves with the extinet Crocodile, whose tomb
is in the London clay at Hackney.

Of Ophidians we possess three, each of tHem representatives of a well-
marked family. The false snakes (Saurophidia) are represented by
the Slow-worm (Anguis fragilis), while the true serpentine character
18 possessed by the other two ; one of which, the Viper (Pelius Berus),
exhibits the venomous, and the other, the ringed snake (Natriw
torquatus), the Colubrine, or non-venomous form ; the latter represent-
ing, in addition, the aquatic family. |

Among the Amphibia we possess but one of the two British species
of Frog, the other being of very local distribution. We claim, how-
ever, both the British species of Toad, the Natter<jack (Bufo calamita)
bemi%- peculiarly our pngerty, These all represent the tail-less
fami ﬂr of Amphibia. Of the family Urodela, or Salamandrine
Amphibia, we possess one Triton and one Lissotriton of the two of
each genus accounted British. All these five Amphibia belong, of
course, to the Caducibranchiate form; and the remaining families
are very anomalous, very rare, and contain very few species.







FISHES.

It was not originally contemplated to include the River Thames
within the preseribed ﬁuundaries of our district 5 but on cqnsuderatlun
it ILPPEEI'EI.]. to be a 1'['.}" tD‘ omit any Dpp{)rtunlt}f of a.ddmg to our
stock of zoological information, or to pass over with neglect a bz:am:h
of Zoology already too little studied ; and I have therefore obtained,
as far as possible, accounts of the fish which pass through any part of
the Thames within our limits, it being obviously impossible to draw
any other line of demarcation. Tt is true, we have the rivers Cray
and Ravensbourne on either side of us, rivulets which produce about
fifteen fishes of the ordinary brook species, which have supplied sport
to, the angler from time immemorial. It was supposed, however,
that by including the Thames, many a sea-fish, as well as many fresh-
water fishes which delight in broader and deeper-flowing streams
than the brook-like Cray, would be included, and our Fauna some-
what swelled by the accession.' For old Izaak, the father of the
gle, speaks of the Thames as *the river of chiefest note in the
nation,” and Walton always had an eye to fish and fishing; the
angler also will remember the Thames (our Thames) qélguted by
him for its piscine productiveness. Thus, speaking of the Roach, he
says: “The Thames I believe to afford the largest and fattest in this
nation, especially below London Bridge.” And when we remember
that the Thames ebbs and flows twice a day through upwards of
sixty miles, the peculiar advantages of the sitnation of the river might
make us expect abundance of fish. But it is at onee her glory and
her bane that she bears upon her bosom the great Metropolis.” She
18 the main source of the wealth and commerce of London, and we
repay the obligation by making her the receptacle of the foulest
offscourings of the overcrowded city, the largest common sewer
in the world. The consequences may easily be inferred. Fish
which formerly were accustomed periodically to ascend high up
the river in abundance, now never come at all, or only at rare
intervals ; regular fisheries have long since been abandoned, and
London fishermen are a phenomenon. The Thames in the vicinity
of London Bridge was formerly much frequented by amateur anglers,
a fact which accounts for the number of fishing-tackle shops in
Crooked Lane, leading to London Bridge ; and within the memory
of man, a person has gained a livelihood by attendance upon these
Cockney anglers; but this is now a matter of history. Until
recently, fishermen have pushed off by night from Greenwich, and
brought ashore Flounders, or made a haul of Whitebait between
Blackwall and Woolwich ; but these are now rarities : flounders are

n 2
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not worth the looking after, and whitebait seldom appear above
Erith.* The Thames shad, or Twaite shad (Alsa finta), was, a
dozen years ago, abundant between Greenwich and Blackwall; and
the wharf now occupied by Coles Child and Co., was formerly
called Shad Wharf, from its being a favourite spot for these fish ;
but the fishermen must go far down the river now m search of Shad.
Even eels have, of late years, not mustered in sufficient quantities to
make the * fare” worth noticing. So it is with salmon and all other
fish. And it is net alone the increase of the volume of London
sewage which poisons the water, and renders it uninhabitable (and
some would say, indeed, that this has little or no share in the
matter), but the streams of noxious waste liquors from gas manu-
factories, and such like, on its banks for miles down on either side,
the abundance of steam-boats, and the constant agitation and
disturbance caused by them, all assist in preventing the access of
fish, it being remembered that these latter are in the greatest crowd
in the summer, a season when most fish would visit us, but which is
holiday time for Londoners as well as for fishes. The only wonder,
in{leecf: is, that any single fish should be found to adventure himself
into so vile a compound as Thames water ; and we should be inclined
to make a prospective speculation in Geology, which is, that should
our Thames at some future time dry up, and its bed be brought
under the inspection of a future Agassiz, it would be found amazingly
rich in ichthyolites, the remains of fish which have wandered into
the poisonous fluid, and have there sunk helpless, to be imbedded in
the mud and silt which will one day form so rich and fertile an
alluvium.

In spite, however, of all these vital obstacles, fish do breathe the
Thames, and live. We have seen that the Jarge aquatic Mammalia
reach us, not lately, it is true, except porpoises, which come up nearly
every summer, and have been observed as high as Vauxhall; also a
few of the fish in the accompanying Catalogue are from time to time
likewise found. :

Great Britain is well supplied with fishes; and not only is every
section and every order represented by fishes which visit its extensive
coast-line, but every family of fishes in the Cuvierian arrangement
(adopted also by Yarrell), excepting only three of the Acanthop-
terygii, finds its representative on our shores, which are visited by

* | am informed by my friend Professor Busk that he well reme’mhers the time
when Whitebait might bé seen swarming about the ¢ Dreadnought,’ and when Ithe
water pumped up into the ship contained abundance of shrimps. At that hmiillq. 50,
the bank opposite the  Dreadnought’ was thickly covered with vegemt:mn—ﬂ— :;mu
plantago, Sagittaria sagittifolia, &e.; and this was a favourite resort for P{}l.l[IEIl. er-
catchers, The disappearance of all this animal and vegetable life the Em eﬁ]ﬁ::
attributes, not to the London sewage, but to the great increase of chemical wor 6
gas-works, patent fuel-factories, &c., the evil effects nf which will be just a].f gma:
and as much felt, after vast sums have been spent 1n merely diverting the com
paratively innocuous house-sewage, as they are now.
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254 species of fish. It cannot be expected that we chould be able to
include a member even of each order, as we are not near the sea ;
but we have both Osscous and Cartilaginous fishes, the former
includine both hard and soft-finned fishes, and the latter two of the
three orders. The bulk of our fishes, however—viz, two-thirds—
belong to the order of abdominal Malacopterygl ; that is, flexible-
finned fishes, having the ventral fins situated on the belly, without any
connection with the bones of the shoulder. .

It was said of the River Trent, that it was so named from its
possessing thirty different kinds of fish, a number esteemed very
considerable for a single river. Just this number are enumerated in
the accompanying Catalogue, as inhabitants of the Thames and its
tributaries in our district. Among these are the ordinary fish in
request by the angler, and the following sixteen fish are taken in the
Ravensbourne and Cray : perch, miller’s-thumb, and two sticklebacks,
in the hard-finned order ; carp, gudgeon, tench, bream, roach, dace,
chub, bleak, minnow, loach, pike, and trout, in the flexible-finned
division.

Some' of the Thames fishes deserve especial notice, and not the
least remarkable is the dobule roach (Leuciscus dobula). The only
specimen of this fish ever taken in Britain was captured near Wool-
wich by the late Mr. Yarrell himself in a whitebait-net. This fish is
a native of the continental rivers—the Rhine, Elbe, Oder, and
Wesel.

The last Salmon caught in the Thames was in 1833, and not fort
years ago, as is stated in the * Curiosities of Natural History.” ﬂ
was formerly not uncommon to take a salmon in the spring, and the
fishermen were generally on the look-out when the salmon-bird, as it
was called (or common tern), made its appearance. It was a great
prize, becanse a Thames salmon, from its freshness, fetched the
highest price in the London market. Another of the Salmonidz,
which has much decreased of late, is the Smelt ( Osmerus eperlanus),
which formerly passed in great numbers up from the sea in the
spring to the parts of the Thames above bridge, affording occupation
for thirty or g:ty boats at a time. But perhaps the most noticeable
fish of the Thames is one which was long esteemed peculiar to
it, although it is now proved by Dr. Parnell that the Firth of Forth
possesses it in considerable numbers; I allude to the Whitebait
(Clupea alba), which has certainly not yet deserted us. These little
celebrities come up with every flood-tide in the season (from April to
September) as far as the limits of the brackish water, and are caught
m a peculiar manner, described by Yarrell in loco. It appears that
they were first observed and mentioned by Pennant; and his account
18 amusing, as read by the light of a wiser age and generation. e
says: “ During the month of July, there appear in the Thames, near
Bla!ukwall and Greenwich, innumerable multitudes of small fish
which are known to the Londoners by the name of whitebait. The}r}-
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are esteemed very delicious when fried with fine flour, and oceasion,
during the season, a vast resort of the lower order of epicures to the
taverns eontiguous to the places they are taken at.” I have referred
to the Thames Shad, formerly an important fish : besides this species,
the Alice Shad (dlosa communis), or true shad, a far larger fish,
oceurs occasionally, though the Severn, on the other side of England,
is a more favourite river of this species.

The migration of eels in the Thames has often attracted much
attention, the myriads of small fry passing from the sea being
observed moving upwards for days together, passing obstacles which
would at first appear insurmountable, and constituting what is called
¢ eel-fare.” Nothing proves the foulness of the Thames more than
this, that these bottom fishes, which feed among the mud (and thrive
almost anywhere), and, consequently, are very tenacious of life (I say
consequently, for this tenacity appears to be in inverse proportion to
their proximity to the atmosphere, as surface-swimmers), that they
should have diminished very materially, and are now, comparatively
speaking, rare—is a striking grmf of the effects of the foul water.

It is well known that a Sturgeon (Acipenser sturio) will occa-
sionally pass up the river, and sometimes penetrates to a considerable
distance above bridge. When this fish is taken in the Thames, it is
considered a royal fish, and goes to the royal larder; but such a
circumstance has not occurred now for some years. Lastly, river
Lampreys, or lamperns (Petromyzon fluviatilis), formerly so abundant
above I{a,ttersea ﬁridge, are now very scarce, and still more rarel
come so low down the river as this ; while the occasional visits of the
sea La.m;]rey (P. marinus) are like those of angels, “few and far
between.” !

But let us not despair.. What has been once may be yet again;
and when the good time comes that all abuses shall be rectified, and
all nuisances abolished—ay, and sooner ;—when the great drainage
plan shall be carried into effect, which it inevitably must, sooner
or later, the Thames shall once more be a limpid stream—and the
fishes will not be the last to discover the change—and although it is
true some adverse influences must increase, yet 1 am by no means
persuaded but that the purification of the river would restore, in a
great measure, to the angler, his sport,—to the fisherman, his occupa-
tion,—and to us, the lost members of our Fauna.*

+ Sinee the above was written, affairs have come nearer to a erisis. Durin the
veryshnt weather which oceurred in the middle of June last year, the‘sf,euailvl 0 ge
Thames was so intolerable, that fears were entertained of an epidemic arisin frmu thE
foulness of the river. Happily, these fears were not realized : but already, before the
middle of the present June, and while the weather is yet only moderately whnﬁl;m. e
pestiferous odour has reappeared, imperatively warning the Legislature that some
measures must be taken, without delay, for the purification of the river.




39

CATATLOGUE oF THE FISHES,

Svecrass. OSSEIL
Divisioy, PECTINIBRANCHIL.
Orper. ACANTHOPTERYGIL

Famivy. FPercide.

Pencn ( Perca fluviatilis). Common. Ravenshourne, &c.

Famrry., Loricati.

River Burimzap, or Mrurer's Tauss (Cottus gobic). Common. Ravens-
bhourne, &c. .
SAOOTH-TAILED STICKLEBACK (Gasterosteus leiurus). Common.  Ravens-
bourne; also ponds and ditches, ;
RoveH-TATLED STICKLEBACK (Gasterosteus trackurus). Common in the same
situations.
Orper. MALACOPTERYGIL
SUBORDER. ABDOMINALES,
Famivy., Cyprinide.

Cosox Cawe ( Cyprinus carpiv). Common. Ravensbourne, &e.

Prusstax Care ( Cyprinus gibelio). TIn a pond at Kidbrook. (Mr. Tugwell.)

Gorp Cagre ( Cyprinus auratus). Domesticated in ornamental ponds. A Chinese

species.

G'[IT-EEDI;I ( Gobio fluviatilis). Common. Thames and Ravensbourne.

Texca ( Tinca vulgaris). Common. Ravensbourne, &c.

Brean (Abramis brama). Thames and Ravensbourne.

Roacn (Lenciscus rutilus)., Common. Thames; Ravensbourne. Donovan says
the finest roach are taken in the Thames about the middle of May, or early
in June. Izaac Walton speaks of 2 lbs. roach, but Mr. Jesse tells us of one
that weighed 3 1bs,, which was taken in the Thames; the largest on record,
unless we may believe Pennant, who, on the authority of an * intelligent
fishmonger,” mentions one which weighed 5 1bs.

Donvre Roacn (Leuciscus dobula). The only instance of this fish, which inhabits
continental rivers, as the Rhine, Elbe, Oder, and Wesel, appearing in our
own streams, fell under the notice of Mr. Yarrell himself, who says (i. 397),
* While fishing in the month of August, 1831, in the Thames below Wool-
wich, with the mouth of a whitebait-net open against a strong flood-tide, 1
caught a single specimen of the fish above named, but have not been so
fortunate as to obtain any more since.”

Dace (Leuciscus vulgaris). Common, Thames and Ravensbourne,

Cuun (Leuciscus cephalus). Not uncommon. Thames and Ravensbourne.

Ruop (Leuciscus erythrophthalmus). This fish is found in the Thames, and other

waters round London.

Break (Leuciscus alburnus). Common in the Thames.

Misnow (Leueiscus phorinus). Common.|  Thames and Ravensbourne.

Loacu ( Cobitis barbatule). Common. Ravensbourne,

Famivy, Esocida.
PigE ( Esox lucius). Common. Thames and Ravenshourne.

Faminy. Salmonidee.

SaLsoN (Salmo salar). This prince of esculent fishes is sometimes, though
rarely, found in the Thames, and such a circomstance is now less common
than formerly. Yarrell, whose ©Brit. Fishes™ was published in 1841, says
that the last Thames salmon he had a note of was taken in June, 1833, The
appearance of the common Tern, or sea swallow (Sterna hirundo), which on
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its arrival in May wings its flight for miles up the Thames, is the signal to
the fishermen to keep a good look-out for a salmon. The occasionally
coineident reappearance of a tern and a salmon has induced some of the
Thames fishermen to apply to the former the name of the salmon-bird. A
Thames salmon is a prize to a fisherman, which, like other prizes, occurs
but seldom ; for in the London market a Thames salmon fetches the highest
price, on account of the proximity of its place of capture to the place’of sale,
and its consequent freshness.
Comyon Trour (Salmo farto). Thames and Ravensbourne,

SmeLT (Osmerus eperlanus). These, like their congeners the Salmon, ascend
rivers, especially the Thames and Mersey. “The Thames and Medway
fishing with small-meshed nets for smelts is permitted under the jurisdiction
of the Lord Mayor of London, from St. Augustine’s day (28th August) till
Good Friday. Formerly the Thames from Wandsworth to Putney Bridge,
and from thence upwards to the sitnation of the present suspension bridge at
Hammersmith, produced abundance of smelts, and from thirty to forty boats
might be seen working together; but very few are now to be taken; the
state of the water preventing the fish from advancing so high”"—
Yarrell, ii., 13. »

Faminy, Clupeide.

WarTEBAIT ( Clupea alba). Pennant's description (before quoted) of a kind of
bleak, as he called them, which he met with, in his *“ Journey to Dover”
(i. 23), is amusing to read in the present days of ministerial and munieipal
banquets. These dainty fishes were long supposed to be the peculiar
property of the ‘I'hames, but Dr. Parnell, in his ** History of the Fishes of
the Firth of Forth,” says: “I have found it to inhabit the Firth of Forth in
considerable numbers during the summer months. From the beginning of
July to the end of September they are found in great abundance.” In the
Thames they begin to make their appearance, very small, about the end of
March or beginning of April, and the season lasts from the beginning of
April to the end of September, when they are taken at every flood-tide.
Yarrell says: © When fishing as high as Woolwich, the tide must have flowed
from three to four hours, and the water become sensibly brackish to the
taste before these fishes will be found to make their appearance. They
return down the river with the first ebb-tide, and the various attempts to
preserve them in well-boats, in pure fresh water, have uniformly faled.”
( Yarrell, ii., 204.) Some have held that these fish are the young state of
other fishes; and Dr. Fleming, that they are the fry of the Alice shad, to be
mentioned presently. This theory is not accepted.

TwarTE SHAD ( Alosa finta). This is the common Thames 5]1511:]: another sea-fish,
which enters our rivers about May to deposit spawn, returning abont the end
of July. *Twaite shads appear during these three months in abundance in
the Thames from the first point of land below Greenwich, opposite the Isle
of Dogs, to the distance of a mile below, and great numbers are taken every
season.” (Yarrell.) They are usually twelve or sixteen inches long, weigh
half a pound to two pounds, which it never exceeds, and are said by Pennant
to be  esteemed a very insipid, coarse fish.” Fishermen are pr:rhl]}ljed
from taking shad in the Thames after June 30th, in order that the remaining
fish may be allowed to spawn without interruption. :

Avrice SHAD (Alosa communis). This is the Severn shad, or true shad, and weighs
from four or five to eight pounds. It is taken, though rarely, in the
Thames. A specimen Wwas brought to Yarrell, can ht,_m }lrﬂal, above
Putney Bridge, and another is mentioned by Jesse (** Gleanings, 3rd Series,
p. 147) as having been taken in 1833, June 25th, opposite Hampton Court

Palace.
SUBORDER. SUBBRACHTALES.
Faminy. Plewronectide.

h
; Platessa flesus). The Thames fishermen take abundance of these fis
qufl::;“]:il:ept?hrd asﬂhigh as Teddington and Sunbury.
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Orper. APODES.
Famivy, Murenide.

Srarp-xosED BEL (Anguilla acutirostris). Multitudes of these fishes pass up and
down the river in their periodical migrations, constituting the *“eel-fare™ or
fair; little eels to the size of three inches proceeding from the sea (or,
rather, brackish water) upwards, passing even the locks in their undr:vmtmg
course, This generally takes place in the spring. In the autumn the ol
eels pass in the contrary direction towards the sea. Dr. Roots, of Kingston,
relates (Jesse's “ Gleanings ") that as many as sixteen to eighteen hundred
small eels were observed to pass through a given space in one minute, and
the fair lasted five or six days.

Broap-nosep EeL (Anguilla latirostris.)

Srpcrass. CHONDROPTERYGIL
OrpEr. ELEUTHEROPOMI

FamivLy. Sturionide.
Common STurGeos (Acipenser sturic), Taken occasionally, but rarely.

OrpEr. CYCLOSTOMI.
Famiry. Petromyzide.

Lamrrey (Petromyzon marinus), A marine Lamprey travels up the Thames from
time to time, 1n the face of all difficulties. Broderip says one was taken in
June, 1834, and another as high as Sunbury weir in 1835.

Lanrers (Petromyzon fluviatilis). The river Lamprey abounds in the Thames,
and although best between October and March, they are to be obtained, says
Yarrell, every month in the year. They were formerly much used as bait
for other fish, and were sold for that purpose to the Dutch. Yarrell says
that the Thames alone supplied from one million to twelve hundred thousand
;11{1]1;1&11}'. These were chiefly taken between Battersea Reach and Taplow

ills,
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ApPPENDIX A.

The following list of rave Birds, which are recorded as having been captured in the imme-
ve Jfo tfia i m{.t'ni[y of London, has been collected from various sources.

Hosgy ( Faleo subbuteo), Clapham.

GrearT Grav SeriKE (Lanius excubitor). Picked uvp in Kentish Town; also at
Kilburn.

Lirrie OwL (Striz passering). In London, and at Lambeth.

Brack Repstart ( Phenicura tithys). At Shepherd’s Bush, and in Regent's Park.

Ricuann's Pieir (Anthus Ricardi). Copenhagen Fields and Bermondsey.

Ortorax ( Emberiza hortulana). Marylebone fields.

GRrAY-HEADED WAGTAIL ( Motacilla neglecta). Finsbury. Yarrell’s figure is from it,

Hoorok (Upupa epops). Fulham, b

Bonenian Waxwing (Bombycilla garrula). Kilburn and Clapton.

ReD-wiNGED STARLING (Aglaius phenicurus). Shepherd’s Bush.

GreAaT Buack WooDPECKER (Picus martius), Battersea fields.

Lirrie CrAKE ( Crex Porzana), Chelsea.

Gray Prararore (Phalaropus lobatus). Battersea.

RED-BREASTED MERGANSER (Mergus serrator). Thames, Putney Bridge.

EArep GREBE (Podiceps auritus). Pond near Hampstead.

Comsmon TERN (Sterna kirundo). Bushey Park,

Ricaarpsox’s Skva (Lestris Richardsont), Thames at Battersea,

Pomarine SEvA ( Lestris pomarinus). Hackney marshes. :

Lrrrie Guin (Larus minutus). Thames near Chelsea. The first British specimen.
(Montagu. )

GREAT Brack-BACKED GuLL (Larus marinus), Putney,

SrorMy PerREL (Thalassidroma pelagica). In Old-street Road; also, one was shot
from a coal-barge between Blackfriars and Westminster Bridges.

The remaining Birds are only deseribed as having been captured * near London,” and T
have no clue to the exact locality. ;

Roven-LeGGED BuzzarD (Buteo lagopus). Penn.

Scors-EARED OWL (Scops Aldrovandy).

Piep Frycarcuer (Muscicapa atracapilla).

Larrasp Busring (Emberiza lapponica).

MeaLy REproLE ( Linola canescens).

Purrere Herow (Ardea purpurea).

Nicur Herox (Nycticorax Gardeni). The first British-killed specimen.
Rep-prEASTED GOOSE (Anser ryficollis). The first British-killed specimen.
Fore-Ta1LED PeTREL (Thalassidroma Leachit).
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A COMPARISON BETWEEN
ANCIENT AND MODERN VIEWS OF THE
MIGRATIONS AND HABITS OF BIRDS.

Tue object of the following paper is two-fold, namely,
first, to collect the opinions of various ancient writers
upon certain ornithological theories, and secondly, to ex-
amine how far we have improved upon these up to the
present time. In doing this, two things have particularly
forced themselves upon my attention. The first of these
is the near approach to truth, and the great amount of
good sense exhibited by the naturalists of antiquity —
the extravagances coming, not from their pen, but rather
from those who incorporated their ideas with religious
systems. The second remark to which I would direct
special attention, is, how modern theorists have, in en-
deavouring to establish novel ideas, gone back to those
of the ancients, and reproduced hypotheses long since
exploded, by the natural advance of knowledge ; and
besides this, it will appear how much we, in the nine-
teenth century, have in common with the people of 2000
years ago, not only in science, but in the ordinary affairs
of every-day life. Customs which we regard as charac-
teristic of our own generation, and even particular modes
of thought, which we might imagine to be as ephemeral
as ourselves, are indeed not unfrequently traceable to a
high antiquity, showing the common bond which unites
the human race in all ages — the common source of our
-human nature — whether Greek, or Roman, or English—

whether it be in the Iron, the Augustan, or the Victorian
Era.,
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poet meant, that formerly the Kite was looked upon as.
the sign of Spring. Then again, he informs us (1. 505),
that the Cuckoo, in like manner, governed all Pheenicia
and Egypt, because when it cried “kokku,” they con-
sidered it was time to reap their wheat and barley-fields.

This remarkable comedy of Aristophanes gives us
(1. 693) a scheme of cosmogony, in which the birds play
a very prominent part. The Chorus (which consisted of
Birds) tells us that in the beginning were Chaos, and
Night, and Erebus, and Tartarus, and that there was
neither water, nor air, nor sky. What there could have
been in those early days it is difficult to conceive, before
these important materials existed ; and the picture thus
afforded is superbly blank and chaotic. The next step
in the Aristophanic cosmogony is at least remarkable
— “ Blackwinged Night " proceeds the Chorus, produced
a self-formed egg, whence, after a time, sprang Eros
the much-desired, or plastic Love; and then follows the
parentage of the Birds — for Eros, in conjunction with
Chaos, produced the bird-kind, and before these, was
there no race of immortals. The benefits they conferred
upon mankind were commensurate with this high and
ancient lineage :— “the greatest blessings,” say they
(1. 708), ““which can happen to mortals, are derived from
us; first, we show you the seasons, viz. — spring, winter,
autumn ; the Crane points out the time for sowing, when
she flies croaking into Libya; she bids the sailor put
away his rudder, and take repose, and every prudent man
provide himself with an upper garment. Next, the Kite
appearing, proclaims another season, viz.,—that it is time
to shear your sheep. After that, the Swallow informs you
when you may sell your cloak, and buy light summer
clothes.” '

Alt_hﬂughl these phenomena had ceased in the time
of Aristophanes, to carry with them all the significance
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man could say, with certainty, whither they went, or
what became of them during the interval of their absence,
it was no great wonder that they should imagine them to
have retired somewhere beyond the sphere of the earth,
and perhaps (who could tell 7) might approach the region
of Olympus, where they could hold converse with the
very gods, and be enabled, by them, to predict future
events. And when, in later times, it became known to
travelled philosophers, that some of them might be seen
high up the Nile during winter, that fact, instead of
shaking the confidence of those who credited their pro-
phetic gifts, only served to confirm their faith. For, if so,
why should they not make periodical visits to Aithiopia,
and even to Ammon, where they might meet Jove him-
self, and receive from him an annual ratification of their
powers, and new messages from the counsels of the
gods. The very foresight of the birds, as shown by the
regularity of their times of departure and reappearance,
seemed to have something of a divine nature in i,
although Virgil, as in duty bound, being an Epicurean,
disputes this matter, and declares that he believes it to be
mere instinet. Still others believed it was not so; and
thus it was almost natural for a superstitious people to
believe that birds were the interpreters of the gods,
Aves internuncice Jovis (Cic de Nat. Deor: lib. ii. c. 34), as
soon as any one boldly stood up and announced it as a
fact. Hence arose Augury, one of the most ancient
species of divination. “We are to you,” exclaims the
Chorus of Birds in Aristophanes, “ Ammon, Delphi,
Dodona, and Pheebus Apollo, for after consulting us,
you undertake every thing — commerce, purchases, and
matrimony.” (L. 716).

~ Augury, by which was meant a forewarning notice
concerning future events, derived from prophetic birds,
was invented, according to various authors, by Prome-
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times have been accounted more fortunate, but in Darius’s
Scythian expedition, they are said to have presaged the
destruction of his army, and Tzetzes, the commentator
on Hesiod, as well as Apuleius (Golden Ass), enumerate
the Swallow in their list of inauspicious birds.

But there was another reason why birds were regarded
as possessed of a supernatural knowledge of human affairs.
As they were continually flying about, they were supposed
to “observe and pry into mens’ most secret actions, and
to be acquainted with all accidents.” Thus Peistheterus
in the Birds (1. 601) says, “ No one knows of my treasure,
‘except indeed some bird ;' and Sophocles, in the (Edipus
Tyrannus (1. 310), makes (dipus say to Tiresias the
augur, “ If you have received any information concerning
the death of Laius from the prophetic birds, divulge it.”
There was also a Greek proverb, to the effect that when
they were engaged in any secret action, no one knew
what passed, madw ye éiris Spwis (except perhaps some bird).
It will at once be recollected that we have to this day an
analogous expression, inasmuch as we say, ¢ A little bird -
told me,” when we wish to affect mystery as to the true
source of our information. (Compare Andersen’s Mirchen,
“ Der Tannenbaum”).

Particular birds have, in all ‘ages of the world, been the
subjects of special worship, on account of some property
or quality which has rendered them fit symbols of divine
attributes. Thus the Ibis was worshipped in Egypt, as
we learn from many writers, and the reason given by a
great number is, that of Herodotus (ii. 75), viz. — that it
fed upon winged serpents, which came out of Arabia in the
spring. A score of ancient writers, nay two score, might
be cited in support of this opinion. Another reason, how-
‘ever, says Maurice,in the Appendix to the © Ruing of Baby-
lon,” was founded upon the Egyptian love of geometry,
because (according to Plutarch), the space between the







 One, SOITOW,
Two, mirth,
Three, a wedding,
Four, death,

are applied to the poor inoffensive Magpie. It is said
that Cicero, flying from the emissaries of Antony, was
warned by the noise of Ravens, that his end was near,
and in the “Popular Antiquities” may be found the fol-
lowing :—*“I have likewise a late example of a young
gentleman, Mr. Draper, my intimate friend, who a,b-::nut,
five or six years ago, in the flower of his age, had on
sudden one or two ravens in his chamber, which had been
quarrelling on the top of his chimney ; these he appre-
hended as messengers of his death, and so they were, for
he died shortly after.” Pliny in his account of the Raven
(x. 12) says, that their ominousness arose from their harsh
note, which sounded not unlike a person in a choaking
condition. The same aunthor tells us (x. 32), that the
Kingfisher was a bird of good omeny and at breeding-
time foretold tranquil and calm weather; and still the
fisherman and sailor look uwpon the Halcyon with a
benevolent eye, and regard him as the harbinger of
days, whose beauty has become proverbial.

Although the principles of migration are better un-
derstood by us than they were by the ancients, we are but
little better acquainted with their winter retreats. We
have seen how the ancients imagined them to quit our
sphere, and to show how fond men are of geing back to
old and exploded theories, and how much pains a really
well-informed person may take to uphold a favourite
absurdity, T shall notice a theory, a full account of which
may be found in that curious repertory, the Harleian Mis-
cellany (vol, ii. p. 583). The writer of this paper, which
bears no name nor date, but must have been penned

about the middle of the last century, appears to have
B
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and sanguine, and so may have their provision laid up for
the voyage, in their very bodies ;” besides, he adds, they
would probably be asleep all the way, which spares
provisions.” But they could never fly for two months at
a stretch! Well, it does appear an extraordinary flight,
but let us meet that objection by supposing that there
are, between this and the moon, many ‘globules or
sotherial islands” of which we can take no cognizance.
But the moon revolves round the earth every twenty-
eight days, the poor birds would never catch it ] Dolt!
do you not perceive that if they set out at full moon, and
are two months on the journey, they will arrive also at
full moon, when the satellite is just in the same position
with regard to the earth as when they started ? And so
the eminent professor has it all his own way, and his
pupils ¢ earnestly desire’” that his extravagance may be
immortalized.

A theory, little less physically impossible, has found
acceptance with dispassionate and scientific observers,
and that is, that in winter, some birds, at all events
Swallows, retire to the bottoms of lakes and rivers, and
pass the dead months in a torpid state under water.
Olaus Magnus was one of the earliest, if not the first
to adopt this strange theory. He was followed by
Etmuller, and afterwards by Derham, who quotes a
communication to the Royal Society, in 1713, from a
Doctor Colas, “a. person very curious in these matters,
who saith, that he saw sixteen swallows drawn out of
the Lake of Samrodt, and about thirty out of the king’s
great pond at Roseneilen ; and that at Schlebittin, near
a house of the Earl of Dohna, he saw two swallows just
come out of the water, that could scarce stand, being
~ very wet and weak, and that he hath observed the
Swallows to be often weak for some days after their
appearance.” The Swedish naturalist, Alexander Berger,
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— and nothing can convince her that she was in any way
deceived, inasmuch as she not unmaturally prefers the
testimony of her own senses fo the dictum of closet
naturalists.

Now in examining into this statement, the first thing
which strikes us is the positiveness of the observation.
It is not easy to prove a negative. We may say that
the thing is impossible — that no air-breathing animal
could exist beneath an element so unfitted for its respi-
ration as water —we may strengthen this argument, by
calling to mind the active respiration of the class of
Birds, and their very exalted animal heat — we may
dwell - upon the necessary suddenness of the change
from air to water —we may argue, that no animals known
to hybernate, are believed to submerge themselves —
and we may clench the matter, by appealing to John
Hunter's assertion, that independent of any observation,
the submergence of birds in a living state was not pos-
gible ; still, if any properly authenticated case, which
when examined, proves to be out of the reach of fallacy,
should occur, then must theory fall before it like ice
before the sun. Let us therefore briefly examine the
circumstantial account given by a credible witness, and
corroborated by another. Is it possible that it can be
without foundation? TImperfect observation, arising from
a want of special information upon the subject observed,
hag perpetuated many an error, and retarded many a
truth. Let us only recall the circumstantial account
given us by good old Gerarde, who gravely tells us
“What our eyes have seen, and what our hands have
touched, we shall declare;” and then proceeds, in all
good faith, to describe how Bernicle Geese grew upon
trees, and fell thence into the water. Bearing in mind
then, that the fair disputant disclaims any special know-
ledge of Natural History, let us hear her further. ~She
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to recognise these birds upon resuming their flight; —
while, as they retired by degrees to their roosting places
for the night, the gradual diminution of their numbers
would most readily confirm the impression, that those
birds which were really only momentarily lost to view,
had sunk beneath the protective bosom of the still,
deceitful pool.

The simple hiding and hybernation of birds being a
doctrine less extravagant, and more in analogy with re-
cognised phenomena, has obtained wider credence. It
is as old at least as the days of Aristotle, who tells us,
that ¢ many birds, and not a few as some imagine, hide
themselves in holes,” and he enumerates the Swallow,
Kite, Thrush, Starling, Owl, Crane, Turtle, Blackbird, and
Lark, as undoubtedly hiding themselves thus. Pliny also
infers (x. 10) that Kites lie concealed in holes for some
months, This doctrine of the hybernation of birds has
received strong support from more modern naturalists.
Scheeffer, Hevelius, Derham, Ellis, Daines Barrington,
Pennant, Gilbert White, and the Swedish naturalists,
Klein and Kalm, were all more or less in favour of their
hiding rather than migrating; and the great Linnzus
himself lent them his countenance. It became, in the
last century, a common mode of expression among those
who were accustomed to derive their ideas from contem-
porary authorities ; thus Sturm in his Reflections for April
28, says, “ The mild air of spring awakens the Swallow
from his benumbed state.” But although numerous
stories are recorded of torpid birds being turned up from
their winter retreats, it is to be remarked, that they are
always, or nearly always, upon hearsay, and doubtless
have lost nothing in the transmission from one person to
another. There is scarce an instance of a person describ-
ing such a circumstance from his own observation. * No
man” gays Gilbert White, a supporter of the theory, “no
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from the strong similarity existing between the Cuckoo
and the female Sparrow-Hawk, which is really rem arkable.
Aristotle took pains to refute this very exrror,

The Stagyrite was not unacquainted however with the
true causes of the phenomena of migration, and he knew
that some birds, when they quitted him, visited warmer
olimates. Thus (Hist. An, L viii. e. 12), he says, “ Both
the Swallow and the Turtle leave us to spend the winter in
other climes.” Even so far back as the days of Homer,
indeed, some isolated facts were known, though no
oeneralization was arrived at. Herodotus is the only
ancient writer who gives us definite information on the
subject ; and in his invaluable second book, he tells us
that Swallows and Kites continued all the year round
about the springs of the Nile. J/Elian also says, they
remain in the northern latitude but six months. And 1t
is surprising how few new facts have come to light in the
twenty-three centuries which have elapsed between the
time of Herodotus and the present. Up to about a century
ago, we have seen that the majority of naturalists doubted
the fact of Swallows quitting the country at all; and it
was not until M. Adanson announced in his “ Voyage to
Senegal,” that he had seen European Swallows in that
locality in winter, that the matter was considered as
demonstrated. He says, that late in 1749, European
Swallows lodged on the wvessel in which he travelled
from Goree to Senegal, and that they are never seen
there except at that time of the year, along with Quails,
Wagtails, Kites, and some other birds of passage; and
further, that they do not build their nests there. But
this observation of Adanson’s is open to many objections,
~and even in the last century, there were not wanting
ornithological writers who attempted to prove that no
reliance could be placed upon a general and vague re-

mark made by a person, who however great might be his
C

























[From THE PROCEEDINGS OF THE LivERPOOL LITERARY AND PHILOBOPHIOAL

Socrery. Reap Aemin 15rm, 1861.]

CONTRIBUTIONS TO BRITISH ORNITHOLOGY ;—
THE NOTES OF BIRDS.

By CUTHBERT COLLINGWOOD, M.A,, F.L.S., &ec.

THE subject of the present paper, if it possess no other merit,
.~ is, at least, appropriate to the season, since our woods already
resound with the songs of our indigenous birds, while the first
instalment of the more musical band of foreign visitors has
already appeared among us.

I hardly think, however, that the subject needs any defence,
inasmuch as it is one of considerable interest to the general
naturalist, and, to the ornithologist, essential. It is, moreover,
a subject which, in my opinion, is singularly neglected. True,
that in most ornithological works, a few pages are devoted to
the notes of birds; but, as far as my experience goes, the
- cursory remarks found in these works are of a very general
nature, and, in most cases, mere repetitions, copied from one
author into another. Inscarcely any work that I am acquainted
with, is the subject fully entered into as a matter of personal
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the habits and existing conditions of indigenous birds ; while
in foreign countries, a careful attention to the voices of hiﬁrda
not only would greatly facilitate the discovery of new species,
but the detection of European birds, or, indeed, the negative
knowledge—the absolute certainty that such a bird is not
the Buropean species—would assist greatly in elucidating the
phenomena of migration.

I have called it language, for such in deed it 1s, which, like
its analogue, human speech, has undergone a Babel-like
confusion ; nevertheless, each species comprehends the notes
uttered by its own, but these notes do not influence
another species. Indeed, the analogy may be carried even
further. The human voice utters certain sounds which, by
a national freemasonry, are understood by all alike, however
different their tongue—so with birds, there are certain sounds
which are understood by all birds in common—the sounds,
that is, which indicate the near approach of common danger.
Besides all this, it must ever be borne in mind that birds are,
next to man, most gifted with the power of expressing by
sounds the feelings and impulses which arise under the various
conditions and circumstances in which they are successively
placed. Although, however, I purpose, in the present paper,
to address myself more particularly to the warble, or love-song,
of birds, 1t must not be imagined that they have no other vocal
gifts. The male, the female, and the young, all have their
peculiar notes, a knowledge of which may be of service, as it
cannot fail to be of interest, to the ornithologist. The male
has his defiant note, or battle-cry—his loud outery when
danger approaches—the call he possesses in common with the
female, by means of which they are constantly informed of
each other's whereabouts—the soft note which he employs
when feeding the sitting hen, as well as the more or less
brilliant serenade with which he, perhaps, banishes her ennui ;
the female has her complacent chuckle, when surrounded by her
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to those we have just referred to, is a spirit of rivalry. Thus,
Barrington, in his paper on the singing of birds, says that the
bird-catchers lay considerable wagers whose call-bird will jerk
the longest, as that determines the superiority. “They place
them opposite to each other by an inch of candle, and the
bird who jerks the oftenest before the candle is burnt out
wins the wager. We have knmown a linnet, on such a trial,
persevere in its emulation till it swooned from its perch.”
Mzr. Sweet, in his “ British Warblers,” gives instances of birds
falling dead from their perch when trying to outrival some
other bird confined with it in the aviary.

Another condition under which birds sing is in the excite-
ment of an unusual noise. Thus, a caged bird will sing when
a noise is made, whether harmonions or discordant ; and I have
heard a nightingale sing continuously in a bush within half-a-
dozen yards of the Great Western Railway, while a long and
heavy goods train has been thundering past at dead of night.

Some birds sing immediately that they are disturbed.
Instead of being frightened and silent, a sudden disturbance
will set them singing. This is especially the case with the
nightingale, and the sedge-warbler, both nocturnal birds ; and
many a time I have discovered the presence of the latter, when
silent, by throwing a stone into the willow-patch where I
supposed him to be concealed, and he has forthwith commenced
his lively song.

No external circumstance of weather will prevent a bird
from indulging in song. The most miserable degree of cold
or wet, or both, only seems to animate him. Thus, I have
frequently remarked in early morning, when the singin g of the
birds has induced me to expect bright weather, on looking
forth, the utter wretchedness and cheerlessness of the scene has
disappointed and surprised me. Indeed, some birds seem to
rejoice in these sorts of miseries. The missel-thrush is well
known under the name of storm cock, from his habit of
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reasons for dissenting from his conclusions. Regarding, as 1
do, the song as a specific character of a bird, and variable,
like other specific characters, within definite limits, it appears
to me to be contrary both to analogy and experience to
imagine that it depends upon any accidental circumstance
whether a bird shall have the song of its own species, or that
of some other which it may happen to have heard. If the
notes of birds were simply acquired—if teaching were
necessary—it could hardly be otherwise than that some birds,
deprived of their parents at an early period of their existence,
should grow up either with no notes at all, or with the notes
of some other species which happened to be in nearest
proximity. But are there any instances on record of birds in
the wild state using notes other than those of their own
species? I know of not a single one; nor, indeed, does
Barrington pretend that he ever met with, or heard of, such
an instance. It is true that, in confinement, birds may be
taught to pipe the notles of another species; but this only
proves that they possess powers of imitation, which, added
to a docility of disposition, render them easy of education.
The song of a canary which has been educated under a titlark,
for instance, is, in this point of view, strictly analagous to the
pipe of a bulfinch which has been taught to whistle © God
save the Queen.” Both are examples of education only.

It may even be conceded that some birds in their natural
condition, possess imitative faculties which render them
capable of mocking other birds ; but such birds either do not
confine their mimicry to the notes of one species (as the
American mocking bird) or they only give here and there a
snatch from the song of another bird, mingling it up with the
unmistakeable notes of their own species. Such birds (which
- White designates polyglots) may be indeed innocent of
even that amount of imitation, and probably are so, the
resemblance to certain strains of other birds being perfectly
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and. thirteen, summer visitors.* The notes of these are each
characteristic, and although space will not allow me to describe
them individually, T shall, by arranging them in a tabular
form, endeavour to convey some idea of their affinities and
mutual relations.

Barriilgtan has given in a note, a table which professed to
shew the comparative merit of our song birds; the idea of
which, he tells us, he borrowed from Mons. de Piles, in his
“(Cours de Peinture.” This table, although well-known, T
shall, for the sake of illustration and comparisen, introduce
in this place :—

DAINES BARRINGTON'S TABLE OF THE COMPARATIVE MERIT
OF BRITISH SINGING BIRDS.

3 3
e S e S g
20, the Point of Absolute EE |58 Bz 2 =
Perfection. s8 (&2 |32 = 2
' =l il sl = -
Nightingale .. .. ... i P e £ 7 B 1 e ) O )
Bloylarde o st il e e 4 19 4 18 18
Woodlark BEss s Eses e EnE R R 18 4 17 12 8
Tiﬂ“:rk lllllllll LA L B R R R ].ﬂ' 12’ lﬁ 12 1’2
o T L) T T oS ) i i 12 16 12 1 18
Goldiimeh . oo i vus 4 19 d 12 12
Chaflineh. s v uinmisis vasins 4 12 4 8 8
Greannolic o e aisia ois s ate atein® 4 4 4 4 6
Hedgesparrow. . ..eu.. il e n s [} 0 6 4 4
Aberdavine (or Siskin) ........ 2 4 0 4 4
Hﬂdl'.lﬂu TERIEEETEE SRR R D 4 ﬂ' 4 i
ThI'IJSh SEw s s KR E R 4 i 4 4— 4
Blac_khird ST e e e 4 4. 0 2 2
Robin a i aa G 16 12 12 12
i e T e A e A A LA 0 12 0 ! 4
R];]Jeﬂ: w mNrf ']i[‘ﬁ -ak 0 4 0 2 2
nck-cap, or the No .
Nightingule B s asy i 1e]

FeL There are, in addition to these, nine or ten other birds which enjoy the
reputation of singing birds, but as these only visit us in the winter, they are not

often heard in this country. Such are the Siskin, Redpoll, Brambling, Grey
Wagtail, &e. If to these be added the Tits (Parus,) which some may consider as

f‘:ﬂﬁf of admission into the list, we have then about 50 songsters in our Avi-
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'l‘enizher of our woodland voealists would never pause al 19 in
his masterpiece, when 20 was attainable. Further,. Mr.
Barrington seems to have had a partiality for particular
numbers, and an analysis of his table shews, that out of 76
numerals employed, the number 4 occurs 29 times, and E.?'IIE!
number 12 seventeen times; these two numbers thus compris-
ing together 46 out of 76, of which the table is composed.

I have often been surprised that this table, formed by
Barrington in 1773, although it has attracted much attention,
has never been imitated with a view to improvement and
perfection, Such an improved table would naturally be a
source of much amusement in its formation, as well as of
some interest to-those well acquainted with the varied voices
of British birds, in the comparison of its results with their
own ideas and feelings. - I venture therefore to offer the
following, not as a perfected, but as a somewhat improved
scheme upon that of Barrington's, founding its claim for
improvement upon the following considerations:—

In the first place, the numbers are derived from a careful
observation of the birds in their native haunts in spring, when
their powers of song are in the most perfect natural condition.
Secondly, T have introduced a considerably larger number
of birds than those referred to by Barrington, in fact perhaps
all those which have any claim, when judged by our definition
to be regarded as British singing birds, and numbering 86.
Thirdly, I have made 24 the point of perfection, instead of
20; because I thought that by so doing, the facilities for
comparison among a so much greater number of birds would
be proportionately increased, without incurring any loss in
the 'general plan. Fourthly, I have admitted that the point,
of perfection is attained by at least some one bird in each of
the qualities, considering the bird against which 24 is marked
as the type of that quality. Fifthly, T have superadded to
the five qualities mentioned by Barrington, a sixth, viz.,
power or strength of voice, as decided by the distance at
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An analysis of the foregoing table shews that the Blackbird has
been selected as the type of the quality of mellowness of voice,
the Wren for sprightliness, and the Nightingale for plaintive-
ness—the last, of course, carrying off the palm in compass
and execution. For strength of voice the Mernlide are all
remarkable ; the loudest, perhaps, being the Missel Thrush,
though the Lark nearly approaches him in this particular.

In this table the birds are arranged according to their
Jamilies, but the sum-total of the figures appended to each
bird will give the following scale of superiority in song :—

Bird. Total. Bird, Total.
1 Nightingale .......... 125 18 Sedge-warbler...o...... 71
R BIARKORY o o0 wials timiwinseis i e LIS 20 Starling ..seessesenses OB
3 Garden Warbler ........ 103 T L A P e e e
4 Woodlark ......s044.. 101 22 Pied Wagtail ..... b 1)
O Bkplark s Sn sl c ol 23 Greenfinch ....... v T
6 Song-thrush .......... 8@ 24 Redstart ......... v b H
T SWALlOW c.vvns-svenens BB 20 Hedge-sparrow ........ 61
8 DIDYRE. o iallu = ot ieataisiaiviat OH 26 Lesser Whitethroat . ... .. 60
B Hlacklind oo e . 84 ST Whinichat . ... eeeeeess B0
101 Chaffineh 5l S8t vealen 87 28 Wheatear..... oldiefe diarains il
11 Reed-warbler ....eees.. 86 20 Missel Thrush ........ Hh
12 Meadow-pipit.....000.. Bl 30 Btonechat +.seeesss. .. 48
13 Goldfinch ............ 83 sl Bullfinahi, ool e e, 4l
1 Fivmet, .ot o aamnnsioss A 4] d2 Cirl-bunting .......... 40
i by BT T T P o ) 73 33 Reed-bunting ..... vaees . 38
10 Redbregst ..ociivies.» 76 84 Golderest. «ueessss wele D
17 Whitethroat .......... 75 BB e s 20
18 Willow-wren ..eeenees. 72 30 Tree-sparrow .......... 28

In order still further to exhibit the comparative powers of
our British birds, and at the same time to arrange their
numerous mnotes in something like an orderly series, the
following system is offered, which shows the type to which
each song-bird belongs, and locates each bird in an ascending
series, according to such type, beginning with those whose
notes are least numerous and varied, and gradually rising to
the most powerful and accomplished vocalists,

First—Birds which possess but a single note or call.

The greater number of birds, by very far, as I have before
observed, come under this category, and therefore, however
much this call may be varied in tone, they are necessarily
excluded from the rank of singing birds,
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And Sixthly and lastly, are those birds which possess an
indefinite number of mnotes, so that mo tWo PASSAEES aIe
precisely alike, and the observer judges more by the rfmuhry
of the tone than by the identity of the passages. This class
includes the greater number of our true singing birds, and
may conveniently be divided into two groups, Wiz

A. Those whose song is uttered in what the bird-catchers
call jerks, that is, passages more or less beief, but always
varied, and separated by an interval; such as—

1 Redbreast, 3 Lesser Whitethroat,
2 Whitethroat, 4 Blackeap,

5 Nightingale.
B. Those whose song is long sustained, without any rest
or interval, as—

1 Pied Wagtail, 6 Reed Warbler,

2 Starling, 7 Linnet,

3 Goldfinch, 8 Garden Warbler,
4 Swallow, 9 Wood-lark, :
5 Sedge Warbler, 10 Sky-lark.

Our indigenous birds appear, some of them at least, to be
capable of singing nearly the whole year, excepting only during
the moulting season, and this is certainly an argument against
the sexual cause of song. The Robin, the Wren, the Starling,
&e., may be heard through the frost and snow of January,
althouglr it is quite true that they improve greatly in their
qualities of voice during the breeding season. Other birds
gradually take up their song as the spring advances. The
Missel and Song Thrush also usually sing in January. In
the course of February, the Chaffinch, Hedgesparrow, Lark,
Greenfinch, Goldcregt, &e., gradually chime in. The Black-
bird is rarely heard till March, when he is accompanied by the
Linnet and Goldfinch.

The month of April, however, brings with it a great
accession of song, on account of the arrival of the exotic
songsters which make our spring woods so vocal. These

arriving, one after another, from the first week in April till
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their advent by their characteristic notes. I say almost,
hecause it has several times occurred to me to see the bird
only on one day, and to hear him on the next, and this under
such circumstances as to leave no doubt that the fatigue of
their journey only prevented them singing. On one occasion,
in Kent, early in April, watching for the Willow-wren, not the.
slightest trace of which I had yet seen or heard, T espied
one, which, while under my observation, uttefed a mangled
note, more like a recording mnote in autumn, and which I
should scarcely have recognized. This was the only indica-
tion I had of the bird's arrival; but next day every tree-top
resounded with the incessant warble of the species. A similar
remark I have made with regard to the Redstart.

Thirdly, judging from analogy, we arrive at the same con-
clusion, for our winter birds of passage, which quit us in the
spring, sometimes favour us with an audience before leaving.

After the period of silence, which marks the month of
August, we often hear many species resume their song, but
in a manner very far inferior to that of the spring months.
The notes strike upon the ear like those of long absent friends,
and as it always occurs to me, like those of friends just risen
from a bed of sickness, Instead of the round, full, careless
song of spring, we hear weak, vacillating and imperfect notes,
which tell either of a loss of power, or of a newly commencing
accomplishment. T certainly incline to the opinion expressed
by White, and corroborated by the Rev. L. Jenyns, that these
autumnal songsters are young cocks of the year. Without
stopping to ask why the old birds should attempt to do that
which they have not power to execute, it is to be borne in
mind that this recommencement takes place at a time when
wle_ should look for the first indications of song in the young -
birds; at a time, that is, when they are fully fledged, and
perfectly able to shift for themselves, But if it should prove
that the weak notes heard in autumn, are produced by
young cocks of the year, it will be a strong argument in







®

No other time of the day can compare with this for the
Joudness and richness of the song of birds; and no one can
have an idea of what a chorus of song-birds means, who has
not heard it between three and four o'clock of a May morning.

There is a remarkable constancy, almost to a minute, in the
awakening of birds at the same place and season ; and in two
observations made within three days at the same spot, the
difference of time in the awakening of several of the commoner
species was not more than a minute or two.

Much difference of opinion has existed as to what bird
commences this morning chorus. Several writers who have
touched upon this subject, have done so evidently without any
special observation upon it with a view to determine the truth.
In the “Journal of a Naturalist,” the author gives the Rook
the credit of being the first awake, and says the Robin is next.
Jenner, in the Phil. Trans. (1824, p. 87), “ On the Migration
of Birds,” says—* First the Robin, and not the Lark, as has
generally been imagined, as soon as daylight has drawn the
impenetrable line between night and day, begins his Jonelysong.”
Messrs. Sheppard and Whitear, in their paper *“ On the Birds of
Norfolk” (Linnean Trans., vol. xv., p. 18), say, that the Redstart
18 the earliest bird, but without observation to back the assertion.
For my own part, I distinctly dissent from all these, and in
company with the poet, - generally so true, and with the Rev.
L. Jenyns, I believe that the Lark is, after all, the first to
awaken and lead the choir. Thomson truly says—

“ Up springs the Laxk,
Shrill-voiced, and loud, the messenger of Morn."
And Jenyns,-in his “Observations in Natural History ” (pp.
93, et seq.) gives detailed results of his morning remarks
upon that subject, which precisely correspond with similar
- observations which T have myself made with care. On all
these occasions the Skylark has been fully half an hour
carolling in the air before any other bird shewed symptoms of
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THE ESTUARY OF THE MERSEY

CONSIDERED AS A LOCALITY

FOR

NUDIBRANCHIATE MOLLUSCA.

BY

CUTHBERT COLLINGWOOD, M.A., F.L.S. &c.

Aurnoven every distriet has its variety of natural productions,
whether terrestrial, fluviatile, or marine, still there 1s usually
some family which predominates in each locality, giving it a
peculiar character, and in which it may be regarded as, at least
comparatively, rich. :

The marine fanna of Liverpool is by no means destitute of
interest in other families, and possesses an ample share of
zoophytal productions in particular; but it is more especially in
the Nudibranchiate Mollusca that its riches appear. Of this
remarkable and lovely family 1t may be said to possess more
than an average share, including some of unusual interest. The
present paper will only take eognizance of the Mersey mouth and
estuary ; but by extending our researches to the neighbouring
estuary of the %ec, we find within ten miles of us fresh rarities
and beauties. It must also be taken into consideration that
the workers in this department are few, and perhaps do not
number more than a dozen for the whole district, among whom
Messrs. Price and Byerley and Dr. Edwards deserve honourable
mention. I think I may say that a more systematic working of
the coast 1s going on now than has been the case for some time

A




a

P Mr. C. Collingwood on Nudibranchiate Mollusea.

past; and we may hope still to add to the following eatalogue
of 21 species.  Already, in the present spring, two species have
been added to the local list, and a third to the Mersey proper,
ptnhtaing n e s e ot

: _ y sterous winds and cold conspiring
to drive the animals to lower depths. To the record of ench
species are appended remarks and notices of peculiarities
whether local or otherwise. j

Doris tuberculata—This is perhaps one of the most unat-
tractive, though nearly the largest of the Nudibranchs, and
requires little remark. It is not uncommon upon the Cheshire
side of the Mersey ; and I have picked it up at Egremont, New
Brighton, and Monk’s Ferry from early spring to late antumn,
Its usual size is three inches to three inches and a half, and its
colour somewhat various, being either of a pure lemon-yellow, a
hrl_ght orange, or sometimes blotehed with green, pink, or brown.
It is very sluggish, and seldom lives more than a few days in
captivity.,

Doris Johnstoni.—This is by no means a common Doris in
any loeality, and is here a very rare one.  In company with Dr.
Edwards, we found one at Monk’s Ferry on August 12th of last
year, the only one, that I am aware of, which has been taken in
the Mersey. Our specimen was of a bright yellow eolour, and
about an inch and a half long. The only other recorded speci-
men from this neighbourhood was taken in the Dee estuary, at
Hilbre Island, The spicula of this species ave very elegant, eon-
sisting of a broad embossed plate with a double and beautifully
serrated edge, terminating abruptly in a blunt apex.

Doris provima.—This pretty little Doris is peenliar to the
estuary of the Mersey, where it was first discovered by my
friend Mr. Price. It is extremely like D. aspera in general
aspect, and requires a critical eye to discriminate it at fist ; but
a little practice makes them readily distinguishable with a lens;
for the tubercles upon the cloak of the latter are more rounded
and club-shaped,—of the former rather fusiform, especially
towards the sides. But should there be any doubt from an ex-
ternal examination, the tongue presents so marked a difference
in the two species that it would at once decide the question ;
and even when the animal has been far gone in decay, and the
tongue difficult to find, I have been satisfied of the species from
an examination of the spicula, having never seen in D. prozima
the three-cornered spicula so characteristic of D. aspera. Doris
proxima is scattered in considerable numbers all along the
Cheshire shore of the Mersey estuary, from Monk’s Ferry to
New Brighton, but is nowhere very abundant. It is usually
about half an inch long, though sometimes met with very mmnute,
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and varies in colour from white to various shades of yellow and
orange. It spawns early in March, I do not think the Doris
era is found here, and have hitherto sea;ched for it in vain.
It appears to be replaced by this allied species. ‘
Doris bilamellata.—This is perhaps the most common Nudi-
branch in our estuary, and may be found in the utmost pro-
fusion, especially in early spring, its chief spawning season being
in February and March. At that period the stony ground beside
Egremont, and that in the neighbourhood of the railway pier at
Monk’s Ferry, literally swarm with this species, and are spotted
in all directions with the white ribands of spawn. These two
localities are separated by a distance of about 24 miles, the latter
being most distant from the sea; and a considerable difference
exists between the specimens of Doris bilamellata inhabiting the
two spots. At Egremont they are all of a large size, being from
an inch to an inch and a half long, and more or less mottled with
a rich dark brown; but at Monk’s Ferry an entirely different
variety oceurs : here none of them exceed three-fourths of an inch
in length, and many are much smaller, while the dark brown
mottling gives place to a much lighter colour ; and even thisis in
some specimens almost entirely absent, and they become of a dull
white. So great a persistent difference in the individuals of one
species separated by so short a distance is very remarkable, and
would almost seem to give some colour to the idea that they are
distinet species. Messrs, Alder and Hancock, however, were
unable to fix upon any distinguishing character on which they
could rely. At Monk’s Ferry they swarm over the lower part
of the slip, so that passengers landing from the steamers at low
water unconsciously trample them and their ribands of spawn
under foot. _
Doris pilosa.—A common and widely distributed species, but
by no means one of the most abundant of the Mersey Nudi-
branchs. It is a pretty little Doris, and one which varies very
considerably in appearance, within the limits of species, not only
in colour, but in general aspect. Mr. Price informs me that at
Monk’s Ferry he has found it of a pale lilac, and even white,
spawning upon Fucus serratus. A deep purplish-black variety
also occurs in the Mersey ; but I have met with only one or two
specimens during the last twelve months. When not in motion,
it bears a great resemblance to a miniature hedgehog. This
species, as well as D. prozima and some Eolids, have a habit of
crawling out of ﬂ{ﬂ water in which they are placed ; so that some
hours uff::rwnr{la 1t 1s not unusual to find them literally “ high
““djff’-"ff upon the edge of the vessel, and, of course, dead.
Polycera ocellata.~—Of the genus Polycera we may reckon
two species, though by no means commonly met with, The
AR
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above, which, however, very closely resembles the next, is the
least rare, and has been not unfrequently taken on the Eeremont
shore and elsewhere. I have not met with it during the last
twelve months.

Polycera Lessonit.—All that can be said of this, is that our
excellent naturalist, my friend Mr. I. Byerley, has taken one in
the dredge, off the North Cheshire coast, outside the Mersey
mouth ; so that no doubt it exists near us. But although the
Mersey shores offer a rich feast for the naturalist, the dredgin
1s anything but satisfactory, and experience has only resulted in
Iay'i.l]:;g aside the dredge to a great extent, and trusting to the
sea-boots.

Aneula eristata.—A lovely species, which I am glad to say is
one of our common Nudibranchs, especially on the Egremont
shore. It is here found under stones, in company with other
species to be mentioned presently; and the little light speck
ensconced in a crevice bears but a fant resemblance to the graceful
creature into which it expands when placed in the water. No
figure can do justice to the beautiful frosted silvery appearance
of the branchial plumes, or the delicate transparent whiteness of
the body ; and as it is an active little animal and constantly in
motion, its beauties are readily viewed even without the aid of a
glass. Placed in the aquarium, they have lived for some weeks,
marching freely about and traversing all parts of the tank. They
were numerous early in the last February at Egremont; but
they appear to congregate on small circumseribed patches of
stones, so that it is not always easy to hit upon the exact spot.

Tritonia Hombergii—A magnificent animal, and the largest
of our Nudibranchs ; but being a deep-sea species, the wonder
is not that it has only oceurred once or twice, but that it has
been picked up at all upon the shore. Alder and Hancock
state that it is seldom obtained except by the dredge or trawl.
It has, however, been taken on the western shore of the Mersey,
near its mouth ; and I have myself picked it up on the shore of
Hilbre Island, in the Dee estuary. Its great size, its very com-
plex tentacles, and its numerous tree-like tufts arranged all along
the sides, conspire to render it a creature once seen not soon
forgotten. '

%’Htaniﬂ plebeia, another deep-sea species, has been taken in
the dredge outside the Mersey mouth. )

Dendronotus arborescens.—This very remarkable and beautiful
animal is one of the most common and widely distributed Nudi-
branchs of the Mersey. 1t occurs more or less in all the locali-
ties frequented by the zoologist both upon the Lancashire and
Cheshire shores, but is in the greatest profusion in the hottest
part of the summer. The spot where I have found it in the
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greatest numbers is a remarkable one, and worth EEE(}I‘{H!'E' The
old landing-stage from which the ferry steamers rum,is a pon-
derous barge-like structure supported upon iron pontoons, which
are capable of being withdrawn individually. On the land side
of these pontoons, and in the crevices between them, vast quan-
tities of Tubularia indivisa and mussels accumulate and flourish,
so that from time to time it is necessary to withdraw the pon-
toons one by one and serape them with iron scoops, in order to
rid them of the masses which choke them up. This Tubularia
affords food and harbour to a vast number of animals, including
several species of Nudibranchs; and among them Dendronotus
arborescens is conspicuous. In company with my indefatigable
friend Dr. Edwards, on a fine day in the month of August last,
we gathered specimens of Dendronofus from this spot as fast as
we might pick blackberries from a hedge ; so that in a quarter of
an hour we found ourselves possessed of upwards of forty fine full-
sized specimens. 1t is not, however, at all times of the year that
they are to be found in this profusion. On the 9th of %ebrumy
last I visited the same spot, and found Twbuleria indeed in
the most magnificent condition, with pendent clusters of ovi-
form gemmules an inch long ; but though I searched long and
diligently, no trace of Dendronotus could I find. Indeed, the
first specimen of the season made its appearance, on the verge of
low-water at Fgremont, on the 5th of the present month. This
species is very sluggish in its movements, and will not live more
than a day or two after its capture. Whether it requires a constant
supply of the heads of Tubularia for its sustenance, or a constant
renewal of sea-water for its respiration, I am not aware ; perhaps
both. We have pale-yellow as well as rich-brown varieties.
Doto coronata.—This is the only species of Doto hitherto met
with in the Mersey, but is very common and widely distributed.
Along the Cheshire shore of the estuary it is in great abundance,
especially at Egremont and New Brghton, where it may be
found upon the under side of stones (the larger the better) all
the year round, as well as upon fronds of Laomedea gelatinosa,
which is our commonest zoophyte. I have counted a score upon
a single large stone. On the Liverpool side it may be found
upon the Tubularia of the landing-stage. I have never found
one, however, half an inch long, —the average size being a quarter
of an inch, and the largest three-cighths. They are very vari-
ously eoloured, seldom pale, and sometimes very richly marked,
the largest specimen I have seen being also the darkest. In the
-aquarinm this species exists longer than any other mentioned in
the present paper, and remains attached to corallines for wecks

and even months, moving about but little, and freely depositing
its minute ribands of spawn, 3
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Eolis papillosa. —We have at least eight species of Eolis
proper, of which thisis the largest and one of the least beautiful.
It is found pretty generally distributed upon the shores of the
Mersey ; but being usually of a sooty colour, it is not readily
distingmishable without speeial search. At the present time the
spawn of this species is pretty abundant on the Cheshire shore,
in the form of long convoluted cords upon the sides of stones;
but the animal itself is comparatively seldom seen. I have
never tried to keep this species in the aquarium, for its anti-
actinial propensities are too well known ; but in a small separate
vessel of water it remains almost motionless, and dies in two or
three days, perhaps for want of food. Eelis papillosa is a very
protean species, and has been known under many synonyms.
In the ¢ Annals of Nat. Hist.” (vol. ix. p. 34), an Eolis is described
by Messrs. Alder and Hancock, under the specific name of
obtusalis, which sometimes occurs upon the Fgremont shore.
This differs from the ordinary form of E. papillosa in being less
than one-third the size and of a much lighter colour. But
more extended observation led the ingenious authors to discard
it as a species, and to consider it as a variety of Eolis papllosa.

Eolis coronata.—Of all the species of the genus Kolis, 1 know
of none which combines elegance of form with delicacy of eolour-
ing in a more eminent degree than this; and it is the most
common Holis found in the Mersey. It may be taken in nearly
all the localities, and all the year round, adhering to the under
side of stones. It is a very active species, constantly moving
about or swimming, with its foot uppermost, on the surface of
the water, by a graceful .but wmysterious method of propulsion.
It most resembles Holis Drummondi in external appearance, but
may be at once discriminated from it by the delicate dash of
aultramarine which exists in the papille. In the aquarium it
lives for some weeks, freely depositing its little convoluted
cirelets of spawn. Mr. Byerley informs me that, a few years
since, some specimens found on the Hgremont shore were sent
to Mr. Alder, who pronounced them to be the darkest-coloured
examples which had come under his notice. In the Mersey it
seldom exceeds an inch in length. ‘ ,

Eolis Drummondi.—Next to the last, if not as common, 1s
this species, which vies with it in elegance of form, though
hardly perhaps in richness of colouring. It 13 met with in
nearly all the localities, and at all seasons. The specimens found
in the Merscy are usually of a fine brick-red colour and about
an inch long; but at Leasowe, about two miles from its mouth,
Dr. Edwards and myself have found them fully an inch and a
half long, but of a paler colour. These large specimens ml“fh
resemble B. papillosa in aspect, and are scarcely so handsome as

i il
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the smaller ones. Indeed, in the Nudib}'an_ﬁ?liﬂfﬂ family, we
might almost say that size and beauty are in inverse proportion
to one another ; under a low magnifying power the: minuter spe-
cies exhibit delicacy of tint and texture far outrivalling those
which do not require a glass for their examination. The Eolis
Drummondi is one of the most active of the genus, constantly
walking about, waving its long and most graceful tentacles, or
swimming on the surface, and when disturbed, erecting by a
sudden movement all the papille upon its back, *like quills
upon the fretful porcupine.” The papille of this and some
other species, especially of E. picta, often fall off when the ani-
mal is about to die; and I have observed, in the ecase of K.
Drummondi, a persistent vitality in the separated parts. For
some time after they have fallen, the papille exhibit a vermicular
motion, which, when examined under the microscope, is seen to
be a general contraetion, independent of any artificial stimulus.

Eolis Landsburgii.—It is gratifying to me to be able to record
the estuary of the Mersey as a new locahty for this exquisite
little Nudibranch. As Dr. Edwards and myself were examining
the Egremont shore at the beginning of the present month, the
former picked up a specimen of the above Eolis. The very rich
amethystine colour of the body at once referred it to the species
Landsburgii ; but on comparing it with the figure given by Alder
and Hancock, we were a little puzzled by certain discrepancies.
In the first place, the colour both of the body and papillee was
very much deeper and richer in our specimen than i the plate ;
that, however, was of minor importance. Secondly, the papille
were much more numerous, as well as longer and more elegantly
formed, than were those of the specimen figured ; but on, refer-
ring to their Appendix, the authors tell us that their figure was
taken from an immature individual, the only one then known.
The most striking difference, however, was in the tentacles,
The specimen figured has the dorsal tentacles rather long,
slender, and linear, and the oral tentacles a little longer than
the dorsal; but in our specimen the oral tentacles were very
short and thick, with transverse wavy markings, while the dor-
sal were nearly three times as long, arched forward, and pre-
senting an outline not unlike an ibex-horn. This gave the
animal so different an appearance that, having watched it for
some hours and finding no change, I began to think it might be
a new species ; and as it seemed to be getting less lively, I made
a careful coloured drawing of it, which kept me up till alate hour
in the morning—intending, in case it died in the night, at all
events to have Mr. Alder’s opinion on the matter. Altogether
it was six hours under observation, during which time the ten-
tacles were as I have deseribed them. The first clance bestowed
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upon it in the morning, however, dispelled the illusion ; for it
was erawling actively about in the vessel in which I had placed
it—its tentacles no longer short and corrugated, but long and
smooth, agreemng exactly with the deseription given by Messrs.
Alder and Hancock, and the oral now exceeding the dorsal ten-
tacles in length. It is probable that the strong light thrown
upon it for examination with a low power of the mieroseope had
produced the retraction of the tentacles which had so altered its
appearance ; and although I several times removed it for awhile
from the light, it seemed to require some hours of darkness to
restore it to its natural form. Another peculiarity of form of this
specimen, and which I have not observed in any other Eolis, was
that the posterior end of the body suddenly narrowed behind
the last papille, and bore superiorly two or three small but very
distinet and transpavent papular elevations.

It was placed in the aguarium, where it lived a few days, after
which it appeared to melt away; the papille fell off, and their
rich-red colouring matter, imbibed by a multitude of eel-like
creatures swarming about the mollusk, gave them all a similar
tint. Its length was four-tenths of an inch.

Eolis concinna.—The only locality recorded for this small
species by Messrs. Alder and Hancock is Whitley, Northum-
berland. ~ To this I can add the Egremont shore, where, in
February last, I found two specimens upon fronds of Laomedea
gelatinosa, in company with other small species of Nudibranchs.
I did not see their spawn, which by Mr. Alder’s specimens was
deposited out of the usual spiral form. They were about one-
fifth of an inch long.

Eolis aurantiaca.—We have here a variety of this species,
found upon the Zwubularia growing upon the pontoons of the
landing-stage in company with Dendronotus, Doto coronata,
Eolis coronata, and papillosa, &e. The individuals taken in that
locality were short and thick, the papille few and club-shaped,
and very easily broken off. Altogether they were the least
graceful Eolids which I have met with ; and although they ap-
peared to agree rather with Alder and Hancock’s Eolis auran-
figca than with any other, still there was a difficulty—viz. that
they were pale specimens, entirely free from ani" orange colour.
I therefore forwarded some to Mr. Alder, who kindly wrote me
word that he believed them to be specimens of Eolis aurantiaca,
which they had found to vary considerably in colour since 1t
received the name. The orange tip, however, though not in-
variable, is one of the most constant characters. The same
species is found upon the Cheshire shore.

Eolis picta.—This very handsome species has been found by
Dr. Edwards and myself in two localities, viz. Egremont, and
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under stones between New Brighton and Leasowe. At the
former place I found large and :riu::hl{l coloured specimens fully
three-quarters of an inch long. The papille of Eolis picta,
though thick, are by no means without grace, and very buoyant ;
the animal itself is very active. ‘ g

Eolis despecta—1 found this pretty little Eolis in February
last, upon fronds of Laomedea gelatinosa growing 1n the rocky
pools at Egremont, midway between high- and low-water mark.
They were here in considerable numbers, in company with Doto
coronata and one or two specimens of Eolis concinna. 1 have since
found them not unfrequent in the same locality—well-marked
individuals, in which the olive-green wavy line down the back
and the pink ring round the tips of the eight papille were con-
spicuous. Its usual companion and allied species, Evlis exigua,
[ have hitherto searched for in vain. The length of my speci-
mens was about one-sixth of an inch.

Embletonia pallide.—The last species of Nudibranch which I
have to mention as occurring in the Mersey is a minute one, of
which no figure appears in Alder and Hancock’s work. It was
deseribed by them in the ‘Annals’ for August 1854, from spe-
eimens discovered by Mr. Price among sea-weeds upon the
Birkenhead shore. “ It differs,” they say, “from the other
British species in having a double series of papille on each side;
the tentacles, too, are placed much nearer together ; and the oral
lobes are small and indistinet, being united over the head in
front into a semicircular veil.” Its length was only +%; inch.

It certainly appears that the less common Nudibranchs are
more or less gregarious in their habits. Among those who
search for them, very different impressions are received regard-
ing their numbers. One person may find several, and may
record them as common, while another equally good searcher
may be unsuccessful in finding any, and pronounces them very
rare; the fact is that, for some reason or other, a certain sec-
tion of these little creatures affect particular spots on the
shore, and there resort in some numbers. If a person happen
to pitch upon that spot, he may find several; another may
pass a yard or two on one side or the other, and find none.
The truth will probably lie between the two, and such species
are most likely neither very rare nor very common ; such are
Eolis picta, and Ancula cristata. Some species, again, are
widely dispersed over the whole coast, and even these congre-
gate in particular spots in preference to others, though it is
sometimes difficult to assign a cause for such assemblages ;
such ave Doris bilamellata, Doto coronata, &ec. Another group
appear seldom or never to centralize themselves, being found at
intervals over all the shore, such as Bolis coronata and Drum-
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0N THE

NUDIBRANCHIATE MOLLUSCA

INHABITING
THE ESTUARY OF THE DEE.

BY

CUTHBRERT COLLINGWOOD, M.B., F.L.S. &e.

In a former paper I described the species of Nudibranchiata
which up to that time had become known to me as inhabiting
the estuary of the Mersey ; I propose in the present communi-
cation to make some remarks upon those which are found in the
neighbouring estuary of the Dee. I will not here dwell upon
the species which are common to both rivers, having already
made special reference to them as existing in the Mersey, while
the table at the end of this article will sufficiently indicate their
comparative rarity or profusion in both situations. The Mersey
species which have not hitherto been detected in the Dee are
Embletonia pallida, peculiar to the Mersey, and Eolis concinna
and E. despecta. Of these, Embletonia has not been taken for some
years ; and it is to be feared that the locality in which Mr. Price
first discovered it has been destroyed by the formation of the
Birkenhead Docks. During the past spring, I have found a
third small species of Eolis in the Mersey at Egremont, in com-
pany with E. concinna and E. despecta: this is E. exigua, which
inhabits the same fronds of Laomedea gelatinosa as the other
two, being found in rock-pools considerably above low-water
mark ; but it appears to be much less numerous than E, de-
specta. There are thus four species existing in the Mersey
which have not hitherto been met with in the Dee; and it will
presently appear that the Dee possesses five species which have
not yet made their appearance in the Mersey. The Polycera
A
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Lessonii, veeorded as dredged off the Mersey, was taken about
midway between the two estuaries, and can hardly be claimed,
therefore, as the especial property of either,

Among those species common to both estuaries, one, however,
deserves especial mention, viz. Doris prozima, from the fact that
although found both in the Mersey and Dee, I am not aware of
its having been taken anywhere else. © In external characters it
closely resembles D. aspera; but it is not a little remarkable
that 1. aspera has not yet been detected on these shores. I
have searched in vain for it myself, nor can I hear that any one
else has taken it*. It appears to be replaced by its ally D.
prozima.  This fact would lead one to sippose it to be a mere
Iocal variety, were it not that the tongue differs so widely in the
two species that Mr. Alder remarks, “some nataralists might be
disposed to consider them generically distinet.”

I had the satisfaction of adding to the local list, in the autumn
of 1859, Eolis rufibranchialis, characterized as one of the most
slender and delicate forms of the genus. This beautiful species
I first met with in July, at Hilbre Island, in the Dee, where it
was of large size, and in some numbers. Visiting the Egremont
shore of the Mersey in March of the present year, I was sur-
prised to find as many as two dozen specimens of this brilliant
creature where I had never seen it before. They were very
brightly coloured, but not so large as the examples taken in
the Dee.

The hunting-ground for these little animals in the estuary of
the Dee is of very limited extent. On the Cheshire side, long
before the time of low water, the tide runs out, leaving a vast
and bare expanse of sand, most unproductive of animal life,
The river is six miles wide at its mouth ; and with the Welsh
side I am unacquamted, owing to its distance and inaceessibility.
But about a mile and a half from Hoylake, at the north-west
angle of the Cheshire shore, commences a ridge of New Red
Sandstone, nearly parallel with the coast, extending up the river
for about a mile and a half, and rising at intervals into three
small islands, called respectively Hilbre, Middle Island, and
Little Eye. Hilbre is the largest and most seaward of these;
nevertheless at low water three sides of it are left uncovered L?:
the tide, and it is only a portion of the north-western side whie
is sufficiently steep and rocky to harbour marine animals. The
other two isfyands are left high and dry at low water. Two miles
higher up the river are some rocky prominences named Caldy

* In a note now before me, from Mr. Price, he says, “Every Doris
(aspera) 1 ever suspected M}d sent to Mt:. Aldur,‘ he pronounced to be .
proxzima. They were sometimes pure white ; their spawn dull yellow and
meonspicuous, forming a squarish spiral.”
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Blacks, which are seldom visited, partly from their distance, and
partly because the tide rushes up the Dawpool Deeps so rapidly
and so insidiously, that, without great caution and some expe-
vience, the visit is not unattended with danger. Still it is
necessary that these rocks should be mentiﬂﬂﬂd; he““'}ﬂﬁ at least
one Nudibranch of rarity and interest has been obtained there.
It is the north-west corner of Hilbre Island, however, which is
the el Dorado of Liverpool marine zoologists ; and 1t s real]y,‘ for
its extent, a spot of singular richness, but at the same time
sufficiently difficult of access to render a visit to it an event of
interest and importance. The low-water mark is fringed with a
conspicuous belt of Aleyonium digitatum, interspersed with nu-
merous specimens of Sagartia sphyrodeta (Gosse) and Actinoloba
dianthus, with here and there an individual of Sagartia viduata ;
while immense and beautifully coloured S. erassicornes are clus-
tered in masses higher up the rock, together with the ever-
varying tints of the little S. troglodytes. Elsewhere the rocks are
encrusted with sponges, such as Halichondria panicea and H. ocu-
lata ; and in the little rock-pools are abundance of Polyzoa and
Zoophytes, such as the delicate Crisia eburnea and the screw-like
Bugula avicularia among the former, and Laomedea gelatinosa,
Sertularie, Campanularie, and Plumularie &e. among the latter,
mingled with the flower-like clusters of Tubularia indivisa. Be-
neath nearly every stone may be found numbers of brittle-stars
(Ophiocoma rosula and 0. texturata), which harbour there with
the two species of Porcelain Crabs, Porcellana platycheles and
P. longicornis, particularly the latter, and various species of
Terebella, Nereis, and Phyllodoce. In other spots are thickly-
planted colonies of the beautiful Fan-Amphitrite (4. ventila-
brum), whose variegated and spiral gills often measure as much
as 2% inches across. Besides the Crustacea just referred to,
there are always to be met with Stenorhynchus phalangium, Hyas
araneus, Cancer pagurus, Portunus depurator, abundance of Her-
mits (Pagurus Bernhardus and other species) inhabiting shells
which vary in size from the largest Buccinum and Fusus to the
smallest Mangelia, the Alsop Prawn (Pandalus annulicornis)
and a number of minute Crustaceans, such as Nymphon gmciz'e:
Pycnogonum littorale, Lygia, &e., while every weed is alive with
the grotesque bowing forms of Caprella Phasma and C. linearis.
In addition to this host of animals, the rocks are occupied with
an abundance of boring Mollusks, particularly Pholas crispata,
with here and there specimens of Suzicava arctica ; and their
slippery surfaces afford to the special searcher several Tunicates,
E(I':::..h as Ascidia, C{aveﬂz’na,_and Botryllus ; while Tapes pullastra,
Auton cinereus, Trochus cineravius, Purpura, and Buccinum ave
among the shelled Mollusks, as well as occastonally some less
A2
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common. Kven fish are sometimes entangled in the ools, an
may be taken by the hand, such, for inagtauﬂe, as t]Fe Spﬂtmg
Gunnell (Muranoides guttata), and the Three-bearded Rockling
(Motella vulgaris) frequently, and occasionally the Father Lasher
(Cottus bubalis), the Black Goby (Gobius niger), the TFifteen-
spined Stickleback (Gasterosteus spinachia), and the Power Cod
(Morrhua minuta).

Such is the hunting-ground at Hilbre Island ; and when it is
borne in mind that all these and many more, and often rarer,
animals are found in a space which might be traversed from end
to end, but for the impeding rocks, in five minutes, it will be
conceded that it is a singularly rich locality. Morcover, I have
not yet alluded in this sketch to that tribe which is the especial
subject of this paper (the Nudibranchiata), of which no less than
twenty-two speeies have been found in this contracted spot, some
of them being of the highest rarity and interest.

The second known specimen of the exquisite Eolis Landsburgii
was taken by my friend Mr. Byerley at Hilbre Island in 1849,
In August 1859 I met with a specimen at the same spot, having,
as previously stated, found it in the Mersey in April of the
same year.

Tritonia Hombergii is more frequently met with at Hilbre
Island than in any part of the Mersey ; indeed, although con-
sidered a deep-sea species, the island is seldom visited without
a specimen being taken. I refer to it particularly here, because
in August 1859, Mr. Moore the curator of the Liverpool Mu-
seum, visiting the spot, brought home a pure white specimen, a
very beautiful and extremely rare variety. Mentioning the eir-
cumstance to Mr. Alder, he writes, “ We have got Trifonia Hom-
bergii nearly colourless, but not pure white; generally a lttle
mnclined to flesh-colour.”” That this was not a mere sickly indi-
vidual, is proved by the remarkable fact that it, together with
some specimens of Kolis papillosa, which were taken at the same
time, lived under Mr. Moore’s care for four months. It is gene-
rally difficult to keep the Nudibranchiata alive in confinement for
more than a week or two, or at most a month; and indeed, if
placed in an aquarium, the larger species at least usually perish
in a few days. The secret of the present success lies, I think,
in the fact that these specimens were placed in a shallow glass
dish, and in a situation constantly exposed to draughts of fresh
air, which kept the water well aérated. :

The five species of Nudibranchiata which have been met with
in the Dee only, and not in the Mersey, are the following :—

1. Doris depressa. This scarce little Doris, remarkable for
the great relative size of the spicula, was once taken by Mor.
Byerley at Hilbre I sland.

i
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9. Doris subquadrata. Only two specimens of this rare Doris
appear to have been yet seen, The first was discovered by Mr.
Alder, in deepish water at Torbay, in 1845 ; and the second was
found by Mr. Byerley at Caldy Blacks, in the Dee. This spe-
cimen was forwarded to Mr. Alder, who confirmed the fact of
its being D. subquadrata. 1 believe it has never been taken
since. It was in company with Doris pilosa, to which species 1t
is closely allied, but yet differs from it in several points, and
particularly in the degree of development of the pallium, which
in D. subguadrata is so scant as to leave the head and posterior
part of the foot uncovered, when the animal is nxtcnc}ed. :

3. The third peculiar Dee species is the Holis olivacea.
The last excursion of the Liverpool Naturalists’ Field Club
was to Hilbre Island, on which occasion, notwithstanding that
the day was hopelessly wet, it was not sufficiently so to damp
the ardour of ninety-five members and friends of this flourishing
Club. A few only landed ; but among the captures I was glad
to number Clavellina lepadiformis, new to our local list of Tuni-
cata, while, among some Zoophytes brought from the island by
Dr. Edwards, there appeared a specimen of the above Eolis not
hitherto known in this locality. It was a small specimen, very
brilliantly coloured, and altogether a very elegant addition to
our fauna,

4. & 5. But the most interesting genus of all 1s perhaps that to
which the remaining two speeies belong. I refer to Anfiopa, the
history of which 1s not a hittle remarkable. In 1844, M. Verany
of Genoa described a species of Nudibranch inhabiting the
shores of Southern Europe, under the name of Janus Spinole.
The name Janus, however, having been already occupied by a
genus of Hymenopterous insects, Messrs. Alder and Hancock
proposed to eall 1t Anfiopa, in order to avoid confusion of ge-
neric terms. The animal in question appeared to approach very
near in its characters to Proctonotus mucroniferus; but a re-
markable crest between the dorsal tentacles, added to the lamel-
lated form of the tentacles, and the terminal branching of the
biliary cells of the papillee, appeared to warrant its separation
from the genus Procfonotus ; and for seven years it constituted
the sole species of the genus, under the name of Antiopa splen-
dida ; and perhaps it is one of the most beautiful of this beau-
tiful tribe. It inhabits the Mediterranean Sea, the south coasts
of Kurope and England,—the Menai Straits being the only
northern locality known when the Ray Monograph was published.
In July 1851, however, my friends Messrs. Byerley and Price,
when on a visit to Hilbre Island, each picked up a specimen of
a new species of Antiopa possessing the crest of that genus, but
in the fuberculated papille approaching still more closely to
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Proctonotus than did the first Antiopa. One of these was sent to
Me. :ﬁlder,ibut died before it reached him ; still, being a unique
sremmen, it was figured, and appeared in the Monograph under
these adverse circumstances. Much as it resembled Proctonotus,
the crest was with reason considered sufficient to distinguish it,
and it was described under the name of Antiopa hyalina, the
original species having in the mean time been renamed A. eris-
tata—as 1 think, unfortunately, since the crest constituted a
generie, and not a specific distinction. In August 1854 Mr,
Byerley again met with a specimen of Antiopa hyalina within a
few yards of the original spot. This was the first Mr. Alder saw
alive, and it was a much superior specimen, more mature, and
in altogether better condition than that figured, from which it
differed in the greater length and more pointed character of the
dorsal tentacles, the superior attenuation of the papille, and
ereater length of the tail. A careful drawing of it was made
by Mr. Hancock, but too late to replace the one engraved for
the Monograph.

This remarkably local species has hitherto eluded search in
every other spot, and is peculiar to Hilbre Island in the Dee ;
and there, until the summer of 1859, it was the sole representa-
tive of the genus. In July of that year, however, I was so for-
tunate as to discover some fine specimens of dntiopa splendida
(or eristata). These were such beautiful objects that I sent the
largest to Mr. Alder, who informed me that even finer specimens
occur in the Mediterranean. I look upon it, however, as the
most lovely of the tribe, but one which has met with scant
justice in that, for the most part, exquisitely-illustrated work.

ut it would perhaps be scarcely possible to delineate it satis-
factorily : it deserves the mame of Ayalina even more than its
congener. Mr. Moore, who visited Hilbre about a month after
I had discovered Antiopa eristata, and who was with me on
that occasion, upon looking into the rock-pool in which I had
found them, saw an individual of that species, and, with 1t, one
with which he was not familiar. He brought it to Liverpool ; and
on examination, it turned out to be another specimen of Antiopa
hyalina. Thus this rare Nudibranch has been taken in the
same spot at intervals of three and five years, and at last
company with its congener, exhibiting the curious and interest-
ing spectacle of a small rock-pool containing an entire genus,
the species of which are—one a widely-distributed animal, whose
geographical range extends from there to the }l{ludlturrqnean
Sea, the other apparently one of the most localized animals
upon the face of the carth.

The value of local lists is now fully recoznized ; and although
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they can never be deemed perfect, inasmuch as enlarged research
and process of time may always be expected to bring to light
additional species, nevertheless the collection of such carefully
prepared lists is undoubtedly the best means of illustrating the
Fauna of a country, as well as of elucidating the geographical
range and distribution of animals. The following Catalogue of
the Nudibranchiate Mollusca of the Mersey and Dee may be
regarded as aceurate and complete up to the present time.

Catalogue of the Nudibranchiata of the Mersey and Dee.

Doris tuberculata. Mersey and Dee; common.

Johnstoni. Mersey and Dee; once or twice.

—— provima. Mersey and Dee ; common (found nowhere else).
. =—— bilamellata. Mersey and Dee; abundant.

pilosa. Mersey and Dee; not uncommon.

subguadrata. Dee; once (the second known specimen).
—— depressa. Dee; once.

Polycera Lessonii. Between Mersey and Dee; once.
ocellate. Mersey and Dee; occasional.

10. Ancula eristata. Mersey and Dee ; common.

11. Tritonia Hombergii. Mersey and Dee; oceasional.

12. —— plebeia. Mersey and Dee ; oceasional.

13. Dendronotus arborescens. Mersey and Dee ; common,

14. Doto coronata. Mersey and Dee; very common.

15. Eolis papiliosa. Mersey and Dee; eommon.

e el

16. coronata. Mersey and Dee ; common.

17. —— Drummondi. Mersey and Dee ; very common.

18. —— rufibranchialis. Mersey and Dee ; not uncommon.

19. Landsburgii. Mersey and Dee; rare.

20, ~—— concinna. Mersey ; common (the second known locality).
21, olivacea. Dee; once taken. :

29, auranfiaca. Mersey and Dee; common.

23. —— picta. Mersey and Dee; not uncommon.

24. —— evigua. Mersey ; apparently rare.

25. —— despecta. Mersey; common,.

26. Embletonia pallida. Mersey (the only known locality) ; very rare,
27. dAntiopa eristata. Dee; occasional,

28. Antiopa hyalina. Dee (the only known locality) ; VEry rare.

15 Oxford St., Liverpool,
August 1860,
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REMARKS

UPON SOME POINTS IN THE

ECONOMY OF THE NUDIBRANCHIATE
MOLLURSCA.

BY

CUTHBERT COLLINGWOOD, M.B., F.L.S. &c.
[Plate IV.]

Tue following observations were suggested by a small Nudi-
branch which was kindly sent me by a correspondent residing in
Glasgow, Mr. Robertson, on the 25th of October last, This
minute but beautiful little animal was dredged on a frond of
Laminaria saccharing 1in 8 or 10 fathoms water, from a sheltered
bay in the island of Cumbrae, Firth of Clyde. I received it
alive, and had it under observation, in a tolerably active state,
for two days. Supposing the animal to be a normal form, I
could not refer it to any British genus: nor did a comparison
with the characters of all the known genera of Nudibranchiate
Mollusca appear to throw much light upon the subject; it
seemed to agree with no known species, I contented myself,
however, for the present, with preparing a full deseription and
careful drawings of it while it was yet living, and taking every
opportunity of watching its movements. It was tolerably lively
—changing its place but little, however, though its body was in
constant motion, rendering it a difficult task to delineate it with
accuracy. The dorsal tentacles were singularly large, and were
covered with active cilia; the papille, or what appeared ta
A
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“The tentacular sheath in the young state,” writes Mr. Alder,
“js very small and difficult to detect.” I examined the tentacles
long and carvefully without discovering this sheath ; and I also

felt convinced that if branchial plumes had been present, I could
not have missed seeing them. But, in order to make this matter

certain, I wrote to my correspondent who had kindly sent me the
specimen, requesting to know if he had observed these plumes.
In reply, he said that, although he had carefully looked for them
immediately after having dredged 1t, he had failed to perceive
them.

Mr. Alder’s recognition of the species as Triopa claviger,
therefore, does not divest the specimen of all further interest,
inasmuch as it opens up questions of considerable importance
with regard to the history of the Nudibranchiata, such as the
following : —

1st. How far the so-called branchiz of the Nudibranchiata
may be considered as breathing organs.

2nd. To what extent colour 1s valuable as a specific distinetion.

Srd. The great importance of a knowledge of immature forms.

If the term Nudibranchiate mean anything, it means that the
gills or breathing organs of this order are naked, or uncovered,
and external. This was the character assigned to them by
Cuvier, in which he has been followed by the majority of zoo-
logists ; and although they were called Opisthobranchiata by
Milne-Edwards, the meaning of the term is virtually the same.
This eminent naturalist, in 1842, was the first to remark that
the family Folidid, in which the so-called branchiz are papil-
lose, were possessed of a remarkable arrangement of the diges-
tive organs, He found that (as he interpreted it) the stomach
communicated with certain vessels, while these vessels sent off
branches into each of the papille; and this gastro-vascular
apparatus being recognized by Quatrefages, he applied to those
Mollusks collectively which appeared to possess it, the term
“ Phlebenterata,” M. Milne-Edwards, however, subsequently
abandoned this theory, owing to the discoveries and arguments
of M. Souleyet in France, and Messrs. Hancock and Embleton
in Ingland, all of whom maintained that the so-called gastro-
vascular apparatus was no other than a highly developed system
of biliary ducts in connexion with a divided liver. And the
result of the controversy between these eminent anatomists was,
that instead of it being proved that the Nudibranchiata exhi.
bited in their structure a degradation of type, as had been main-
tammed by Quatrefages, it was demonstrated by Messrs. Hancock
and Embleton that in Doris, at least, a portal heart existed, and
that all the Nudibranchiata possessed a sympathetic a;-,rste:m of
nerves, being the first instance in which they had been fully

AR
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proved to exist in the Invertebrata, and a remarkable example

of the value of controversy, such as is often aroused by erroneous |
statements, : ; '

The learned authors of the Ray Society’s Monograph, how-
ever, distinetly affirm that, “from the state of the circulatory
apparatus, the respiration is performed only in part by the
branchize,” and further that “in all the families, the skin, which
1s covered with vibratile cilia, acts as an imperfect accessory
breathing organ.” And considering these statements, we can
scarcely regard the term Nudibranchiata as anything but a mis-
nomer, or, at all events, only to a limited extent correct. In
the instance before us, the branchim were absent, and yet the
animal was lively. Mr. Alder suggested that the branchie might
have been decomposed ; but special inquiry of my correspondent
who dredged it, elicited the fact that he looked for branchim,
but saw none. How long this little animal may have existed
without these appendages we cannot say, but it cannot have
been less than three days; and yet it belonged to a family in
which the branchiz are considered to attain a high degree of
development, and may therefore be supposed to have more of the
work of aération to perform.

So also in the genus Eolis, the papille or branchiz (so called)
generally begin to fall off before the animal dies; and I have
seen specimens of K. Drummondi crawling about with their
backs entirely bare. Whether this may prove anything agamst
their value as breathing organs may be considered doubtful ;
for even supposing them to be gastro-hepatic organs, the loss
of any, or at all events of most of them, should,;a priori, be fatal.

Mr. Lewes says he has seen jfood oscillating in the papille of
FEolis, simultaneously with the ordinary locomotive movements
of the body; and when we consider the universal morphologies
of true branchiz, we cannot help perceiving that these papille
do not come under the same category with them ; for a branchia
or gill is an organ of an arborescent form, offering by its dupli-
cations and reduplications, and laminated structure, as much
surface as possible to the surrounding medium, and supplied
with an afferent and efferent system of vessels. But the papille
of the Eolididze do not follow this morphological law; for
although they are very numerous in certain species, great multi-
plication of them is not an essential element of the arrangement.
Thus in Folis exiqgua the normal number is about ten, and in
E. despecta only six or eight ; and from this they increase to an
indefinite number in E. papillosa, which stands at the other end
of the scale. Neither have these papille any afferent branchial
veins in connexion with them ; so that neither morphologically
nor anatomically can they be regarded as branciice.
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Taking as illustrations the three British families of Nudi-
branchiata, viz. the Dorididee, Tritoniade, and Eolididz, the fol-
lowing appears to me to be a fair statement of the value and
degree of specialization of their breathing apparatus :—The first
family (Doridide) consists of two subfamilies, of which the Dori-
din possess true and perfect branchie, external and naked,
situated upon the median line of the body, large and elaborate
in their construction, and easily performing the aération of the
blood, although they may receive slight and unimportant assist-
ance from the general surface of the body, which is destitute of
appendages. The other subfamily (Polycerinz) possesses bran-
chiz of a smaller relative size, consisting usually of three or four
laminz only, which are inadequate of themselves to carry on the
respiratory process, But in these the body is not simple as in
the Doridine, but diverges more or less into appendages, which
supplement the branchize by increasing the aérating surface of
the body, and generally perhaps bear an inverse ratio in size
and number to the development of the branchiz.

In the second family (Tritoniade) the breathing organs,
although not equalling the branchiz of the Doridine in the
perfection of their anatomical connexion, surpass them, and
more particularly those of the Polycerinz, in extent of laminated
surface ; they are numerous and effective, but placed along the
sides of the back, mstead of being collected to one point of the
median line. Hence we find this family devoid of any secondary
processes which may serve as auxiliary aérating organs, such as
are found in the Polycerine. Still the communication which
exists between the efferent branchial veins and the sinuses of the
skin which contain venous blood, affords a character which
places the Tritoniade considerably below the Doridide in the
scale of organization.

But the papille of the Holidide are not branchiz either by
morphological structure or anatomical relation. In this family
t_he respiratory function is distributed with nearly perfect equa-
lity over the whole body, no one part being specialized for that
purpose. Here there 1s no duplication or lamination—no pro-
vision for multiplying the extent of surface—no distinet afferent
branchial vessel—no means to secure the imperfectly aérated
blood from contact with the venous stream contained in the
dermal sinuses—in fact, no one character which is essential to a
true gill. True, the blood is aérated sufficiently for the require-
ments of the animal ; but it is not effected by means of branchize,
but by the general surfgcg of the body ; and if the papille assist
more than other parts, it is not because they are gills, but simply
because the skin is there more delicate, and allows of a more
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quadrilineata, &c., which vary considerably in th:ﬁ iﬂtﬂ“mf?}’ ‘?f
their markings ; while of a great many other species some 1ndi-
viduals are dark, or highly coloured, and others of 'l_hﬂ palest :
such are Polycera ocellata, Eolis papillosa, Embletonia pulchra,
Hermeaa dendritica, &e. The danger, however, of naming these
animals from the colour, especially when they are imperfeetly
known, is best illustrated by such examples as Doris pilosa,
which has burdened science with not a few synonyms, having
been ealled by Lovén, Doris fusca—by Leach, Doris ochracea—
by Fleming, D. nigricans; whereas the species was in each case
identical, and simply varied in colour. Doris bilamellata also
received the name of D. fusca from Miiller, but I have repeatedly
met with it of the palest tint. Zvifonia Hombergii 1s found
sometimes purple, sometimes yellow, and Macgillivray described
a specimen as a new species, under the name of 7. atrofusca:
it was, however, only a dark variety of 7. Hombergii; and I
have lately met with it of a pure white. Even the careful authors
of the beautiful Ray Monograph have not steered quite clear of
this error, for I have found specimens of Holis aurantiocca in
which no trace of orange colour was evident; and in the “Ann,
Nat. Hist.” for 1842 a species was described under the name of
E. pallida, from its want of colour, which it behoved its dis-
coverers to re-name, at a subsequent period, as E. picta, owing
to the rich and variegated tints with which most examples were
adorned. Both pale and dark varieties occur on the shores of
the Mersey. It would appear, therefore, that no degree of cer-
tainty attaches to the fixity of colour as a specific character, and
it is only when the species has been well observed that any
reliance can be placed upon the uniformity of its tints, and this
at too late a period for it to be of any real service in nomencla-
ture. Not, however, that this danger is peculiar to the namiug
of the Nudibranchiata ; it is a generally besetting one ; and num-
berless examples might be adduced, both from the animal and
vegetable kingdoms, of the fallacious and variable character of
colour, and its untenability as a specific distinction.

The development of the Nudibranchiate Mollusea has not
been clearly traced through all its stages; but the hatching of
the ova may be readily observed ; and from these ova there are
produced little shelled Mollusks, or Nautilines, which are
freely moveable by the aid of large ciliated lohes; but whether
they undergo further metamorphosis has not been satisfactorily
ascertained. There can be no doubt, however, that in order
to comprehend with correctness the affinities of new species,
some knowledge of the immature forms of ascertained species is
necessary. The relative degree of development of certain organs
can hardly be arrived at by a-prior: reasoning ; and an examina-
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tion pf the animals themselves in various stages of growth is
requisite for the formation of correct conclusions. Thus, in the
individual which has been the cause of these remarks, although
the general conformation of the body presented evident signs of
its not having arrived at maturity, the dorsal tentacles were
well developed, and of a much larger relative size than in the
mature Triopa. The tongune also, which is an organ of the
utmost importance in determining species, appears to have been
in this specimen well developed ; and a careful examination of it
with high powers of the microscope revealed the curved lateral
denticles which are described as belonging to Triopa claviger.
Whenever a doubt arises as to whether an animal is a new
species or the young of a known species, the tongue is a useful
criterion which may be safely depended on, and the more valu-
able because it is one of the hardest and most imperishable
structures of the Nudibranch, and may serve to determine after
death, a species which we have failled to recognize during
ife. The spicula also are important hard structures, though
more variable than the tongue. It is remarkable that in my
specimen—immature, be it remarked—the spicula were more
highly developed than usual, being for the most part eruciform,
while those of Triopa ave usually friradiate.  Mr. Alder remarks
upon this, “T have drawings of the spicula of Triopa claviger
very similar to yours, eruciform or dagger-shaped ; but the tri-
radhate are the more common kinds.”

The distribution of these spicula in the Nudibranchiate order
is worthy of attention. They are usually calcareons and situated
in the cutis. The Doridide invariably possess them in large
quantities, especially the Doridinz or true Dorids, in which they
are more abundant and are arranged more symmetrically than in
the Polycerinze. The Tritoniade do not possess them, and the
Folididz also are entirely devoid of them, the skin in these last
being soft and pliable, and the cloak absent. I once believed I
could perceive a reason for this difference, in the fact that the
Dorids and Polyecerin having special and effective branchiz, the
presence of spicula thickly distributed through the dermal cover-
ing would not so much interfere with their respiration as they
would with that of the Eolididz were their skin largely occupied
by them; for these latter, having no special branchie, require
an unimpeded surface for the vascular system to be brought as
much as possible in contact with the surrounding element. But
the fact that spicula are found even in the branchial plumes of
the Dorids and Polycerinz militates against this theory. On
the other hand, if what I have previously said is true, as to the
incorrect position hitherto assigned to the Eolidide, we should
not be bound to expect that their external similarity of form to
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the true Nudibranchiata should necessarily be accompanied by
an identity of internal economy. .

But, to return to the necessity which exists for an aecquaintance
with immature forms, particularly among those who give names
to apparently new species, the history of the Nudibranchiata is
not without instances of the unnecessary multiplication of syno-
nyms arising from this fertile source. Messrs. Alder and Han-
cock tell us that Geniodoris nodosa has received several distinct
names from those who have observed it in different stages of
growth. When young, and before the tubercles have begun to
appear, they ave the Goniodoris emarginata of Forbes; after a
time they assume the appearance of the Doris nodvsa of Mon-
tagu; and even when full-grown, the distention of the body
with spawn, by rendering the tubercles obsolete, has given rise
to the spurious Doris Barvicensis of Johnston. Other instances
of this kind might be cited ; but it must not be forgotten that
there 1s also a danger of falling into the opposite error—that,
namely, of mistaking a really distinet animal for the immature
form of another species. Thus, Tritonia alba was long regarded
as the young of 7. Hombergii, until distinguished by Alder and
Hancock ; and Tritonia plebeia was also for some time imagined
to be the young of the same animal, until recognized as a distinet
species by Dr. Johnston. In all similar cases, the persistence of
characters in the smaller animals, added to a careful examination
of the fongue, will seldom fail to lead to a correct conclusion in
the end.
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crystals, are far more simple than those exhibited by organized
beings,) this fact has long been recognised. Some writers,
indeed, who aim at greater precision of language in chemical
technology, have proposed the term plesiomorphism, as a
substitute for ésomorphism ; and Daubeny, while he objects to
the necessity of the change, yet admits “ that it would be
perhaps difficult to point out two bodies which are exactly
isomorphous.”#

It cannot be a matter of surprise, considering the number
of such resemblances existing throughout the animal king-
dom, that while the study of homologies was making but slow
progress, and the true affinities of animals were but little
understood, the real nature of many aberrant forms should
have been lost sight of in the contemplation of their homo-
morphic resemblances. Who can wonder if Pliny spoke of
the bat, as * the onely bird that suckleth her little ones,”
in quaint old Holland's phraseology ? What malacologist
even can feel surprise that up to recent times the Polyzoan
molluscoids were mistaken for zoophytes, or that Lhuyd, and
at one time the illustrious Ellis, should have regarded them
both in the light of “ remarkable sea-plants;” while his prede-
cessor, Baker, had even looked upon them as the production
of *“ salts incorporated with stony matter "+ Who can wonder
that before the time of Savigny, the tunicated Botrylli should
have been regarded as polyps—that Linneus should have
placed Teredo among the annelids—that before the Memoire
of Dujardin in 1885, the Foraminifera should have been
classed with the cephalopodous mollusca ? In all these cases,
(and others might be brought to swell the list,) the animals
have been raised, or have sunk from one sub-kingdom to
another, and have even overleaped a whole sub-kingdom, to
- take that place in the scheme of nature which their affinities

* Atomic Theory, p: 176.
t Employment for the Microseope, p. 219,
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aberrant animal, falsely called the flying squirrel (Galeopi-
thecus), is the representative of the order cheiroptera or bats.

Among the pachydermata are some no less striking examples
of species, homomorphic with those of other orders. Thus,
the hyrax, an animal in structure intermediate between the
rhinoceros and the tapir, a miniature rhinoceros as it has
been called, yet so closely resembles the rodentia in its
outward form, that it was long classed with them, and Cuvier
makes the following remark concerning it: “ There is no
quadruped,” he says, “which proves more forcibly than the
daman (Hyrax capensis) the necessity of having recourse to
anatomy as a test by which to determine the true relationship
of animals.”

The general resemblance between the cetacea and the
pinnigrade carnivora (seals) need only be referred to; it is
made very distinct through the herbivorous family Manatide,
especially the dugong (Halichore dugong.)

We have seen how the loris resembles the sloth ; and on
the other hand, the edentate genus Bradypus (Ai) bears a
singular resemblance to monkeys in general, even in that
particular which is so characteristic of them, viz., their
physiognomy,—while it has a carnivorous homomorph in the
sloth bear (Ursus labiatus), called by Pennant the ursiform
sloth, and by Shaw, Bradypus ursinus.

The insectivora are connected through the hedgehog
(Erinacens Europeus) with one of the most anomalous of
animals, the singular monotreme genus Echidna, which has
besides other homomorphs to be afterwards mentioned ; and
further through the shrews (Sorecidee), with the rodent genus,
Mus; and with the ecarnivora, by the bulan (Gymnura
Rafflesii) of the East Indies, formerly deseribed as a Viverra.

The rodentia are united homomorphically with the pachy-
dermata by means of the capybara (Hydrocheris capybara,
Buff.), formerly called, from its pig-like appearance, Porcus
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represented by any known marsupial animals, and the ‘radents
are represented by a single species only ;" the species here
referred to being the wombat. :

Lastly the marsupialia, besides their homomorphism thh
the rodents, have through the ursine opossum, or native
devil of Van Diemen’s Land (Dasyurus,) a singular rela-
tionship to the carnivorous genus, Ursus; as well as through
the squirrel petaurus, to the bats.

T shall niot here attempt to follow out the homomorphisms
existing in the orders of the class Aves, because it would
make the present paper too long for the oceasion; but they
will be found to be not less striking than those of the mam-
malian orders; and I will content myself with an illustration
by means of the first, or rapacious order. Here the elegant
Nanclerus fureatus, or swallow-tailed kite, stands for the
passerine genus Hirundo ; and the Egyptian vulture (Cathartes
aura) is singularly matched by the rare Corvus gymnocephalus,
or bald-headed crow, of Guinea. The scansores are connected
by the similarity between the sparrow-hawk (Acecipiter nisus,)
and the cuckoo (Cuculus canorus,) as well as more generally
between the owls and parrots. The burrowing owl (Noctua
cunicularia,) of America, unites the rapacious with the raso-
rial birds—the anomalous secretary bird (Gypogeranus,) of
Africa and the Philippines, connects them in a most remarkable
manner with the grallatores, and the gariama (Sariama cris-
tata,) in particular, for which it might readily be mistaken.
The long legged harriers (Circus,) also maintain the resem-
blance, while the sea eagle (Haliiietos) completes the homo-
morphism, by connecting the raptorial birds with the natatores
through the albatross (Diomedea.) Having thus illustrated
one order L will quit this class of birds, only callin g attention
to the remarkable general resemblance between the rare Coni-
rostral genus opisthocomus and the rasorial guans (Penelope,)
the fissirostral hirundines and the natatorial terns (Sterna,)
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forms, were to depict in his most exuberant moments an
imaginary creature, as unlike any living being as he could
conceive, some finny reality might be advanced to cap the
monster. Take for example, and as a familiar instance, the
hammer-headed shark (Zygana laticeps,) or the painted angler
(Lophius pictus,) or the viper-mouthed pike (Esox viridis,)
or Syngnathus foliatus, Stylophorns chordatus, Raia fasciata,
and a host of others, which might easily be mentioned. But
with all this wonderful variety, the forms of fishes are su:
generis, and in mo class is it less easy to find homomorphic
shapes. Their morphic affinity to the other vertebrate classes
has been already indicated, but order with order has little in
common. The inexhaustibility of Nature's plastic resources
is shown in no class to more advantage; and yet, strange to
say, there is no class in which I have succeeded less in tracing
homomorphic resemblances.

There is a remark which has oceurred to me, and which,
though it will be proper to introduce it here, must be carefully
borne in mind, as it will be particularly referred to hereafter;
namely, that among such animals as bear homomorphic resem-
blance to those of another and differently organized group, an
agreement in form is generally accompanied by a singular agree-
ment in habits. It matters not how different are the habits of
the group to which it homologically belongs, from those of the
group which it homomorphically resembles; it diverges from
its own tribe as much in its actions as it does in form, as
though a certain external configuration necessitated certain
habitual movements. A few examples will illustrate my
meaning, taken from within a class, where such habits are
more easily compared than in animals of different classes.
Thus the ursine opossum (Dasyurus ursinus,) widely separated
- as it 1s from the plantigrade carnivora, not only agrees far
more closely with a bear in form than with its own congeners,
having a short, clumsy figure, and plantigrade step, but it is
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a horn, is sitnated far in front of the eyes, and better repre-
sents the rhinoceros’ horn ; in the rough-billed pelican, how-
ever, (Pelicanus trachyrhynchus,) a stoat horn-like excrescence
really grows from the middle of the upper mandible; and in
some species of hornbill, (Buceros,) the analogy is well carried
out. Among reptiles, the extinct Ignanodon distincly repro-
duces the nasal horn, though it was small in comparison with
the size of that colossal brute. There are many fishes which
possess a single central horn, but in some of them, as in the
birds, it is situated too high up on the head to bear out the
resemblance. This is the case with the genus Monacanthus ;
but in Naseus fronticornis of Cuvier a horizontal horn projects
in front of the eyes; in Chimera monstrosa of Bloch, an
inconsiderable appendage occurs in the middle of the nose;
while the true homomorph perhaps may be considered to be a
very rare fish, Lophotes siculus, of Swainson, of which a
specimen exists in the British Museum. Here the first
dorsal ray assumes the form of a horn-like process, a palm
and-a-half long, Sicilian measure, somewhat three sided and
pointed.

The proboscis also, so characteristic of certain pachyder-
matous mammalia—but which is not peculiar to them—being
found in the elephant-seal (Macrorrhinus proboscideus,) as
well as in some Insectivora, as Solenodon paradoxus, may be
seen repeated in such birds as have the upper mandible longer
than the lower, but particularly in the Heterorhynchus olivaceus
of Lesson,* supposing that bird to be a normal form. Among
reptiles, proboscidian forms are numerous in serpents of the
genera Rhinophis, Langata nasuta, &c., and the remarkable
Matamata of Cayenne, (Chelys fimbriata, Spix,) an aquatic
chelonian, possesses a nasal development, precisely similar to
‘the tapir among quadrupeds. The proboscidian species o

* Magasin de Zoologie, 1530,
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resemblance to the first section of the Lamarckian division of
corals, called Astreade, and of which Astrea rotulosa is a
good example.

The lowest division of the mollusea, however, afford as a
class, the most singnlar example of homomorphism which
exists in the animal kingdom. The polyzoa, as Huxley re-
marks, “are as truly and as wholly molluscan as any other
mollusca;” but even up to the year 1827, they were universally
confounded with the sertularian, and other zoophytes. It was
Dr. Grant, who, in that year, in his “Observations upon the
Structure and Nature of Flustre,” announced the peeculiar
ciliated character of the tentacles, and the molluscan type of
the intestinal canal, and thus raised these animals, as Busk
observes “from one sub-kingdom to another.” None but
those who have studied these two groups in their relation to
one another, can properly appreciate their remarkable resem-
blance ;—the oral tentacles in both arranged in cirelets—their
compound character, the form and very nature of the poly-
paries, sometimes horny, sometimes calcareous, agree so
curiously, that no examples of homomorphism could be more
apt to set the mind meditating upon the philosophy of these
resemblances, and searching for their final causes. It is how-
ever the cheilostomatous, or marine division of the polyzoa
which chiefly represents the polyps; for in the fresh-water, or
hippocrepian group, with the exception of the genera Frederi-
cella, and Paludicella, the tentacles are set upon a peculiar
horseshoe-shaped prolongation, or lophophore, which to a
certain extent modifies zhedr homomorphism with the sertula-
rian polyps.  But here another sub-kingdom steps in, and an
annelid was discovered in 1856, by Dr. Strethill Wright, on
-shells from Torquay, and deseribed by him in the “Edinburgh
New Philosophical Journal,” for that year, which appears to
be the homomorph of the hippocrepian polyzoa, and has hence
received from Dr. Wright the name of Phoronis hippoerepia.
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Now, among all the vertebrate classes there are certain
general homologies which structurally unite every animal
contained within them, however it may differ in external form.
In all, the diverging appendages are present under some form
or other, except indeed in certain ophidians, in which they
are entirely absent. In birds, the modification of the fore
extremity is obvious, and in fishes only somewhat less so;
but although the relative position of the pectoral and ventral
fins is sometimes reversed (as in the perch, for example), still
the pectorals are always homologous with the fore, and the
ventral with the hind limbs of other vertebrata. There is,
therefore, a great community of plan in vertebrates, with
respect to those parts which constitute the elements of
external form.

Let us now glance at the media in which they move.
Mammalha are, as a class, destined to tread the surface of the
earth, birds to fly in the air, and fishes to swim in the sea ;
but neither is the air nor the sea devoid of mammalian inha-
bitants ; and both land and water, as well as air, afford a
home for birds. Reptiles also occupy all three stations ; and
fishes alone, being essentially water-breathing animals, as well
as of a decidedly inferior grade of organization, never quit that
element. But in order that a mammal should be adapted to
an aquatic existence, it must be fashioned more or less in the
form of a fish; an elaborate hand or foot would be useless,
and projecting appendages injurious. Tt is therefore piscine
in form, covered with a smooth skin, and differs from a fish
only in the position of the tail, which being horizontal instead
of vertical, is an index of its air-breathing habits, So also,
an aquatic bird has a smooth covering of close-set feathers,
- an attenuated head, fin-like wings, and feet situated so far
back as to answer the purpose of a propelling tail when in the
water ; and could we see a Penguin in the act of swimming
beneath the waves, it would undoubtedly have the aspect of a
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Tet me now, in application of the foregoing principles,
throw out some suggestions in relation to the most striking
instance of homomorphism which oceurs, perhaps, in the
animal kingdom,—viz., that existing between the polyzoan
molluscoids and the hydroid polyps. In both these widely
separated groups we have cerfain compound forms, made up
of numerous membranous or calcareous cells, upon a common
axis or stem, which branches in a plant-like manner, each cell
being the habitation of a distinct animal. These are their
homomorphic characters ; now let me state what are the special
characters of each group. First, hydroid polyps:—mouth
with filiform, simple tentacula; stomach excavated in the
cellular substance of the body; no distinet muscular apparatus;
body contractile in all its parts—gemmiparous externally.
Second, polyzoa :—body not contractile, symmetrical ; mouth
and anus separate ; gemmiparous and oviparous. It therefore
appears that the polyzoa are minute molluses, differing in all
their homologies from polyps. Let us next inquire of which
group the polyzoary form is typical. Clearly not of the
mollusca, which are for the most part of very different form ;
and equally clearly it s typical of the polyps, in which class
it assists their analogy with vegetable forms, The polyzoarian
form, then, is aberrant from the molluscan, and typical of the
hydroid polyps. Why this form is the best adapted for the
life of polyps I am not required to prove, but only why (that
being granted) it is also the best form for the polyzoa, Next
let us enquire what differences exist in the form of the animals
themselves. In the polyp there is a gelatinous substance
hollowed out into a stomach, a single aperture serving the
purposes of taking in food, and passing out rejectamenta and
ova—this common outlet being surrounded with a circlet of
gelatinous contractile tentacles, armed with nettling capsules.
?3111. the molluscoid has an w@sophagus, stomach, gizzard,
intestine, distinct anus, besides a liver and nervous system.
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RECURRENT ANIMAL FORM,

ITS SIGNIFICANCE IN SYSTEMATIC ZOOLOGY.

BY
CUTHBERT COLLINGWOOD, M.B., F.L.S. &c.

No onE conversant with Zoology can have failed to remark the
fact of the recurrence of similar forms in different groups of the
animal series. Not only do species of one family resemble species
of an allied family, but group with group, order with order, and
even class with class, and subkingdom with subkingdom, ean pro-
duce instances of the most striking homomorphism. The resem-
blances to which I allude are those of external form, unaccom-
panied by homologies of internal structure; nevertheless I
mnagine that this peculiarity, instead of entirely destroying its
interest, and rendering it valueless, as some have appeared to
consider, only places the subject in a different category of secien-
tific facts, and invests it with a value peculiar to itself. In the
history of classification it has always naturally happened that ex-
ternal form, rather than internal structure, has been the main-
spring of systems; the knowledge of structural homologies has
been painfully accumulated, and the systems built upon the
characters presented by external form have from time to time
been corrected by increasing knowledge of structure, till in
these days zoologists have agreed that structure, and not Sorm,
should be the basis upon which systems should be framed with
the greatest claim to accordance with Nature. Nevertheless
systems founded upon homologies are liable to be interfered with,
and their symmetry affected by encroachments of form ; so that
eminent zoologists differ as to the position of animals, even in the
present advanced state of zoology, owing to the fact that, while
one regards homologies of structure as paramount, another allows
A
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2 Dr. C. Collingwood on Recurrent Animal Form,

great weight to external and striking resemblances in form.
Un_de.r these circumstances, therefore, it can be no waste of time
to mquire what connexion exists between the two, and to attempt
to point out a cause for agreements of form, in cases where cor-
respondmg agreement in sitructure is wanting.

Nature 1s mexhaustible in resources ; and variety is one of her
greatest charms. It is often said that no two things in Nature are
alike, and with truth ; for the resemblance, whether in outward
form, or in internal organization, always partakes of the character
of a near approach, and not of distinct repefition.  This is par-
ticularly the case with form, which varies more, and is more
stmple in its variations than strueture ; and it is this which con-
firms my belief that structure, and not form, is at once the truest
basis of Systems of Nature, and the safest criterion in cases of
doubt and difficulty. Thus, an Archetypal animal may agree to
a cerfamn extent in sfrucfure with a vast group of animals, and
yet may resemble none of them in outward form.

It cannot be a matter of surprise, considering the number of
such resemblances existing throughout the animal kingdom, that
while the study of homologies was making but slow progress,
- and the true affinities of animals were but little understood, the

real nature of many aberrant forms should have been lost sight
of in the cnntemp{ation of their homomorphic resemblances.
Who can wonder if Pliny spoke of the Bat as “ the onely bird
that suckleth her little ones,” in quaint old Holland’s phraseo-
logy ¥ What malacologist even can feel surprise that, up to
recent times, the Polyzoan Molluseoids were mistaken for Zoo-
phytes ? or that Lhuyd, and at one time the illustrious Ellis,
should have regarded them both in the light of “remarkable
sea-plants,” while his predecessor, Baker, had even looked upon
them as the production of “salts incorporated with stony
matter”? Who can wonder that, before the time of Savigny,
the Tunicated Botrylli should have been regarded as Polypes?
that Linnzeus should have placed Teredo among the Annelides ?
that, before the Mémoire of Dujardin in 1835, the Foraminifera
should have been classed with the Cephalopodous Molluseca ?
In all these cases (and others might be brought to swell the list),
the animals have been raised, or have sunk, from one subkingdom
to another.

But, although they were not always recognized as such, tlie
existence of recurrent forms in Nature could not be overlooked
by the framers of systems, inasmuch as they were stumbling-
blocks, which almost seemed placed in their path to preveut
the natural arrangement of animals from being too easy a task.
A too cursory examination has not unfrequently resulte_d in
the false location of an animal, only to be detected, and trium-

phantly exposed, by a snceeeding zoologist.
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Every one knows, whether he have thought about 1t or other-
wise, that the four Vertebrate classes are homomorphically con-
nected. Thus there are Flying Mammals, such as the Bats
and Flying Squirrels (Pferomys), uniting them with the Class
Aves; as well as that anomalous Monotreme, the Ornithorhyn-
chus, or Web-footed Duck-bill. The Edentata among Quadru-
peds eonnect them with Reptiles, by means of the ﬂl‘pmdﬂlﬂs,-—-
the Great Armadillo (Dasypus gigas), and preeminently the
Mataco (D. Apar), being homomorphic of the Testudinata, while
to the Saurian Reptiles they are united by the Scaly Pangolins
(Manis), and to the extinct Pterosaurians (Pterodactyles), agan,
they are united by the Bats. With Fishes, the Mammalia are
most singularly connected by the Cetacea; while a special re-
semblance appears between the Narwhal (Monodon) and the
Swordfish (Xiplhias). il ;

The homomorphic resemblances between Birds and Reptiles
are not striking ; but the Draconine Saurians or Flying Lizards
(Draconis, sp.) supply examples, and the extinet Pterodactyl
once afforded another ; while with Fishes the various species of
Flying-fish (Ezocetus) among the soft-finned, and Flying Gur-
nards (Dactylupterus and Pterois) among the hard-finned, are
good illustrations. It only remains to connect Reptilian forns
with Fishes; and here the Snakes (Ophidia) may well be com-
pared with the Eels ; and less striking instances of resemblance
oceur between the Saurian reptiles, such as the Alligator, and
the bony-cased Sturgeon, and between the Testudinata and the
Trunk Fishes (Ostracion). Perhaps also that great Enaliosaur
the Ichthyosaurus might be here mentioned.

Without extending my illustrations too far, I will select the
Mammalia as an example of the recurrence of form within the
limits of a single Class. The organic structure and affinities
of one Order are dissimilar from those of another, just as the
strueture and affinities of one Class differ from those of another ;
the difference between Class and Order being one of degree, and
not of kind ; so that it 1s as remarkable to find resemblaneces of
form in widely separated Orders as in still more widely sepa-
rated Classes, although, of course, homomorphic resemblances
are more striking between Orders than between Classes. In the
OrderQuadrumana, for instance, we shall find representative forms
of various other Orders, Thus the genera Midas and Tacchus,
known as Marmozets, true Platyrrhine Quadrumana, represent
the Rodentia through the genus Sciwrus (Squirrel) ; and the
Douroucouli (Nyctipithecus felinus), in the same division, repre-
sents the Cat (Felis) in the Digitigrade Carnivora ; while, among
the Strepsirrhine Quadrumana, the Loris (Stenops tardigradus)
represents the true Sloths in the Order Bruta, and the very
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abervant animal, falsely called the Flying Squirrel (Galeopithe-
cus), is the representative of the Order Cheiroptera, or Bats.

Among the Pachydermata are some no less striking examples
of species homomorphic with those of other Orders. Thus the
Hyrax, an animal in structure intermediate between the Rhino-
ceros and Tapir, a miniature Rhinoceros, as it has been called,
yet so closely resembles the Rodentia m its outward form, that
it was long classed with them ; and Cuvier makes the following
remark concerning it :—* There 1s no quadruped,” he says,
“which proves more forcibly than the Daman (Hyraz capensis)
the necessity of having recourse to anatomy as a test by which
to determine the true relationship of animals.”

The general resemblance between the Cetacea and the Pmni-
grade Carnivora (Seals) need only be referred to; it is made
very distinet through the herbivorous family Manatidz, espe-
cially the Dugong (Halicore Dugonyg).

We have seen how the Loris resembles the Sloth ; and on the
other hand, the Edentate genus Bradypus (A1) bears a singulay
resemblance to Monkeys m general, even in that particular
which is so characteristic of them, viz. their physiognomy, while
it has a carnivorous homomorph in the Sloth Bear (Ursus labia-
tus), called by Pennant the Ursiform Sloth, and by Shaw,
Bradypus ursinus. _

The Insectivora are connected through the Hedgehog (Eri-
naceus europeus) with one of the most anomalous of animals,
the singular Monotreme genus FEchidna, which has, besides,
other homomorphs, to be afterwards mentioned ; and further
through the Shrews (Soricide), with the Rodent genus Mus ;
and with the Carnivora by the Bulan (Gymnura Rafflesii), for-
merly described as a Viverra.

The Rodentia are united homomorphically with the Pachy-
dermata by means of the Capybara (Hydrocherus Capybara),
formerly called, from its pig-like appearance, Porcus Sluvia-
tilis (Fermin), Thick-nosed Tapir (Pennant), Cochon d’can
(Desmarchais), and Sus mazimus palustris (Barrere). By the
Flying Squirrel (Pteromys) they claim some homomorphic affi-
nity with the Cheiroptera; but their chief homomorphism 1s
with the Marsupialia, and most striking are the resemblances.
Not only do the Rodentia and Marsupialia bear a general
mutual resemblance thronghout, both Orders possessing that
extraordinary development of the hinder extremities and tail
which enables the Jerboas, in common with Kangaroos, to take
such wonderful leaps, but there are particular animals in both
Orders which bear a most remarkable resemblance to one an-
other. Thus, the Rodent Jerboas (Dipus) are closely imitated
by the Tufted-tailed Rat-Kangaroo (Hypsiprymnus penieillatus,
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Gould) ; and the true Kangaroos (Macropus) are equally nearly
approached in form by the Cape Leaping Hare (Pedetes capensis,
1I.). There is also a considerable resemblance between the
Wombat or Badger of the Australian colonists (Phascolomys
Wombat, Pér. and Les.) and the Rodent Cavies and Lagomys ;
while a further hnmﬂnlﬂ-l‘phiﬂﬂl oceurs between iudividuals_ I.:lﬂ-
longing to aberrant groups in either Order, viz. the Brazilian
Porcupine (Synetheres) among the Rodents, and the Kchidna
among the Monotremes, whose relation to the Insectivora has
already been pointed out. '

These external resemblances between Rodents and Marsupials
are none the less remarkable when we learn that there is less true
affinity between them than between the Marsupials and most
other Orders; for Mr. Waterhouse, in his excellent ¢ History of
the Marsupialia,” remarks that in them “we find representatives
of most of the other Orders of Mammalia. The Quadrumana
are represented by the Phalangers ; the Carnivora by the Da-
syuri; the Insectivora by the small Phascogales; the Rumi-
nantia by the Kangaroos, and the Edentata by the Monotremes.”
He adds : ©“ The Cheroptera are not represented by any known
Marsupial animals, and the Rodents are represented by a single
species only”—the species referred to being the Wombat.

Lastly, the Marsupialia, besides their homomorphism with
the Rodents, have, through the Ursine Opossum, or Native
Devil of Van Diemen’s Land (Dasyurus), a singular relation-
ship to the Carnivorous genus Ursus, as well as, through the
Squirrel Petaurus, to the Bats.

Space will not permit me to compare the forms of Inverte-
brata one with another, Among them many remarkable analo-
gies of form may be observed ; and even between the Vertebrata
and Invertebrata they will be found to ocecur. Further illustra-
tions of this subject may be found in a paper by the author in
the  Proceedings”’ of the Liverpool Literary and Philosophical
Society for the past session,

On no principle of gradation of form can these resemblances,
unaccompanied as they are by homologous relations, be accounted
for. Some are advances, others degradations of form ; and we
must look for some deeper and more subtle cause which shall
conneet animals so widely separated as are the members of
distinct subkmgdmns. ~ There is one circumstance, however,
which cannot fail to strike the thoughtful inquirer, and which,
I think, holds out a clue to the remarkable facts to which I
have just now briefly alluded. The circumstance to which I
refer is, that, in not a few cases, striking deviations from typieal
Jorm are accompanied by no less striking modifications of typi-
cal habits ; and farther, that these modified habits have a strong
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tendency to assimilate with the habits naturally exhibited by
those animals whose form they assume. It is not easy to com-
pare the habits of aninials essentially different in structure, and
occupying widely separated positions in the animal king&um .
but a few examples taken from within a Class will illustrate my
meaning, and give us an opportunity of carrying the arrange-
ment forward to cases of greater complexity. Thus, the Ursine
Opossum (Dasyurus ursinus), widely separated as it is from the
Plantigrade Carnivora, not only agrees far more closely with a
Bear m form than with its own congeners, having a short elums
figure and Plantigrade step, but it is said of them, by their
discoverers, that ““ they frequently sat on their hind parts, and
used their fore paws to convey food to their mouths, and man
of their actions, as well as their gait, strikingly resembled those
of a Bear *.”

The Quadrumanous Douroucouli (Nyetipithecus felinus) not
only resembles a Cat in form, but is, like it, nocturnal in its
habits, glides about with the stealthy movements of a cat, and
“ when irritated, in the posture it assumes, and the puffed state
of the fur, it resembles a cat attacked by a dog.” The pachy-
dermatous Hyrax lives gregariously in burrows, like the Rab-
bits, which it so closely resembles in form. The Echidna rolls
itself up into a ball when disturbed, like its homomorph the
Hedgehog ; the Lemurine Galeopithecus makes its flight with its
young attached to the nipple, as do the true Bats. The habits
and food of the Sea Hagle closely agree with those of the Alba-
tros ; and the Burrowing Owl is diurnal in its habits, and uses
its feet more or less for purposes of seratehing, in both which
respects it differs from its congeners, and agrees with the Ra-
sores, which it resembles in form.

In all these cases—and the list might be greatly swelled—
the agreement between form and habit, independent of homo-
logical relations, is so striking that one is almost led to the
conclusion that a certain external configuration neecessitated
certain habitual movements. I do not mean to say that this is
the case ; but I am inclined to think that a more careful review
will lead us to the conviction that the converse of this proposi-
tion is the secret, not only of these, but of the other striking
cases of homomorphism, as 1t has been called, to which reference
has alveady been made. \

The principle may be thus stated :—That agreement of habit
in widely-separated groups is accompanied by similarity of form.
Let us now see if we are not justified in deriving such a prin-
ciple from instances such as those just adduced, added to what
knowledge we possess with regard to the habits of animals in

# (3, P. Uarris, in Linu, Trans. ix. p. 174,
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general ; and commencing with cases of the greatest simplicity,
let us pass on to those which are more complex. '
Now, among all the Vertebrate Classes there are certain
eneral homologies which structurally unite every animal con-
tained within them, however it may differ in exterr;al form. In
all, the diverging appendages are present in some form or other,
except, indeed, in certain Ophidians, in which they are enj:n'[ﬂ;,r
absent. In Birds, the modification of the fore extremity 1s
obvious, and in Fishes only somewhat less so; but, although
the relative position of the pectoral and ventral fins 1s some-
times reversed (as in the Perch, for example), still the pectorals
are always homelogous with the fore, and the ventral with the
hind limbs of other Vertebrata. There is therefore a great com-
munity of plan in Vertebrates, with respect to those parts which
constitute the elements of external form.

Let us now glanee at the media in which they move. Mam-
malia are, as a class, destined to tread the surface of the earth,
birds to fly in the air, and fishes to swim in the sea: but
neither 1s the air nor the sea devoid of Mammalian inhabitants ;
and both land and water, as well as air, afford a home for birds.
Reptiles also occupy all three stations ; and fishes alone, being
essentially water-breathing animals, as well as of a decidedly
inferior grade of organization, never quit that element. But in
order that a mammal may be adapted to an aquatic existence,
it must be fashioned more or less in the form of a fish ; an ela-
horate hand or foot would be useless, and projecting appendages
injurious. It is therefore piseine in form, covered with a smooth
skin, and differs from a fish only in the position of the tail, which,
being horizontal instead of vertical, is an index of its air-breath-
ing habits. So also an aquatic bird has a smooth covering of
close-set feathers, an attenuated head, fin-like wings, and feet
situated so far back as to answer the purpose of a propelling tail
when in the water ; and could we see a Penguin in the act of
swimming beneath the waves, it would undoubtedly have the
aspect of a fish. Take, again, the Seals, in which these aquatic
habits are not so complete as in the Cetaceans, and we find them
modified in form to be something intermediate between a fish
and a mammal ; while an Otter, which is rather terrestrial than
aquatie, has its quadrupedal character still less modified : in it
we find the close-set fur, the depressed form, and the webbed
feet ; but the feet are not fins, nor is the tail,

With regard to flying quadrupeds, it is of course more or less
necessary that the upper extremity should form a wing of some
kind, which, however different in the homologies of its parts from
the wing of a bird, must necessarily bear some general resem-
blance to it in form. A Bat is as purely an aérial animal as is a
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bird ; but its wing, not being formed upon the type of that which
exists in a true bird, must be inferior ; nevertheless it is as trul
and completely a wing as is the far more perfect, but less bulky,
wing of a bird.

Further, if we select a single Class, such as the Mammalia, and
bear in mind the same principle, we shall find it lead to the same
results. Some quadrupeds of each Order are arboreal, some
terrestrial, and others subterranean ; some are carnivorous, some
insectivorous, and some frugivorous ; some are nocturnal, some
diurnal, and some crepuscular. If, now, an animal belonging to
one Order 1s, like an animal of a different Order, insectivorous,
the former probably bears some remote analogy to the latter, by
virtue of that fact. If the animals of two different Orders are
not only otk insectivorous, but also erepuscular, for example,
the probability of their resemblance is increased ; but if the two
- are Insectivorous, crepuscular, and subterranean, then the great
agreement of their habits must be accompanied by a considerable
approximation of form,

Perhaps there are no facts in the natural history of animals
which are simpler, or with which we are more familiarly ac-
quainted in a general way, than the broad characteristics which
differentiate the habits and modes of life of quadrupeds, birds,
and fishes; and, on the other hand, the aberrant forms which are
assumed by aquatic mammals and birds, and by aérial quadru-
peds, and the homomorphism of these aberrant forms with these
of the classes of Vertebrata which they most nearly approach in
their habits and modes of life, are highly important questions,
which thus admit of elucidation with a degree of probability
commensurate with this exactness of our knowledge of those
habits. The kind of homomorphism which obtains between
members of a Class, such as among the varions Orders of the
Mammalia, requires a different kind of knowledge, viz. not a
general aquaintance with broad facts, but a special familiarity
with individual habits. Now, such a special knowledge is by no
means always possessed, or even easily attainable ; buf when 1t is
so, it is found that the greater the agreement of habit and modes
of life between any two animals of distinet Orders, the more
striking is the homomorphism which exists between them. Of
this proposition several illustrations have already been given.

Taking now our stand upon these facts, and carrying the
principle which I have laid down into the Invertebrate division
of animals, the first thing which strikes us 1s the comparative
artificiality of some of the resemblances which might be instanced
as existing between them and the Vertebrate subkingdom.
The habits of a Molluse and a Fish can scarcely be compared ;
still less can those of a Tunicate and a Reptile, or of an Infusory
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and a Quadruped, and yet we perceive between them close re-
semblances of form ; but between a Worm and a Siphonops, or
between an Insect and a Bird, we can readily argue a community,
because we at once estimate the narrow limits in the one case,
and the wide extent in the other, of their analogical functions.
It would be highly unphilosophical to suppose that these close
resemblances were the effect of accident, and still more so to say
that they result from accident in one case, and from profound
design in another.

The homomorphisms existing between the Vertebrata and
Invertebrata are not numerous ; indeed, as might be expected in
animals so widely separated, they are rare, and usually im-
perfeet. I confess they present the greatest diffienlty ; and yet,
where knowledge of habit assists us, the difficulty to a great
extent vanishes. There is no Class of Invertebrata more fami-
liarly known than the insects, and there are no clearer homo-
morphisms between these great subkingdoms than those between
insects and birds ; and who is there that does not perceive that
the forms assmmned by insects are as much the necessity of their
habits, and that in habits, as in form, they assimilate to birds,
just as a Bat does, or as a Whale agrees with a fish.

Again, how little do we know of the habits of the Invertebrate
classes generally ? The majority of them are marine ; and it is
only quite recently that they have even been seen, except through
the medium of pictures, by the majority of persons. We are not
on terms of familiarity with fhem, as we are with quadrupeds
and birds; and seeing that our comprehension of their homo-
morphism is in direct ratio to our knowledge of their habits and
modes of life, it -is not a matter of surprise that we should be
unable to penetrate the mystery of the similarity between the
Foraminifera and the Mollusca, or between the Polypes and the
Polypine Infusories. For here again the explanation of their
homomorphism is measured by the amount of our knowledge.
We see why a Bombylius resembles a Bombus, or a Teredo a
Sabella, having some acquaintance with the similar habits of
each, and seeing a degree of similarity between them. We know
why a Caddis-worm resembles a Tubicolous Annelide, and this,
again, a tube-inhabiting Rotifer ; it is the common habit of form-
ing a tube for their otherwise unprotected body which assimilates
them ; but we know not why a Chiton resemibles an Aphrodite,
because we are equally ignorant of the habits of either.

Let me now, in application of the foregoing principles, throw
out some suggestions i relation to the most striking instance of
hmt}mlmrphlsl_n which occurs, perhaps, in the animal kingdom
—Vviz. that existing between the Polyzoan Molluscoids and the
Hydroid Polypes. In both these widely-separated groups, we

B
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have certain compound forms made up of numerous mem-
branous or caleareous cells, upon a common axis or stem. which
branches in a plant-like manner, each cell being the ]mI;ita;;ml
of a distinct animal.  These are their homomorphic characters ;
now let me state what are the special characters of each group.
First, Hydroid Polypes: mouth with filiform, simple tentacula ;
EI,.DII_'laﬂh excavated in the ecellular substance of the body; no
distinet muscular apparatus; body contractile in all its parts,
gemmiparous externally. Secondly, Polyzoa: body not contractile,
symmetrical ; mouth and anus separate ; gemmiparous and ovi-
parous. It therefore appears that the Polyzoa are minute Mol-
luses, differing in all their homologies from Polypes. Let us
next inquire of which group' the Polyzoary form is typical.
Clearly not of the Mollusca, which are for the most part of very
different form ; and equally clearly it is typical of the Polypes, in
which Class it assists their analogy with vegetable forms. The
Polyzoary form, then, is aberrant from the Mollusean, and
typical of the Hydroid Polypes. Whythis form is best adapted for
the life of Polypes [ am not required to prove, but only why (that
being granted) it is also the best form for the Polyzoa. Next,
let us inquire what differences exist in the form of the animals
themselves. In the Polype there is a gelatinous substance hol-
lowed out into a stomach, a single aperture serving the purposes
of taking in food, and passing out rejectamenta and ova, this
common outlet being surrounded with a circlet of gelatinous
contractile tentacles, armed with nettling capsules. But the

Molluscoid has an cesophagus, stomach, gizzard, intestine, di- -

stinet anus, besides a liver and nervous system. In none of
these particulars has it any relationship with Polypes; buf the
mouth is surrounded with a eirclet of tentacles, not indeed hke
those of Polypes, simple and contractile, but uncontractile, and
covered with vibratile cilia. They are probably the homologues of
the labial palpi of other Molluses. This eirclet of tentacles then
is the great point of resemblance between Molluscoids and Polypes
—in the latter the common arrangement, in the former arising,
as it were, from an accident or variety of organization ; and yet
is it not easy to perceive that the common possession of ten-
tacles exhibited by Polypes and Polyzoa implies a very great
similarity, nay, almost identity, in one of the most important
of habits, namely the mode of procuring food 7

Having so,far established a eommunity of habit between them,
Jet us next refer to the grand organic distinetion which is 1m-
plied in the widely different form of the digestive apparatus. In
the Polypes, the rejectamenta being passed out by the mouth,
such animals are well fitted doubtless for living in cells with a
single aperture ; the Mollusca, however, have an intestinal canal,
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Let me now proceed to the examination of Agassiz’ further
arguments, I pass over his caustic remarks upon the confu-
sion of ideas implied in the general term, variability of species ;
and T must also necessarily pass by his eategorical contradiction
of many of Darwin’s fundamental statements ; but never was &
theory more sorely beset than is that of Darwin by the
repeated assaults of such a giant in pal@ontology as Agassiz.
Statement after statement, by which the whole theory hangs
together, is assailed and impugned—stone after stone of the
Darwinian structure trembles before the battering-ram of the
champion of species. Out of twelve such reiterated attacks,
ten of which are purely pal®ontological, and stand unchal-
lenged, only one has called for remark, and that one, perhaps,
the least important. Nevertheless, believing, as I do, that
Agassiz has written no line without an object, I am bound to
bring it before the tribunal of criticism. He says—* He
(Darwin) would have us believe that animals acquire their
instincts gradually, when even those that mnever see their
parents, perform at birth the same acts, in the same way, as
their progenitors,” Now, this appears at first sight to be such
a truism, that it seems unnecessary either for Agassiz to state
it, or, for me to defend it. But we must not forget that
Agassiz writes with especial reference to an argument before
us all, viz., Darwin’s work on the “ Origin of Species.” We
must, therefore, consider this passage relatively to that work.
In chapter 8, we read—* If we suppose any habitual action to
become inherited, then the resemblance between what origi-
nally was a habit, and an instinct, becomes so close as not to be
distinguished ;" and again—* Under changed conditions of
life, it is at least possible that slight modifications of instinct

that there is no natural barrier to development, as long as that development is
confined to cugu_xzable grmlamg:s_. But we have yet to learn that the embryo of
a vertebrate animal ever exhibits the articulate or molluscan type; and the

primary distinction thus implied casts doubt and diitisie toen the o
in which the transition seems more easy and simple, e i s
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following illustration. He says—“A young snake resembles
& young turtle, or a young bird, much more than any two
species of snakes resemble one another, and vet they go on
reproducing their kinds and nothing but their kinds; so that
no degree of affinity, however close, can, in the present state
of our science, be urged as exhibiting any evidence of
community of descent.” There is no man living who has
more right to speak authoritatively on embryology, particu-
larly upon that of the Reptilia, than Agassiz. For the first four
years of my existence, ke dwelt, as a disciple, in the house of
Ignatius Ddéllinger, the master of the great Von Baer, and of
Pander, and the father of the science of embryology. His
laborious and marvellous work on the “ Embryology of the
Turtle” (Boston, 1857), which forms a portion of the “ Con-
tributions to the Fauna of the United States,” is & monument
of science and industry, of which any nation may justly be
proud. No author has more completely, more thoroughly, or
more exhaustingly investigated this difficult branch of physio-
logy than Agassiz; and his assertions on this subject are
entitled to the very highest respect. It is conceded that when
Aé‘assiz writes of a young. snake and a young bird, in this
passage, he refers to an embryo snake and an embryo bird, and,
indeed, to a young embryo. I can only, however, bring the
authority of other eminent physiologists to corroborate the
assertion of Agassiz, which, to non-physiologists, no doubt,
appears somewhat startling. I quote the following passage,
therefore, from ° Carpenter's Comparative Physiology,” p.
628—° All the most important parts of the apparatus of
organic life, and even the fundamental portions of that of
animal life, are developed upon the same general plan in all
vertebrata; and the special peculiarities of each class only
gradually evolve themselves. The conditions under which
the alimentary canal, the heart and blood-vessels, the liver,
the corpora Woolfiana, the vertebral column, the nervous
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bird are as much alike as the embryos of two snakes, and
affinity ¢s thus at fault in indicating relationship, which is, in
fact, the argument of Agassiz, and one which cannot be
gainsaid. This being the major proposition, the minor is, of
course, included in it, namely, the assertion of Agassiz that
“an embryo snake resembles an embryo bird, more than two
adult snakes (of different species) resemble one another.”
The differences between embryos should undoubtedly be com-
pared among themselves ; but, nevertheless, if such differences
are inappreciable in comparison with the distinet specific
differences observed in adults, there can be no reason why the
argument should not be strengthened by such a comparison.
There is yet one more portion of the paper of M. Agassiz,
in which he has, as I conceive, been seriously misunderstood ;
and, it is a point not inferior in importance to any of those
upon which I have already touched. Returning to the subject
of individuality among Acalephs, with which he commenced
the paper, he proceeds to specify the very remarkable modifi-
cations which the great “ mystery of organic life” exhibits.
First, he desecribes hereditary individuality as exhibited in all
the higher animals., This is rare in Acalephs, and only exists
in the Ciliogrades and some Pulmograde Discophor®. Second,
derivative, or consecutive individuality, such as occurs in the
Nudibranchiata, which, from a single egg, produce more than
one individual ; this also occurs in such Meduse as have what
is termed an alternation of generations. Thirdly, secondary
indviduality, such as is inherent to those individuals arising
as buds from other individuals, and remaining connected with
them (as in the fixed Polyparia) ; and, fourthly, complex indi-
viduality, in which such a community acts as a single individual,
while each individual member may perform distinct acts of its
own. This last ocours as a.character of the Siphonophore
amﬂ;lg Acalephs—the Physogrades of De Blainville. .
There is thus among Acalephs, great diversity of indivi-
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ADDRESS, &c.

(GENTLEMEN,

Tue first of October is a white day in the annals
of medical education. On this day are assembled throughout the
country the students of the numerous medical schools, to inaugurate
a new session, and to give an earnest of the zest and diligence with
which they intend to resume its duties. On this day the working
practitioner throws aside for an hour the cares of his busy profession,
for the pleasure of meeting his old stuadent-friend upon the familiar
benches, and delights to recal his long past student-life by an agree-
able intercourse with his former conferes. And on this day, also, the
- new student, fresh from the discipline of school, stands for the first
time in a position which is at once a novel and an exciting one. He
finds himself suddenly thrown into the society of those who, since they
are no longer boys, feel that they have serious work before them ; and
being men, are determined to meet it in a manly spirit.

On this day, too, it falls to my lot, as the representative of the
Liverpool School of Medicine, to address you. It is at onee a diffi-
cult task and an agreeable privilege : for it is a privilege to have it in
one’s power officially to hold the attention of an intelligent auditory,
composed, as this is, of experienced colleagues, of diligent and dis-
eriminating students, and of novices thirsting for information. I say
it is an agreeable privilege, to be able to stand before such an assem-
blage even for one short hour—but it is at the same time a task whose
difficulty I can well appreciate. An Introductory Address .is no
novelty — many of you have heard a dozen — some of you have had
experience of the difficulty of selecting a subject, or of saying any-
thing which has not been said a score of times upon similar occasions.
The path before me is a thoroughly beaten one; worn bare by the
feet of hundreds of previous travellers. No fertile patches of verdure
do I perceive in the vista before me —no wayside flowers but have
been culled by those who have preceded me. And yet I think I can
perceive paths which, although they may slightly diverge, lead never-
theless, eventually, to the same goal.

The very fact that his audience is composed of such extremely
diverse elements, is one of the chief difficulties which beset the writer
of an Introductory Address. Were there none but young students
eager to commence their studies, and expecting some infurmatim;
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which may serve them as a guide in the prosecution of them, the
casae W'Dllld h'B d{ﬁﬁrent; but f-hEI'E are, 1n ﬂ.ﬂditi{}n, triﬂd Prﬂ.ﬂtitiﬂﬂﬁrﬂ,
whose student-life dates ten or twenty years back, and who can hardly
be expected to sit with patience and listen to the good advice of which
the tyro stands in need. +1t will be necessary for me, therefore, to mest
the exigencies of the case in such a manner as that, while the one shall
not feel that his cause is neglected, the other shall not have reason to
consider his valuable time to be wasted.

Let my earliest observations, then, be directed to those students
who, on this day, enter for the first time within the walls of the
medical school. Of such I would fain believe that they do so, probably
without exception, in a hopeful, in a willing, and in a determined
spirit. They do not come here at a day’s notice, for they have pro-
bably well weighed thie #uestion of their future profession; and cireum-
stances, or their own bias, or perhaps both combined, have led them
to the choice of Medicine. Neither are they altogether unprepared,
for although upon the very threshold of the Eseculapian temple, it is
possible that they have made themselves to a certain extent acquainted
with the nature of the studies which lie before them, though they can
have but indistinet and inadequate impressions of the extreme in-
terest which surrounds each one of them. In entering upon a new
undertaking of this nature, there is a degree of healthy excitement
produced, which serves to stimulate the student and to encourage him
to throw himself heartily into the work before him without loss of
time ; and there is also a degree of freshness of thought — a youth of
intellect, as it were, which renders the mind susceptible of being
favourably impressed by the varied studies upon which he is entering.
Novelty is always pleasing, and especially so when combined with an
intrinsic charm, such as is possessed by the Sciences cognate to Me-
dicine. Such an exhilaration of the mental faculties, therefore, being
highly advantageous in the outset for the prosecution of studies so
diverse and so abstruse as thosewhich constitute the medical curriculum,
it is no less important that it should be sustained as much and as long
as possible—that the attention should not be permitted to flag, nor the
freshness to be worn off by the reactionary attacks of indolence which
are but too likely to ensue.

The thoughtful student comes to his task stimulated by example and
armed with hope. He sees men filling various high and responsible
stations in life — men who are regarded by their contemporaries with
esteem, and even with veneration — men who have enriched science
with the development of their intelleet — men who have advanced
their art by the philosophic application of their long experience — he
sees these men, on the one hand, illuminating the brilliant intellectual
circle in which they move; and on the other, imparting their stores of
knowledge to eager disciples; and he knows that these were once, like
himself, listeners — that they, like himself, were once hupefpl be-
ginners — that their advantages were not greater than those which hs
possesses — and that by diligence and integrity he may aspire one
day to occupy a position inferior to none of them. With this thought
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in view, he has a powferful inducement to work, not by fits and starts,
nor yet unduly, but steadily and perseveringly, with the full assurance
that no man ever won his way to an enduring and enviable reputation
who did not earn it by close application and the conscientious per-
formance of his daily duties.

These duties, Gentlemen, in the course which you have chosen, are
devoid of glitter and of extrinsic attraction, but they are far i_‘rnm pos-
segsing monotony or sameness.  You might in other professions have
found more opportunity for the exercise of superficial qualities and
ornamental accomplishments; but you would have met with none
which offered such scope for profound investigation, or for the success-
ful cultivation of which such a combination of mental qualities is
desirable.

Yes, Gentlemen, I commend your choice—it is a noble one, and
Medicine is a noble Profession, so long as its professors are united in
brotherly concord — so long as its aim is single — and so long as petty
jealousies and envious bickerings do not disturb the harmonious ten-
dencies of the healing art, and the philosophic calm which should
spread its influence over the earnest searcher after Truth in Nature.
For what is the profession of Medicine, but first, an inquiry into the
abstrusest natural phenomena; and secondly, the application of the -
prineiples thus arrived at to the alleviation of human suffering, and
the smoothing of the pillow of death! For the first, it is the highest
exercise of the functions with which the Creator has endowed reason-
ing Man, to search out the springs of the Divine Mind, and to recon-
struct, as it were, the Divine will from the glimpses which are afforded
us of the government of the material world. The masterpieces of
Creation can only fully declare the ineffable glory of the Creator, when
they are submitted to the investigation and analysis of reasoning minds
— for it is then alone that an insight is gained into the causes of
things —it is then alone that a reflection is obtained of the Divine
wisdom and beneficence. And of all the secular studies which exalt
the intellect by assimulating it to the mind of God, the study of the
ultimate laws which govern organized bodies is at once the highest
and the most ennobling. What can be a more elevating study than
that which teaches us how fearfully and how wonderfully we are made
— and how complex a mechanism 1t is which carries on the mysterious
functions of life? What a more awful profession than that which
brings us into daily contact with Death ?

But the votary of Medicine must not expect to draw upon himself
the notice of the world at large. The éclat which accompanies the
destruction of an host cannot be expected to follow the silent working
of the good Samaritan. Self-denial must constitute a prominent
feature of the medical character. Content to inure himself to sights
of suffering and sounds of grief, he must find his reward in the con-
f;l:musil [}El‘fﬂl‘mﬂi.:n{:ﬂ of his duty, and in the knowledge that no class of
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nature. And although a few narrow minds may affect to underrate
the services rendered by our profession to mankind at large, still we
may rest assured, that in all ages a due estimate has been, and will be
formed, of the value of our Art—* an Art so much sought after,” says
Cicero in the Tusculan Disputations, *“that the invention of it, as
being so useful, is ascribed to the immortal Gods.”

Having then once given himself heartily to the preparation for his
professional eareer, the student need not fear that his interest will be
allowed to flag, or his willingness to work have just cause for diminu-
tion. Let him only keep up his attention, and each successive phase
of his studies will but appetize him, as it were, for the reception of
fresh mental food, and stimulate him to advance, step by step, with
energy and with advantage. It does occasionally happen, that a taste
for the medical sciences, combined with an industrious turn of mind,
has led to a too great devotion to them, to the detriment of what is
equally necessary to be attended to, namely — health ; for such is the
faseination which knowledge has for some minds, that every thing else
is lost sight of in the race for its acquisition — an abuse to which the
greatest and best things are unhappily liable. But it is less necessary
to insist upon this point than on its converse, While one student
neglects his health for his studies, a dozen are too apt to neglect their
studies for the sake of any present pleasure which may allure them,
not recollecting that study is the business of their life at that period,
just as commerce, or practice, is the business of life of the more ma-

tured individual. The student would perhaps be foremost to blame

the practitioner if the latter neglected his daily avocations; but it is a
most illogical conclusion, if the student imagine that he has any more
right to neglect his opportunities than the practitioner his duties; they
are both equally incumbent upon them — they are both the appointed
business of their respective periods of life.

But it will be far more difficult for one who has comparatively little
interest in his pursuits — I would not say to excel in them, for that
were next to impossible—but to follow them with advantage, and
upon equal terms with those whose heart is in their work. It too
often happens in our profession, and indeed in all professions, that the
student discovers, too late, that he has mistaken his vocation, If this
should happen, and he cannot retrace his steps, I would recommend to
him the advice which Lord Bacon gives in his essay Of Nature in Men
__«Tn studies, whatsoever a man commandeth upon himself, let him
sot hours for it.” It will require no small amount of self-discipline for
such an one, even when aided by principle, to keep his place in the
ranks with those who pursue their studies con amore. But I would
have no one voluntarily bind himself to a profession in which he takes
no interest; for by so doing, he eondemns himself to a life of vexation
and disappointment, while it is not possible that the profession itself
can derive any benefit from his presence in it. b

Tt must not be imagined, however, that even moderate diligence and
application will carry the student forward in his career with such an
impetus, that he shall ever feel himself upon the crest of an advancing




i

B

__ _
'L-,»? ¥

e PR

w‘ i H _’.-=-'I'

7

wave. It is not in the nature of things, nor, if we knew what was
for our advantage, would it be desirable. The apothegm of Ennius,
nimium boni est, cui nihil est mali, “nothing is really good _whmh has
no admixture of evil,” although disputed by the ancient philosophers,
will be accepted by us, as containing germs of Truth; and nothing
can be better established than the fact that too great facility is apt
to beget a careless ease, and all the train of disadvantages flowing
therefrom. How often do we see a promising career blasted, and
turned to gall and bitterness, by a neglect of talents which only re-
quired ordinary cultivation to render them pre-eminent : how frequently
does it happen that too great dependence upon natural powers has
made shipwreck of the prospects of one, who, but for this fatal facility,
might have surpassed all his fellows? It is perhaps, then, a fortunate
circumstance, and it certainly is one of those compensating circum-
stances which we see everywhere around us, that indolence and satiety
are likely to arise but rarely from this cause. It is, I say, a circum-
stance by no means to be regretted, that the earnest student is not
always advaneing with an equal rapidity, nor always elated with success.
Difficulties and temptations will beset his path, but their effect will
be, not to discourage him, nor to cause him to abandon the career
to which he has once applied himself — such a result would be but
a poor comment upon his former earnestness and application. No!
difficalties must be met by manly resistance, not by pusillanimous
retreat. Nothing is worth acquiring which does not cost something
in the acquisition, and the greater the difficulty, provided it is not
insuperable, which few difficulties are, the greater is the value of
the victory achieved over it. The difficulties and temptations, there-
fore, which meet the student will not arrest his career, but will
only act as a healthy stimulus to his powers — will only arm him
with determination to go forward, and will only serve, therefore, to
ensure his final achievement, and to enhance the value of success.
Among the difficulties which the medical student discovers in an
early stage of his career, is that arising from the humber and variety
of the studies he has to pursue. TLet us suppose that he starts with
a resolute determination to work hard at Anatomy — it is an excellent
resolve, but he soon finds that the subject is extensive, and that the
facts easily escape his memory; that this alone, indeed, is a subject
which itself might lay claim to a large portion of his time. But there
are others w_ith no less pressing claims — Physiology ealls for his atten-
tion, Chemistry must not be neglected, Medicine, Surgery, Materia
Medica, Botany, and other subjects present themselves in r:a.pid suc-
cession before his notice, so that in the multiplicity of his studies he
begins to feel perplexity — while one is learnt another is forgotten ;
hle_ m:g&a&cun_:ls temﬁuml:i&y gislul:iuu;aged, and perhaps feel something
akin espalr, as the wide field of medi 1 !
- itself heforg him. cal science gradually unfolds
The remedy for this difficulty evidently is to be looked for in a
methodical arrangement. The time should be duly apportioned to
each subject, and the student should make it a matter of duty that
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the rules which he lays down for self-guidance should be conscientiously
adhered to. Without this, of course, it would be folly to-expect any
benefit to accrue. Studies, like other things, become habits when
persevered in, and studious habits, like business habits, when once
acquired will be found of the utmost value. By the adoption of this
method, the student will himself be surprised at the steadiness and
rapidity of his progress. The University of London has recognized
the difficulty arising from this multiplicity of subjects, which (although
In turn 1t 1s necessary that they should all be mastered) yet without
doubt, overload the brain during the brief period of the curriculum,
and more particularly as the time of examination draws nigh. By
the division of these subjects, however, into two parts, each of which
forms the material for an examination, separated by an interval of two
years, the student has the opportunity of giving especial attention to
certain of his studies unclogged by others, and having been examined
in these, he may, to a great extent, divest his mind of an immediate
attention to their details, while he is devoting himself more particularly
to the second class of subjects, which arise more or less out of the
first. This is an advantage which cannot be overrated, and an example
Ehicg I should be glad to see carried into practice by other examining
oards.

But there is also another mode in which this difficulty may be at
least diminished — a mode which has the double advantage of costing
nothing, and being within the reach of every one. I refer to early-
rising, a habit which nearly all those men who have achieved greatness,
have found not only serviceable, but necessary. By rising an hour or
two hours before the -accustomed time, the day is lengthened, work is
facilitated, and a satisfaction is experienced throughout the day which
those alone can judge of who have made the trial. One-third of a
man's life, on an average, is spent in sleep ; and how much more even
do some devote to the dreamy pleasures of the placid Morpheus. There
can be no doubt that the majority of persons saerifice far more time
than is necessary to this part of — I cannot say their economy, for its
excess is evident waste; nor can I call it their existence, for it is but
the shadow of Life. Early-rising soon becomes habitual, and I doubt
not that those who imagine that they require more sleep than others,
are, in general, egregiously deceiving themselves. The great Boer-
haave was in the habit of rising at four o’clock during the summer, and
at five during the winter, devoting to study the early hours thus saved,
and gaining that health and vigour which enabled him to carry on
this practice until his death, at the appointed age of three score years
and ten. Consider only, that rising two hours earlier, or at six instead
of eight, will, at the year’s end, have increased your waking life by
as much as two calendar months of twelve hours to the day! Such
a simple calculation makes one ashamed of opportunities lost, and of

recious time wasted. Let it also produce a determination to profit
by it for the future. ‘ :

The medical student is doubtless exposed to peculiar temptations,
which will at once oceur to the thoughtful among them, and will be
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jealously guarded against. It is not my intention to dwell particularly
upon those temptations to swerve from morality, from which all right-
minded and earnest young men will recoil with loathing, but I would
only remind you, that success in professional !iﬂ: is not alone to be won
by that confidence which expertness and readiness are capable of sup-
plying — there are yet important qualities to be taken into considera-
tion, which are as essential even. as professional capacity and medical
knowledge. No one, perhaps, is admitted so freely into personal or
family confidence as the medical adviser, and to no one will persons
become more attached than to the medical man who has won their con-
fidence and their esteem, for the one cannot be had without the other.
The social position which the Doctor oceupies is a proud one, and no
right-minded man but will, by the punctilious performance of social
duties, and the blamelessness of his life, strive to render himself worthy
of the sacred confidenee which many delight to repose in him. There1s,
however, one temptation peculiar to students, of a nature rarely dwelt
upon, but which I think deserving of especial notice. It is a very
general eustom at the present time to offer prizes in the various de-
partments, in order to stimulate the student, by means of honourable
rewards, to outstrip his companions in the fair contest for mental
supremacy. [ think, on the whole, that such prizes are useful, and
that they do offer something tangible, which the student considers
worth striving for; and I further believe that a stimulus of this kind
is, in general, of a healthy nature. But I am persuaded no less, that
this system is liable to a great abuse, owing to the prevalence of the
feeling that a single prize will confer more distinction than a general
sound acquaintance with all the subjects studied ; and to obtain this
single prize, it certainly does sometimes happen that every thing else
is neglected and thrust into the background. Now this is not the
spirit in which prizes should be striven for, nor is it the spirit in which
prizes should be awarded. A prize is not for one who, though he may
be a proficient in a particular subject, is a dunce in every other, but
rather should be given to that one who having a satisfactory and suf-
ficient knowledge of all, at the same time excels the rest of his fellow
students in one or more. This should be a sine qua non in the adju-
dication of prizes —and it is the neglect of the first part of this pro-
position which not unfrequently develops a prize-taking boy or student
into an ordinary and mediocre individual. Diffuseness, or the study
of numerous subjects at one time, is a thing to be avoided in after life,
or at all events should be severely regulated by the broadness of the
educational basis. Searce any man who has made for himself a name
in science, or in art, but has devoted himself more particularly to a
certain branch of human knowledge, towards which he naturally leaned
and which he has patiently and thoroughly investigated ; for so wide
is the domain of Nature, and so short is human life, that any one
department affords ample material for thought and for discovery
which a life-time is not sufficient to exhaust. But with the student
it 1s widely different. He is laying a foundation for the future. FHis
education is not the end, but the means — and the broader, the firmer
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the. fuundm:_inn, the nobler, the more extended the superstructure
which he will be enabled to raise upon it with safety. The sciences
which relate to Medicine, and upon which a true estimate of disease
and the means of cure are founded, arve, it is true, not few nor insig-
nificant ; no student can be expected to master them all in their details,
but nevertheless, there is an absolute necessity for obtaining as deep
an insight into them as the opportunities of student-life will afford.
They are so knit together, that neglect of one may paralyze the func-
tions of another, and in applying his knowledge to practice, the con-
sequences of this neglect, too late perhaps, become painfully apparent.
Nothing which enters into the curriculum of study should be neg-
lected — every thing is worth knowing, and although some things
are at the very basis, and form the very groundwork of medical know-
ledge, still no opportunity should be lost of acquiring information —
still less should any one make to himself the excuse for neglect, that
the subject before him has not a practical bearing, and that the aim of
it is not at once perceived,

But although none of the sciences bearing upon Medicine can with
safety be neglected, it does not follow that every one of them is to
claim an equal amount of time and attention. Without entering into
a comparison of them all, it will be sufficient to single out one, as
above all the most important, and the most deserving of extra-diligence,
inasmuch as it forms the pivot upon which all the rest turn. I refer,
of course, to Anatomy— the key-stone of the Asclepian arch — the
alpha and omega of medical and surgical science — and without which
all is empiricism and guess-work. Who would attempt to repair a piece
of machinery unless he possessed a knowledge of mechanics? What
watchmaker would think of employing, as an assistant, one ignorant of
lever and escapement? And yet the human body is more complex than
the most intricate machinery — more wondrous than the most delicate
watchwork. It cannot be too often impressed upon the student, nor
in terms too strongly marked, that Anatomy is the groundwork of safe
and scientific practice, and that it is to the development of our know-
ledge of it, and of its sister science, Physiology, that we must look for
the levers which must work the progressive advance of scientific medi-
cine. Only let me give one caution —and let it not be considered as
an over-refinement, or a superfluity of delicacy. The atmosphere of
the dissecting-room — the constant contact with dead humanity —1s
liable to beget callousness of feeling, and, I think I may add, coarse-
ness of sentiment, which, to say the least, is extremely uﬂdealtabl? in
a class of persons whose finer sensibilities are so often called into
requisition. The dignity of the human body is entirely lost sight of
in its corruption and degradation ; and unless a high standard of feel-
ing and principle support the student, he is apt, from too frequent
familiarity with lifeless humanity, to scoff at death and make a jest of
mortality. The body which has shuffled off this mortal coil,” is not
merely a mass of inanimate clay — were it only that it is a most
curious and inimitable machine, ever revealing to his scalpel, as
Harvey said, some new proof of God's wonder-working hand, there
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would be cause to admire it; but since it is, we are assured, only await-
ing the summons to put on immortality — corrupt, that it may be
rendered hereafter incorruptible — degraded, that it may be hereafter
perfected — a foreshadowing of the appointed state of all of us — these
considerations should check the levity of the thoughtless student, and
cause him to leave the half-formed jest unsaid, and turn his coarse
ribaldry into reverential respect. -

T have just referred to the value of Anatomy as a branch of special
medical education, and, more briefly, to the importance of its hand-
maid, Physiology; and in the following remarks my aim will be more
fully to illustrate this subject, by endeavouring to point out that it is
to these two sciences that we must look for the advance of Medicine
from empiricism to rational principles— and how the more recent
discoveries in Physiology promote this desirable end, by affording us
palpable and established data, upon which we may safely found modes
of practice with the reasonable hope of successfully combating disease.
“ Physiology,” says Wolff, in his “ Theory of Generation,” *is related to

Anatomy precisely as the corollary is related to the theorem from which
it is deduced ;" — and this being the case, it follows that a most minute
and careful study of structure must ever precede and pave the way for
any theory of function. And let it not be imagined by any one that
this stepping-stone is safely and permanently laid down. The anatomy
of the larger organs has, it is true, been long since satisfactorily ascer-
tained ; but the anatomy of tissues, which in the aggregate perform
the most important functions of the economy, requires patient research
— an eye accustomed to use the higher powers of the microscope —a
hand to which the delicate scalpel is a familiar instrument— and a
Judgment not easily carried away by phantasies, but able to weigh
cautiously the evidence of fallacious senses. This being the case, it is
evident that the study of ultimate structure presents a no less inex-
haustible field of investigation than that afforded by other natural
sciences, and that therefore the knowledge of funetion must ever be
limited by its boundaries.

In all physiological investigations we may set aside vital force as an
ultimate fact, which may be taken for granted as acting in all organic
changes. The physicist does not feel called upon to explain the cause
of gravity, but only to elucidate the mathematical laws through which
it acts — neither should the physiologist be too eager to grapple with
an ultimate fact, which if it ever be fully comprehended at all, must be
8o as the result of a far higher generalization than he is yet in a posi-
tion to make. But herein, as appears to me, lies the error of physio-
logists, that they, at the very outset, make an attack upon that most
mysterious and impregnable position, from which they must neces-
sarily fall back discomfited, like the moth which flutters round the
bright and flaming candle. The nature of vital force is doubtless the
most interesting problem in physiology — attractive from its very
mystery — a problem which, lile the philosopher’s-stone, is destined
to occupy the thoughts of, and to serve as food for speculation to
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many a master-mind ; but its solution cannot be expected until many
& yet unexplained fact be bridged over by a scientific induction, and
many a missing link of the Titanian chain be painfully forged in the
furnace ni_' prufuqnd thought and patient philosophical investigation.
There is no direction in which Physiology has made such rapid and
interesting advances as in the elucidation of the developmental changes
which occur in organized beings. This branch of biology has risen
. into a distinet science, under the name of Embryology; and that
evidently, because the high value of the lessons taught by the various
stages of development is now fully recognized and appreciated; and
observers have multiplied in a field which promises such a rich harvest
of new facts and deeply interesting problems. The whole process
abounds in suggestive points, which are throwing considerable light
upon our knowledge of function; and inasmuch as the history of
development, as Von Baer remarks, is ““the history of a gradually
increasing differentiation of that which was at first homogeneous,” the
progressive rise and comparative succession of the various organs,
afford indices of the highest value as applied to the elucidation of the

functions of the matured parts. In fact, the study of development is

auxiliary to the study of function, just as the study of Comparative
Anatomy, by poiuting out the order of evolution of special organs, from
which their comparative value in the economy may be safely deduced,
is a valuable aid to the same important end. Any theory therefore,
which runs counter to the information afforded by embryology may be
regarded as spurious and unfounded — just as though it were not
borne out by a comparative examination of the structure of inferior
animals. Thus it was long held that the liver was the **sole source and
prime mover of all vital organization”— a doectrine disproved by the
subordinate value which that organ assumes in the development of
the chick, in which its appearance is preceded by others which are
of greater importance, as the heart, cerebral cells, &c.

It is to the Microscope that we are indebted for the basis of these
generalizations ; an instrument which has contributed vastly — and
will contribute yet more —to the advance of physiological science.
The imperfect apparatus in the hands of Leuwenhoeck and Swam-
merdam afforded revelations which astonished the scientific world two
centuries ago; and the careful labour which has been expended in
recent times upon the construction of achromatic lenses, has placed the
histological knowledge of our own day upon a basis as firm as that
which supports our knowledge of general Anatomy. It is only, how-
ever, within the last ten years, that that perfection of definition and
illumination have been attained, which render the microscope the most
powerful auxiliary in anatomical analysis; and it is scarce twenty
years since the science of Embryology began its existence—a bantling
of the Microscope ; —a marvellous instance of the rapidity of develop-
ment which characterizes the arts and sciences in our own age — sur-
passed by no bygone era in human history. :

No laudator temporis acti can venture, in our day, to compare 1t
with the past, having any hope of success — for the greatest nations
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of Antiquity must hide their diminished heads before the progress of
the present century. Assyrian tyranny may have fnstere_d early
science — Egyptian priesteraft may have been instrumental in deve-
loping the mechanical Arts — Greek heroism may have extended
regions of philosophical speculation —and the fine arts may have
found their grand climacteric in the luxury of Rome—but 1t was
ordained for our country, in the nineteenth century, to create more
« wonders of the world” than the ancients spread over a hundred
Olympiads, and to win in half a century more trophies of science
and art—in geology —in organic chemistry — in photography —
in steam locomotion — in naval architecture, and in the electric
telegraph — than all the nations of antiquity produced in the four
thousand years which preceded the birth of Christ. We may
contemplate with reverence the ruins of Thebes—we may recur
in spirit to the days when the Parthenon was a magnificent edifice,
resplendent with the freshness of its pristine beauty — or we may
carry our thoughts back with admiration to the Augustan age of
philosophy and letters —but I maintain that this present era, in
which we live, is the most wondrous age which the human race has
yet beheld, wherein the arts and sciences are every year applied to
some new and stupendous undertaking, the conception of which, a
century ago, would have been ranked with the wildest fables of the
“ Arabian Nights"”— when new arts and new sciences are almost
annually springing up, full-grown, as it were, from the practical appli-
cation and correlation of the vast stores of human knowledge, which
are garnered up, not alone in books, but also in the active brains of
the brightest intellectual ornaments which have adorned any age or
country.

But this is a digression, into which I have been led by a con-
sideration of the rapid strides which one important science has
made through the improvements which have taken place in the con-
struction of Microscopes —illustrating the interdependence of the
physical sciences, and the close connection which exists between the
labours of the physicist and the natural historian. The conclusions
to which the study of embryology in the lower forms of life has led,
are among the most unlooked for, and the most startling, even to the
physiologist; and under the various terms alternate generations —
parthenogenesis — agamogenesis, &c., are included a series of pheno-
mena which demonstrate the proverb, that “Truth is stranger than
fiction.” It might perhaps at first sight appear that these phenomena
can have no practical bearing upon our profession; and yet certain
facts included in the term alternate generations, are of the highest
interest n a pathological point of view. For example, it is now well
ascertained that the intestinal worms pass through their various
changes in more than one animal — that each developmental stage of
: I 1 _ us, which, in some cases at least,
it finds in a different animal from that which finally perfects it. Thus

the T@nia cenurus which infests the intestines of the dog, has been

identified by Kiichenmeister as only a more perfect form of the
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Cm:-mms caraﬁm.!is,_ }vhuse nigus is in _th& brain of the sheep ; and what
lnterests the practitioner even more, is the fact, that it has been made
the subject of proof, by direct experiment, by the same eminent hel-
minthologist, that the Cysticercus cellulosee which infests the pig or
the sheep, becomes, when transferred to the duodenum of man. the
troublesome Twnia solium (or tape-worm)—a fact, which, while it
strikes at the root of the old theories of equivocal generation, serves
to show that it is not always by the most direct paths that we must
search for explanations of physiological phenomena; and at once sug-
gests preventive measures against the attack or recurrence of the
disease. Other cystic Entozoa appear to be developed in the same
remarkable manner —and the extreme diversity of the metamorphic
forms of identical animals, hitherto regarded as distinct, points to the
strong probability that the number of species of the lower or protozoic
forms of life, at all events, may be very materially diminished by the
continuance of such investigations.

The aspect of practical medicine has undergone considerable change
of late years, as careful examinations have been instituted into the
modes in which the ultimate structures of the organized body perform
their functions of nutrition, secretion, and elimination. It is in these
inquiries that the Microscope also has been of essential value; for
without it, not a step could have been taken, except in darkness and
doubt. Physiological chemistry has also afforded the most useful
collateral aid — demonstrating that a proper combination of albumi-
nous and fatty principles is absolutely necessary to healthy nutrition —
and that, with these, a due admixture of mineral substances must not
be neglected. The enunciation of this great principle was a step which
indicated a vast advance in the groundwork for a rational method of
the treatment of disease by dietetic rules; and while it could be
applied to the explanation of many heretofore obscure and anomalous
disorders, it threw a flood of light upon a vast series of diseases of
nutrition, by pointing out how, owing to an hereditary or acquired
organic vice, there might be an excessive or defective assimilation of
one or more of these principles. The indications thus afforded become
useful, accordingly as the organic vice is eradicable or amenable to
treatment ; for still the ultimate eause of this want of balance is as
obscure as ever, and is probably dependent upon a modification of the
vital force, that intangible phantom, which Lewes calls “ one of the
metaphysical entities.”

But while a general vice of nutrition, such for instance, as that
which results in the deposition of tubercular matter throughout the
whole system, seems thus to indicate a special dietetic treatment, there
are changes to which particular and important organs are liable, in
which the Microscope has been useful in pointing out their nature,
and to a certain extent, their eause. Thus, for example, fatty degene-
ration — the cause of the sudden cessation of the heart’s action, or _the
gradual loss of function by the renal apparatus— could not possibly
be elucidated until the Microscope had elicited the ultimate structure
of muscles and glands, and pointed out how, particle by particle, the
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true musenlar or cellular substance, npoy which the integrity of the
economy depended, gave place to oil-globules, Whlﬂ_h desi_:-rajred 1ts
cohesion, weakened its vitality, and ultimately ahﬂlished its special
function. 'The long-known change of musecle into adipocere seems to
bear upon this most important condition; and it appears probable,
according to Dr. Quain, that the fatty matter is a result of the chemi-
cal transformation of tissue or exudation, subsequently to its deposition
from the blood. Whether this be the rationale of the degeneration,
or whether it arise simply from the vicious secretion of fat in such
abundance, as by obstruction of the capillaries to produce atrophy of
the original secreting organ, is undecided — though it does seem
highly probable that fatty degeneration and simple atrophy may be
more nearly allied than is at first sight apparent. It will be remem-
bered, however, that it is to a physician who has but recently departed
from us, that we are indebted for the first association of the pheno-
mena of albuminuria with renal degeneration ; a discovery which arose
out of“the minute structural acquaintance with the complicated “and
important secreting organs involved ; and the recent perfection of which
acquaintance could alone have given the power of appreciating the
value of these pathological changes. Thus, although it has not been
hitherto productive of important remedial measures, this most valuable
discovery has facilitated diagnosis — rationalized medical theory — and
removed an opprobrium which the large class of cases of this nature
was constantly bringing upon our secience.

Again, the theory of Inflammation, that most curious and most im-
portant process, which from the very earliest times since medicine has
been cultivated as a science, has attracted the eager attention of the
physiologist and pathologist, has only, within our own times, and by
the aid of microscopic research, received such a degree of elucidation
as has served to place it upon a sound scientific basis. Perhaps no
change has been more carefully watched, and more variously accounted
for— none has served as a more convenient peg upon which to hang
an ingenious speculation, or to support a baseless and extravagant
theory, than has this. The history of these hypotheses is perhaps
the most instructive chapter in the annals of medical science, as serving
to illustrate how prone men are to run astray from the positive and real
in search of the abstract and the speculative, and how great errors may
arise from arguing upon ill-founded premises and premature con-
clusions — from giving to effects the importance due to their causes.
Such errors as these have retarded science, and established prejudices
which it takes whole generations to shake off. Heat, pain, redness,
and swelling —that quartette of symptoms which have been so long
regarded as pathognomonic of the inflammatory process — are now
each estimated at their true value ; and while some of them have been
elucidated by the microscope, others can be only provisionally explained
by the aid of _ph_';smluglcalrExpenment and analogy. A change occur-

ring in the minute capillaries, and revealed to the microscope in all its
detf:ul of contraction, reaction, stasis, and exudation, is the basis upon
which the scientific practitioner of the present day endeayours to build
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a rational theory of this most interesting condition. The process is no
lungﬂr open to t_llscussmu — the long current phenomenon of determi-
nation of blood is shown not to be a cause, but a secondary condition ;
and the ph:,'aiﬂlﬂgi_st is able to trace back these effects beyond the in-
fluence of mechanical causes, and to show the high probability that
both local inflammation, and the febrile condition generally, arise from
a modification of innervation. Nor is this so vague a result as at first
sight may appear. The experiment of Bernard upon the sympathetic
nerve, in which a section of it in the neck was followed by a rapid ele-
vation of temperature in the corresponding half of the head, have led
Virchow to suggest, that the heat which is so marked an accompaniment
of the inflammation, may be dependent upon a loss of power of the nerves
—the natural moderators of the development of heat; while the known
functions of the vagus, which have been experimentally ascertained,
seem to point to it as the principal source of the symptoms so long
remarked as characterising the inflimmatory attack. The same
great authority is disposed to regard the inflammatory process as very
closely related to irritation, and differing from it only in degree. And
when we consider the rationale of a mechanical irritation, this theory
appears philosophical, and in accordance with observed facts ; for irni-
tation acts by modifying the vital powers of a tissue, which modification
may résult in such a destruction of the balance of nutritive functions,
that secretion becomes excessive, and materials are allowed to pass
through the coats of the vessels in greater abundance than is necessary
for the processes of repair. _
New light, too, has been thrown upon the phenomenon of hyperi-
nosis, or increase of fibrine, from which it appears, that instead of
being, as it was always imagined to be, a sign of preternatural power,
and indicative of the necessity of depletive measures, it is in reality the
very reverse, its appearance being in some manner related to a deficient
vitality, requiring an economy of the vital powers for the after-repair of
the lesion. Thus it is evident, that the complicated process which
is included under the general term inflammation, being at the very
root of medical science and practice, correct views of it are absolutely
essential to a rational plan of treatment; and such views are even yet
struggling for acceptance. _ 1
Itgguanit fail tls- strilke & person who is not acquainted with the
difficulties which beset the path of physiological investigation, as
not a little remarkable, that there should be so many internal organs
whose existence, from their size, could not fail ?f being observed
from an early period, but whose functions have hitherto baffled the
most ingenious experimentalists. Such, for example, are the spleen,
the thymus and thyroid bodies, and the supra-renal capsules. The
study of developmental changes has shown that some of these a:ife
more particularly organs of feetal and mfant}tfe, but become gmduaihjr
reduced to a mere vestige at adult age; while others, however, as the
spleen and supra-renal capsules, appear to perform important fu]n-:;tmns
throughout life, although the precise nature of these functions has not
hitherto been made evident. Collateral light has however been thrown
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of late years upon these subjects, by a careful observation of the effects
which result from changes of structure in these bodies, which changes
seem to be pretty constantly associated with important derm:ﬁements
of function ; so that, although the normal function 1s conce ed, the
abnormal results are palpable. Professor Bennett, of Edinburgh, and
the German physiologist Virchow, have both paid considerable attention
to the first-named organ, and it appears from their clinical researches,
that hypertrophy of the spleen, a form of disease only too common, 18
very generally accompanied by a most remarkable condition uf_ the
blood, in which the white, or colourless corpuscles, are very consider-
ably increased in number, so that instead of being as one to fifty of the
coloured corpuscles, they sometimes constitute as large a proportion as
one-fourth part of the whole. The questions which naturally arise out
of a consideration of these curious and interesting pathological con-
ditions, bear intimately upon the physiology of the organ. Does the
spleen, from the fact of its enlargement of substance, form these
colourless corpuscles in so much the greater abundance? and, are
these white cells the embryo condition of the ordinary red corpuscles?
These questions will not remain long unanswered ; inquiry once set
on foot by such interesting facts, threatens to demolish the stronghold
of mystery which has so long concealed the functions of that remark-
able body.

We have here an instance, not of physiological knowledge helping
us to an acquaintance with the nature of disease, but the converse ;
and another example occurs in the case of the supra-renal capsules.
Although these bodies at birth are proportioned to the kidneys in size
as one to three, while in the adult they are but as one to twenty-two,
and gradually diminish in size throughout life, they nevertheless ap-
pear to be of essential importance to healthy existence. The normal
functions of these ductless organs have never been recognised, and
they have long been regarded as bodies, which, like the thymus, have
performed their duties during the period of intra-uterine life. Tt ap-
pears, however, from the careful inductions of Dr. Addison, that these
bodies cannot become the seat of disease with impunity to the system ;
and a train of symptoms, terminating in dissolution, have been, with
apparent good reason, connected with morbid changes in them. Among
the most well-marked characters which distinguish these changes, is the
peculiar and general bronzing of the skin, which however, although un-
mistakable as a symptom, is unfortunately too tardy a symptom to be
of value as an indication for relief ; for the structural changes which it
appears to indicate are then too fully established to admit of remedy.
Still, these things demonstrate that Medicine is not standing still —
they _slmw what we might expect to be the case, that the great body of
intelligent followers of the medicine of this day leave no corner of
anatomy, physiology or pathology, unransacked ; and that the last ten

years have not been barren of tangible materials to add to our know-

ledge of disease; for I was in the wards of the Edinburgh Infirmary
when Dr. Bennett’s prime case of Leucocythemia occurred ; and as
Dr. Addison’s clinical clerk, I drew up several of the important cases
which led to his generalization upon capsular disease.
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But t6 no part of the organism has so much attention been directed
of _lﬂtﬂa as to the nervous system, and particularly to the cerebro-spinal
axis, the histological details of which are being worked out with ad-
mirable care, patience, and success. In these tissues, whose functions
are more mysterious and more obscure than those of any others, it is
particularly the case that an acquaintance with structure must pre-
cede and pave the way for a comprehension of fanction ; but from the
nature of the nerve-structure, it results that investigations of this kind
are accompanied by more than ordinary difficulty, and demand more
than ordinary ingenuity and patience. Even the membranes which
envelope the brain partake of this general recondite character, and it
has only been within the last few years that the true nature of the
Arachnoid has been elucidated. Hitherto it had been regarded as a
serous sac like the pleura or pericardium, until Henle showed that its
inner surface, with the epithelium, is everywhere in contict with the
dura mater, and that it does not line the ventricles of the brain. But
when we turn our attention to the grey and white nervous substance
itself, and examine the inextricable interlacement of fibres of various
calibre, their decussations, loops, and connections, and the variety of
gunglionic cells, simple, bi-polar or multipolar, which are so abundantly
entangled in the fibrous tissues, our surprise at the slow progress of
neuro-physiology must give place to a feeling of wonder that so much
has been satisfactorily ascertained. Many important questions in the
minute structure and arrangement of the nerve-substance still baflle
the most ardent and enthusiastic inquirers —as, for example, the
nature of the flat gelatinous fibres, the functions of the ganglia upon
the posterior roots of the spinal nerves, and the mode of termination
of the nerve-tubes in the grey matter of the brain. But on the other
hand, there are trinmphs of physiological investigation, as the result
of recent inquiries, which give an earnest of future success. Such are
the discoveries of the afference and efference of distinct nerve tubes
from the same ganglionic cell, and of the fact that it appears to be by
means of nerve fibres entering ganglionic cells in the grey matter upon
one side of the cord, that an anastomosis is kept up with similar cells
upon the opposite side, by means of commissural fibres stretching in
loops between them -— a fact which must modify our notions of reflex
action.

The discoveries of Brown Sequard, Van der Kolk, and a host of
other eminent investigators, have, however, not as yet ar.&ded very
materially to our knowledge of therapeutical indications in nervous
diseases ~ They have rather been of value as assisting the pathologist
in his examination of the structures involved, after death has super-
vened, and affording him a more just appreciation of the nature of the
processes which had taken place during life. Beyond the broad fact
of the amenability of certain mechanical lesions of the nerve-substance
to relief at the hand of the surgeon, our knowledge of the treatment of
nervous diseases cannot be said to have been yet very much advanced
by the recent discoveries. In a physiological point of view however,
as establishing relations between various parts, and offering explana-
tions of complicated and recondite vital phenomena, they possess the
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highest interest. What is requisite is only a sufficient accumulation
of facts, in order that they may in time be correlated and m:!,de_ sub-
seryient to generalizations which may bring us to a more mtiuate
comprehension of neryous phenomena. Buf it would be foolish to
underrate the value of careful observations and well established induc-
tions, because they do not instantly supply indications for superior
modes of treatment. Byery fact observed and placed upon a firm ex-
perimental basis, is valuable, as tending to the great end in view ; and
we hail with satisfaction and pleasure the great accession of observers,
and the important chain of observations so quickly collected concern-
ing this wondrous apparatus. For this it is which makes us cognizant
of our own individuality, as well as of our mutual relation both with °
other organisms, and with the world at large. This it is which renders
us sensible of feelings and impressions of pleasure and of pain —which
initiates thought, which develops ideas. This is that medium between
the material and the immaterial, the finite and the infinite, the seat of
that divine particula aure which links us indissolubly with conscience,
and which sets up within our inmost souls a firm seat for principle,
morality, and religion, here, and a confident hope of a bright immox-
tality hereafter.

In these remarks I would not be understood as pretending to do
more than to indicate the direction in which we may look for the ad-
vance of Medical Science; & more extended sketch would be out of
place upon an oceasion like the present, and would trespass more upon
your time than an introductory lecture can claim to do. “Two things,”
says Whewell in his History of the Induetive Sciences, ** two things
are necessary to the formation of science, observation of things without,
and an inward effort of thought —in other words, sense and reason.”
These are the requisites which must be brought to bear upon the
subject — cultivated external means of appreciating nice and delicate
points of strueture, and a comprehensive mental vision, which ean
grasp a wide range of facts and perceive their mutual relation. These
two qualities are by no means always found united in the same indivi-

~dual, but while the means of research are always open to the former

class; accumulations of facts are arranged ready to hand for the latter.
Such works as Todd and Bowman's  Physiological Anatomy,” and
Todd’s “ Cyclopadia of Anatomy and Physiology,” are monuments of
seience of which we may feel nationally proud. In them the student
will find how every ramification of the subject has been touched upon
more or less, by investigators who have left no corner of organic nature
into which they have not pryed. DMaterials for future generalizations,
enggestions for further inquiry, abound in every direction, and I
would advise the student to take up some special subject which re-
quires further elucidation, and by experimental research and mental
effort, to endeavour to throw light upon it. By so deing, desultoriness
1';:111‘ l}f:- avoided, and the training which the mind receives from such
discipline will be found of the highest value: while the special study
of a particular subject will insensibly involve a fund of information
which may at any time be brought to bear upon collateral branches. -















ON THIE

ASTRONOMY OF THE ANCIENT CHALDAANS, &

I is a task of no small difficulty to penetrate so far back
into the mists of antiquity, as to arrive at that remote
age when the study of astronomy first engaged the atten-
tion of mankind. The labours of many able and learned
men have been directed to this subject, but considerable
difference of opinion has resulted from their researches.
And it could scarcely be otherwise, when the very
sources of information on which we most naturally rely
give such a diversity of accounts, that the modern his-
torian usually singles out that theory which best accords
with his own preconceived notions, and sets himself to
prove its truth. The great work of M. Bailly is a model
of speculative ingenuity. Instead of a gradual collection
of facts, and the mere rudiments of science which we find
scattered through the early history of all nations, this
celebrated but unfortunate writer imagines that he sees
the shattered remnants of a great and perfect system,
which some lost nation had, ages before, built up; and
that this system was the common origin of the Chaldzean,
Eygptian, Hindoo, and Chinese Astronomy.® He says,
referring- to some happy speculations of ancient philo-
sophy which were not established as éruths till ages after-
wards, *“ These bold and merely philosophical ideas were
not supported by facts among the ancient nations known
to ug, though perhaps we may be able to show that they
# Bailly. * Traité de I'Astronomie Ancienne.” Paris, 1781, pp. 16, 70, 80, &c.
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remembered, that although Adam Smith pronounced the
knowledge of the weight and density of matter in the
sun, planets, and satellites, to be a result almost beyond
the reach of human reason and experience, yet how
goon was this estimate falsified by the sagacious induc-
tions of Bailly, Brindley, Airy, and other astronomers,
based upon their mutual perturbations and disturbances.

Several nations have either claimed for themselves,
or have had claimed for them by others, the honour of
having been the originators of astronomical science.
Chaldeea, Egypt, India, China, and Greece, are the chief
upon the list, and arguments more or less cogent have
been adduced by the supporters of each; but while en-
deavouring to indicate that it is to the first of these
ancient nations that the honour is due, I will give some
brief reasons for execluding the others from the list of
candidates. Even in Greece there can be no doubt that
the study of Astronomy is of high antiquity, although
they berrowed the earliest beginnings of it from other
nations. Only very rude observations existed in Greece
up to the time of Pythagoras (B. €. 557), and it would
appear that the earlier Greeks, those therefore who were
the most competent judges, disclaimed any pretensions
to having originated astronomy; for Herodotus states
(Euterpe c. 4), that in his time (B. €. 450), the Egyptians
were more skilful astronomers than the Greeks; and
further, he allows (c. 43), that they borrowed the twelve
gods (which were of astronomical origin) from Egypt.
Solon, the great Athenian lawgiver, reported that * his
own countrymen were mere novieces in the sciences of
antiquity,” while (in the Epinomis), Plato makes the
Athenian say;—“I cannot tell you the name of the
third star, for it is not known. The reason of this is,
that the first who made these discoveries was a Bar-
barian. For it was an ancient eountry which produced
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But the controversy concerning the antiquity of astro-
nomy lies really within narrower limits, and the claims of
Egypt and Chaldea are paramount above all others; it
is between these two nations that the question is un-
doubtedly contracted. In Egypt especially, the priests
pretended to a vast antiquity, and invented many stories,
some of which are detailed by Herodotus (Euterpe, c.
142), concerning the myriads of years that their country
had existed. Thus they feigned that they had a king
who reigned three myraids of years; although this is
a comparatively short period to the reign of the Indian
Satyavarta. The Egyptian chronology of Herodotus car-
ried them back nearly 50,000 years —a duration which
may be considered as purely absurd; and if taken lite-
rally, no doubt it beecomes so, and yet there have been
found modern scholars who have been willing to allow
them a considerable portion of this antiquity. When the
celebrated zodiac was discovered in the ceiling of the
temple at Denderah, the planisphere and square of which
are now deposited in the Imperial Library at Paris, the
French scholars unhesitatingly allowed it an age of 16,000
years at least,* notwithstanding that Herodotus, who so
carefully observed, and so accurately deseribed the cities
of the Nile, fails to make any mention of this, the most
magnificent temple of them all, thus confirming the
opinion of the sagacious Belzomi,T that it was a Greco-
Egyptian temple of the period of the first Ptolemy
(Lagus), 7.6, built about 260 B.C., and 150 years after
the historian’s death. One effect of this boast of an-
tiquity was perhaps intended, viz.—to let the Greeks
see how much more venerable the Egyptians were than
they, and how much superior to them in the arts and

* Dupuis must be excepted, who, in his “ Dissertation sur le Zodiaque de
Dendra,” p. 28, assigns it a date of B.C. 1468,
4 # Researches and Observations in Egypt and Nubia,” p. 33.
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art which time has permitted to come down to our own
day, with the scattered allusions to the framework of the
ancient religions which are to be found in the works of
their historians, philosophers, but especially in their poets,
it becomes a matter of moral cerfainty, that those tales
which, in wild extravagance, rival the boldest fictions
of the “ Arabian Nights,” were, 1n fact, verbal expressions
of the fundamental truths of astronomy—the motions of
the celestial bodies, especially of the sun and moon, the
great sources of light and life — of their risings and set-
tings, their oppositions and conjunctions with the prin-
cipal stars and with the signs of the zodiac. These were
known to the priesthood (who, indeed, were the astrono-
mers, and priesfs in virtue of their superior acquaintance
with the heavenly bodies, their divinities) in all the
sublimity of truth; but as they regarded the stars as
superior Intelligences, it was considered profane to dis-
close them indiscriminately to the vulgar. While, there-
fore, they themselves carefully observed and noted the
results of their observations, they shrouded the glorious
truths in fantastic fictions and romantic tales, and these
they gave to the vulgar to be their faith. Only to
a favoured few were these mysteries unveiled, and
truth discovered in all her moral grandeur. On these,
the initiated, the most solemn oaths were imposed, that
they should not divulge the secrets which were thus
confided to thﬂem; for well the priests knew, that should
the common herd know as much of the Majesty of Na-
ture as they did, they would no longer be required as
mediators, and thus their power and authority would
at once terminate. And seldom, if ever, were these
binding oaths broken. The least attempt, or appearance
of an attempt (as in the case of Aschylus), was followed
by instant vengeance. And this fully accounts for the
few direct allusions to the nature of these mysteries which
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which the Assyrian Bulls are furnished. These appen-
dages, although in the composite figure before us, they
are placed in that position which we might conceive
natural to the animal, belong, I imagine more especially
to the solar part of the composition, and render it equi-
valent to the winged disc or globe, which we so often
meet with in Egyptian symbolic art. In the most ancient
Babylonian eylinders, the wings are figured in a more
rude and simple manner, so that they would seem to
be composed of rays of light, or sunbeams, and are
thus “appropriate to the sun, as denoting that light was
either its moving power, or was produced by its motion.”
So in an Orphic Hymn (v. 5,) where the Sun is evi-
dently referred to under a symbolical name, we read
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And following out the analogy which 1 have endea-
voured to trace between the Assyrian Bulls and the
Ammonian Rams, it may be mentioned that in the great
French work on Egypt,* the Ram of Ammon is repre-
sented winged,

But although the Bull is the emblem most frequently
met with, and most strikingly prominent in the Assyrian
sculptures, there are others which cannot be passed over
in silence. Bulls of a colossal size are accompanied by
winged Lions, which rival them in magnitude, and are
clothed with the same attributes; and the smaller Bulls
on the walls of the temple, are generally observed to be
placed in juxtaposition with three other emblems, viz.—
a lion, an eagle, and a man; and these four figures, while
they occur under various modifications in all parts of the
temple, are placed upon the walls, separate and distinef,

* Egypte. Planches, vol. ii.
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was an asylum built ini .
the protec{ion of the ﬂgufli;? f:az]::;l e
. 3 erefore called Nes-
rac, tha:t 1s the sun of flight, for the reason given.” 8o far
Gregorie; and I would direct attention to another reason
why the “sun of flight” should be an appropriate name
to the eagle, if he really were what I have imagined him
to be, viz. — the autumnal sun, crossing the colure of the
d'asc-endi’ng equinox. This is a coincidence not a little
curious, as supporting the somewhat defective evidence
concerning the Zodiacal Eagle.

In the 8th chapter of Ezekiel, in which the * image of
Jealousy” and the “chambers of imagery” are described,
we have an account of the interior of one of the myste-
rious temples of Assyria, and of the worship which the
Jews had either joined in, or imitated for themselves.
“When I looked, behold a hole in the wall # % # =
so 1 went in and saw, and behold every form of creeping
things, and abominable beasts, and all the idols of the
house of Israel pourtrayed upon the wall round about.
® # % Then he brought me to the door of the gate of
the Lord’s house, and behold there sat men and women
weeping for Tammuz.” It is highly probable, that what
the prophet saw in the chamber of imagery, was the
constellations figured upon the walls — beasts, clean and
unclean, and creeping things, arranged perhaps like a
concave planisphere, for purposes of worship. There can
be little doubt that such things were used in the celebra-
tion of mysteries, and that sometimes merely the asterism
or congeries of stars was pourtrayed, and at others the
figures which they were supposed to represent, such as
we see them marked on a celestial globe. Such an idea
explains the remarkable words of Proclus, who writing
in the fifth century upon the Polity of Plato says: — In
all initiations and mysteries, the gods exhibit them-
selves under many forms, and with a frequent change of
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shape—sometimes as light defined to no particular figure
(i.e. constellations as we see them) — sometimes in a hu-
man form, and sometimes in that of some other creature’
(d.e. as constellated figures). Perhaps, had Proclus written
this passage at an earlier age than he did, he would not
have escaped punishment for his temerity.

The limits of this paper will not allow me to refer to
the weeping for Tammuz, an astronomical mystery, for
Tammuz is synonymous with Adonis and Osiris, and the
mourning for him was doubtless connected with the dis-
appearance of an asterism which Landseer gives strong
evidence for identifying with Bootes, the husbandman, or
constellated patriarch Noah.

Before concluding, however, I must touch upon one
gymbol not unfrequently met with in the Assyrian sculp-
tures; I mean the pomegranate. Besides its occasional
oceurrence upon the monuments in question, the ancient
statues of Juno and Proserpine sometimes held a pome-
oranate in the left hand, of which Pausanias says, ra uer
oy eis ¢ fowar (awopfnToTepbs yap €oTwr § Aoyes) aferfy por* It 1s
evident from this that it was a religious symbol of some
importance, which he was fearful of betraying. In the
Second Book of Kings, v. 18, we read of the King of
Syria worshipping in the house of Eémmon, which word
literally signifies a pomegranate ; defined also by various
authorities as the exalted one; — the exaltation and
breaking forth of divine light. The form of a pomegra-
nate might not unnaturally be chosen astronomically, to
signify the conjunction of a star with the Sun, the large
calyx giving the appearance of stellar rays surmount-
ing a disc, which we know to have been emblematical of
the sun. It might thus have had the same signification
attached to it as the winged bull, viz. — the conjunc-
tion of Aldebaran with the Sun at the vernal equinox ;

* Pausanias. Corinth. c. xvii. =, 4.
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or the winged Lion, d.e. the conjunction of the Sun with
Regulus at the summer solstice. Respecting the pine
ﬂnne.in the hands of the Eagle-headed figures, I can say
nothing with certainty. It was long afterwards a symbol
consecrated to Bacchus, though no writer with whom
I am acquainted gives any satisfactory account of its
origin or meaning. The thyrsus so frequently wielded
by the Bacchants, is usually surmounted by it, though
almost as frequently with the ivy or vine-leaf with which
1t appears to be interchangeable. Payne Knight imagined
that the cone surmounting the thyrsus, or in the hand of
Ariadne, signified the same as the pomegranate in the
hand of Juno, or the sacred tau in that of Isis; but he
had not met with the Assyrian cones.

My limits, however, will not permit of my dwelling any
more at length upon these subjects. Enough perhaps has
been sald to prove that these symbols have a meaning,
and that a deep and wsignificant one; and the more we
endeavour to penetrate beneath the protean exterior of
ancient fable, the more we shall be struck with the depth
of philosophy (doubtless mingled with error) which it
exhibits. At all events it is my conviction, that the
earlier myths are founded upon grand natural truths;
and although the thirst for dominion and power led the
ancient depositaries of secrets to conceal them with a
jealous guardianship — that mysterious veiling of philoso-
phy — that attempt to restrain truth to the narrow circle
of a few initiated — succeeded but too well ; and has had
the effect of retarding seience, of sowing confusion and
discord among the otherwise harmonions systems of
ancient religions and mythology, and of bequeathing to
posterity erroncous ideas of the frivolity of the ancients
(to call it by no worse name) which the modern mnd
will hardly be at the pains to correct. Still, enough
has escaped the vigilance of the priesthood, to show
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