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THE HEAVENLY SYMBOL OF
HUMAN KENOWLEDGE.
—p—

IN every manifestation of Almighty power
there is of necessity a reflection of Almighty

attributes, just as the infinitely meaner human '

artist infuses his own mind and moral nature
into the cold marble that shall smile with
beauty, or the dull canvas that hereafter shall
delight the world. Is there not in mana
threefold nature, a physical being, subject
to the laws that control all other forms of
matter, a frame of dust that lives and dies :

an intellectual nature, that sparkles during -

life, and leaves a track of light behind like

the phosphorescence in the wake of a ship, -

and by which we bask in the radiance of the
thoughts of the departed: a moral nature,
susceptible of the influences of love, of fear,
of hope, and that culminates to its highest in
the blessed joys of devotion—that dies not,
but shall adore for ever? The threefold
nature of the Divinity is shadowed forth in
man as its highest earthly image, and did we
but know sufficient of the inner comstitution
of the things that surround us, we should
doubtless discern a triple constitution in every
object of creation. Look at the rainbow, a
million disjointed water-drops that assume
the form of a solid structure, spanning earth
and heaven in a vast embrace that seems suffi-

Vou.II,

imaginative perception.

cient 1o make them one for ever. It has but
three colours, out of which its varied blend-
ings of harmonious tints are all compounded.
It is the appointed symbol of the covenant
that water shall not again consume the race
of man, and that seed-time and harvest, and
summer and winter, shall never fail. Com-
pare it with the forms of human knowledge,
and Earth, Air, and Water testify to the unity
of the plan on whizh an eternal Godhead
worked when time began, and still works in
sustaining the fruition of the first creative im-
pulse. Resolve your sciences back into their
primal sources, and Animal, Vegetable, and
Mineral testify of the same analogy, notwith-
standing the long list of elements the chemist
would adduce to nullify these promptings of
From the rainbow
pass to the subdivisions of our knowledge,

i and as the red rays mingle with the violet

on the one hand, and with the yellow on the
other, melting into mixtures of indefinable
gradations, tone softening into tome with
intermediate harmonies, 8o all science pre-
sents gradations of thought and subject, and
no man can affix the boundary lines of any
Take our systems of classificationy and the
more they profess to be natural, the more do
they prove to be unnatural, and perhaps, aftex
all, the strictly artificial may prove the most
useful in the end, as aids to memory and
association of ideas.  Jussieuw may plax’
B
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neoting links, say-
ing with deflance, “ Draw the line betwesn
them.” Trus, we must classify as best we
may, in order to localise our thoughts and
put items of knowledge into their proper
places; but let us never forget that creation
was not designed in orders and classes, but
in one glorious and complete system, in which
&l various periods there may be striking forms
that apparently stand apart, just as in the

" gpinbow the primal colours quickly catch the
6’03 nevertheless between these the insensi-
blo gradations are so many, and so indefi-
nable, that all classification fails when put to
its professedly ultimate objects.

It is the same—as it must be—in the divi-
giona of our knowledge. We may classify and
talk of botany as in no way related to the
knowledge of the planets, but a higher law,
springing out of the oneness of the vast crea-
tion, unites all together; and we cannot learn
the whole history of a wayside weed without
also knowing something of the movements of
the stars in their courses. The quick eye of
the student perceives a strange beauty in
some rare shell ;” he cannot analyze the secret
of his pleasure, but he will study shells, form
s oollection, and search abroad for such
freasures of the watery depths, that each may

ive a new delight in the observation of its
snd colour. Now ke is seized with a
hunger to know what sort of creatures once
inhabited those sculptured chambers—what
strange life had its home in this neet Nerita,
or this spiky Pteroceras. Why should each
be an architect of a school different from all
the rest, and fashion from the slime of the
deep forms that man Jimself has ofttimes
ised in his own ornate fancies? He looks
‘Haaned and o door ovens. He sees before him

the vast army of animated boiny, leading
off from simplest rudimentary forms, through
insenaible %0 the other end of the
thread of life, on which the evestures are all
strung as a series of varionaly-acloured beads.
The sphynx within him bas propounded an
enigms, and zoclogy muat be the (Edipus to
set him free. But he never will be free; he
is drawn forward by 2 greater than magnetic
force, and ere he has accomplished,one-half his
chosen task, he discovers that some beads
have fallen from the thread—some of the
animal forms necessary to the explanation of
the order of creation lie buried in the stony
strata, where they silently witness the story
of their birth, and lifetime, and extinction.
He will now grope through the dark laby-
rinths of geology, and while reading * ser-
mons in stones,” speculate anew on the
successive phases under which the Fatherly
‘Wisdom worked, about which the shell first
set him thinking. The enchantment deepens,
mighty bones of perished reptile, bird, and
animal take shape as in the flesh, and solemnly
pronounce, that on the great gravestones of
the world, where perished races sleep the
sleep of ages, are inscribed the letters need-
ful to spell out the order of created being ;
for like the rainbow, life in its whole plan is
a gradation of details; it melts from form
to form, and from ecolour to eolour, so that
distant parts may contrast, though ipevitably
tied together by intermediate unities. He
learns that creation is & wondrous whole;
it is tite fancy of the human mind to attempt
its separation. The internal structure and the
order of the strata become thenceforth the
necessary objects of his study, and he has
now taken hammer in hand, and finds a new
pleasure in hunting after fossils, descending
quarries, and estimating the angles of dips,
and the superficial distribution of this or
that great platform. What! study geology,
and give no heed to those vaster phenomena
of which geologic facts are but the secondary
consequences P Is the figure of the earth,
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the disposition of land and water, the rising
and falling of the tides, the attractive forces of
sun and moon—is any such great energy to
be counted nought by him who has already
passed the limits of sectional knowledge, and
taken a bold flight after the universal? He
will become an astronomer, and geology
shall propound him one great question as to
the past history of the elements of which the
earth consists, and he shall look out to the
nebulee of Orion for an answer. He must
also conncct, in thought, the strata in which
his fossils repose with the daily march of the
sun, and thetelodies of the myriad stars that
glide across the midnight. He has been led
on, not merely because knowledge is in itself
a talisman, and works a magic influence on
the brain of man, but because, in the infinite
plan of the infinite Worker, the parts are in-
dissolubly connected, the variously-coloured
threads are woven into one great pattern, of
which we see perhaps only the reverse side,
and even then enough to prefigure the com-
pleteness and glory it must have to the wisdom
that sees the whole aright.

In the midst of his pursnits, the student
pauses to apostrophize the sign of the cove-
nant as it spans the earth in an embrace of
love. It is lost on either hand in the mists
of the horizon, but the boldest and brightest
sweep of the bow bears above it the blue
heaven, and he can believe the old poetic
fancy that it is the pathway on which minis-
tering angels descend to man with messages
of mercy. Isitawe, is it wonder, is it ado-
ration that most influences the trembling
searcher after truth, as, in the presence of the
rainbow, he offers his soul to God as an un.
worthy creatureP Is it power alone, the
affluence only of an exhaustless energy that
needs but to will and it is done, that gives the
rainbow its perfect form as a type of heavenly
things—its perfect harmony as the reflex of
all thought and the order of all created
beings P I8 it not also the emblem of Divine
tenderness, and sympathy, and compassion, so

that the very rain-drops that splash from it
on the green herb sing the praises of the
Lord, and have for the burden of their song
this monition for us—* Wide as the rainbow
stretch the arms of faith, and seek happiness
as the reward, not of proving, but believ.
ing.”

The greatest charm that science has in
store for those who reverently woo her, is in
showing them the ultimate relations of all
things, one to another, throughout the uni-
verse, in which man—a dim speck—has been
divinely taught the name of his Maker. As
“ book openeth book,” so every truth is a key
to another truth, and we see how the heaven-
piercing hills, that in their grandeur of piled
rocks and awful escarpments seem made to
last for ever, are yet powdered into dust by
midnight dews and changeful breezes and
the pretty lichens that eringe to the clefts,
slowly distilling upon them solvent acids.
Can I look at the pretty fabric of the honey-
bee without being led into speculations in
mathematics? Can I behold a trembling
dew-drop on a rose-leaf without reflecting on
the force of coherence that holds the atoms
of a world together? Can I pierce the heart
of an oak without beholding there the pen-
cilling of the sunbeam a hundred years ago?

The rainbow is not only the sign of peace,
it is also the symbol of knowledge, and when
we bring even that within the grasp of our
inquiries, and resolve its spectrum into its
components, only to discover that there are
deeper and unfathomable mysteries in the
prismatic glitter of falling drops of water, let
us uncover our heads, and in the presence
of a present harmony which is a shadow of the
eternal harmony in which all visible things are
as’ component colours, give the glory and
the praise to Him, who, haying created them
all in wisdom, now sitteth on the throne
judging us in righteousness, while sustaining
the universe in the hollow of His hand.

SmizLeY Hissexmp,
e SN oy
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SPONGE-HUNTING IN HOLY ISLAND AND BERWICK BAYS.

Ir is of no use frequenting Holy Island or
Berwick Bays, which more especially figure
as the scenes of success in the acquisition of
specimens, without having in hand the very
ableandbeautiful manual of the late Dr. George

0

W

TLe Doo Coves, near CockLurn-path.

Johnston, of Berwick-upon-Tweed. With the
help of that volume, however, may be managed
a tolerably complete repertoire of sponges
and lithophytes. Of the numerous and im.

portant family of British sponges, the fol- :

lowing numbers of species may be enumerated
under each genus :—Tethya, 2 ; Halickondria,
18; Spongia, 1 ; Grantia, 5 ; Doubtful species,
14 ;—that is, restricting the name of Spongia,
according to the classification of the late
Rev. Dr. Fleming, to such as have the axis
or skeleton composed of horny tubular fibres,
giving the name of Grantia to those whose
skeleton consists of calcareous spicula, and
that of Halickondria to such as have siliceous
spicula as the basis of their structure, but
separating from these the Zstkya, because of
the peculiar arranger :mt of their spicula,
sod the hemispherical form of their bodies.

Dr. Johnston's labours, indefatigable as
they were, have added but sparingly to the list
just given. Indeed, he acknowledges that,
notwithstanding their extent, the British
shores cannot be deemed favourable to the
production of sponges, for the indigenous
species in general give proof that our waters
are unfavourable to the race by the rarity of
the normal species, and by the dwarfed size
and compact structure of the othérs. Of the
genus Spongia, I speak but of one, and
Johnston himself refers to but two incon-
siderable representatives. About a fourth
part of them are calcareous; but the great
majority are secrcters of silex, which they,
like skilful artificers, fashion into crystalline
needles, and interweave with the parenchyma
of their bodies. Of the Zethya, Holy
Island and Berwick Bays cannot boast.
Indeed, the only locality marked for them is
that of the Hebridean island of Feulah, by
the late Professor Jameson; although Dr.

| Fleming announces that it adheres to stones
| in deep water in Zetland, where it is termed
i sea-apple.

Passing into the Halickondria, the splen-
+ did H. palmata assuredly habitats near
. Holy Island, and on some parts of the
; coast of Berwickshire. It is a sponge-like
* plant, rising from a spreading base to the
height of occasionally nearly two feet. Indeed
this “ Mermaid’s Glove,” as the Shetlanders
style it, is undoubtedly the largest and finest
of the British sponges. The erect and bushy
H. oculata is not uncommon on the North-
umberland coast, and is frequent in the Firth
| of Forth, being sometimes discovered growing
| from the wandering back of the living Hermit
‘ Crab, when it forms a desirable object, of
| course, for the aquarium. Indeed, the H.
| albescens is likewise found parasitical on Ser-
" tulariein Berwick Bay. But toreturn to H,

i
|
|
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oculata, Pallas locates it thus, “mare inter
Anglium ot Belgium.” Ellis says it is found
very common all round the sea-coast of these
kingdoms ; and Fleming seems to make no
difficulty of finding it hanging from the under
surfaces of rocks about the low water mark
of spring tides. Not so readily will H.
plumosa, described by Montagu as Spongia
plumosa, ¢ Coast of Devon, rare,” be met

Halichondria oculata, or branched English sponge,
growing on the back of Hyas aranea (a small crab).

with. The search indeed baffled Johnston,
and may as well be renounced by a stranger.
He had'imperfect specimens, indeed, sent
to him of a sponge supposed to be this
species, but they did not accord with Mon-
tagu's description. Nor did a visit to the
British Museum throw any light on the

5

matter ; for it seems that the collection of
sponges made by Montagu is not included
amongst his other collections in that noble in-
stitution, so that, to the misfortune of science,

Hulichondria palmata, with small specimen, spicula
and oscula.
it Lias become almost impossible to identify
some of Montagu’s species, or even to ascer-
tain their proper genus. I should have
expected to find JI. fucorum in these locali-

Halichondna albescens,

ties, but cannot say with certainty that it will
be found. It is by no means uncommon,
and is found investing fwci and oorallines.
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Fleming describesit as frequenton Sertularie,
sometimen following the courseof the branches
individually, which it eavelopes; at other
times spreading laterally, and uniting the
branches together, thus becoming an un-
formed mass. In texture itis rather coarse,

Halichondria panicea.

and the fibres imbricated. Sometimes itoccurs
in considerable masses at the base of Ser-
tularia antennina, and other vesicular coral-
lines. I suspect, however, it is not much
found in Berwick Bay, as Johnston’s own

Halichondria fucorum.

specimens were from the western shores of
Ragland and Scotland,” and my eminent
iivignd, Mr. W. Thompson's, are from the

Yriah ‘consts. Johnston, nevertheless, had

seen it in a crustaceous state (not good for
specimens), spreading on the surface of a
rock, so very like the primary condition of
H. palmata, that the distinction oould not

Grantia ciliata in a growing state.

have been made without an examination fo
the spicule. The H. panicea is, however,
very common, not only here, but on all
parts of the British coasts, being largely dif-

Spongis pulcbe.lln.
fused on rocks, between tide-marks, on orabs,
shells, and corallines, and on the roots, stalks,
and fronds of the larger fuci, and in vast

profusion. You will easily know it. It
forms that irregular, and often very extensive,
orange-yellow crust of from an eighth of an
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inch to nearly an inoch in thickness observed
upon these objects. Nothing, at the same

Halisarcha Dujardinii.

time, can be more various than the appear-
ances which H. panicea is pleased to assume
in different sites and locations. On sea-
weeds and corallines it forms a thin crust,
which, after being dried, becomes (as most
coloured marine objects—even the most beau-
tiful and brilliant corallines, by the by—
inevitably do if exposed to dry air) of a snow-
white colour, and may thus readily be mis-
taken for Grantia nivea, the ouly mode of
detection being examination of its structure.
In its normal state the surface is smooth, but
evenly ridged or lobed, with the pores so fine
as to be imperceptible when the sponge is
fresh, and just visible after it is dried ; whilst
the fecal orifices are scattered, and either
level, or very littleraised. It is very common
on rocks near low water-mark, and often sur-
rounds the stem of Laminaria digitata; nor
is it uncommon on some crabs, Hyas and
Inachus, which it entirely envelopes. When
dry, this sponge is pliable. But beware!
its powder possesses the property of pro-
ducing & most intolerableitching when rubbed
into the skin, as some mischievous boys of my
acquaintance pretty well know. Even if dried

in an oven, this peculiar power of stinging, far
frombeingremoved, is considerably increased.
H. celata, which Grant finding on the oyster-
beds off Prestonpans, Inchkeith, and in
the roadstead of the Firth of Forth (by
dredging), set down as a polyp, Johnston and
Bowerbank, as well as the late Professor
Edward Forbes, agreed to class as a Hali-
chondria.

There ‘is to be met with sparingly, habi-
tating amongst the Holy Island coves, a re-
markable species, the H. saagxinea, forming
an undefined crust of a uniform deep red
colour, becoming orange-red when dried, and
one-eighth or one half-inch in thickness. At
Coldingham, near St. Abb’s Head, we meet
with H. suberea, generally seen encrusting
dead univalve shells. One thing very remark-
able relating to this, has been observed by
Montagu, and can be perfectly confirmed. It
is, that few instances occur of its being so
found where the Hermit Crab has not formed
a lodgment in the nucleus of the shell, and
there appears to ensue a formidable struggle
between these two parasitical intruders. The
sponge is perpetusally attempting to fill up
the aperture of the shell, whilst the crab, by
its occasional emanation in search of prey,
frequently frustrates this propensity of the
sponge. At last, notwithstanding the frequent
efforts of the restless intruder, the steady
increase of the sponge insensibly gains upon
the tenancy of the crab, pushes it off upon
all sides, insensibly lines the interior of the
shell, and thus the crab, finding his abode
becoming too small,is incontinently compelled
to seek out another home. The Spongia pul-
chetta and 8. limbata are two specimens
occurring in Berwick Bay; and of the
Grantia, G. compressa, G- ciliata (attached
to Corallina officinalis), and the encrusting
sponge, G. coriacea, besides. But I do not
think that @. nivea occurs nearer than Dun-
stanborough Castle.

The remaining order of sponges, the Hali-
sarcha, or “marine flesh,” are also to be picked
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up in Berwick Bay and Holy Island. H. albes-
cens, parasitical on Sertularie in Berwick |
Bay, and H. Dujardinij, on the under side
of stones, and commonly on the undershoots |

RECREATIVE SCIENCE.

of Laminaria digilata, between tide-marks,
both in that bay and at Holy Island.
WitLiax Watrace Fyre.
Dorchester.,

A Ilomver of Monnow-

NOTES ON A FEW RIVER FISHES.

——

Fewsubjects are more interesting to a British
naturalist than the fresh-water fishes of our
island, and this the rather as they come more
immediately within the scope of our personal
obgervation than do their relatives of the
briny sea. Our present design is to say a ,
few words about some of the smaller species, |
which are more attractive to the schoolbey -
than the angler, unless, indeed, the latter i
wishes to employ them as a bait. Little shall |
we expatiate on the trout,—its Listory would |
require pages. We may, however, observe }

!

|

1

that it varies greatly in size and colour in
differont streams an” rivers, or lakes. For
example, in the rivers of Derbyshire and

. Cheshire, it is far smaller than in the Thames

at Maidenhead, Sunning, Pangbourne, and
still higher up the river. The same observa-
tions apply to our large lakes, where the
parr, an allied species, accompanies it, as
well as the great gray trout (Salmo ferox),
which is recorded to have been taken in the
Uliswater, weighing upwards of fifty pounds.
We have seen very large specimens from
Loch Awe and Lough Neagh. To revert
to the common trout (Sulmo fario), we may
observe that, in clear, rapid streams, where,
as we have said, it never attains to a large
size, it is, when in season, very brightly
coloured and adorned with vermilion spots.
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But, as we can testify, there are certain rivu-
lets which traverse the coal-shale strata in
Derbyshire, small feeders of the Wye (near
Buxton), which contain trout of a very dif-
ferent tone of colouring. These waters ap-
pear to'be stained with an inky dye, and the
trout they contain are also remarkable for
the daxk, dull black tone of their colouring,
as if influenced in this respect by the water.
They live in deep, abrupt holee, and in hol-
Jows under the bank, often of considerable
extent; and also under large half-upraised
slabs of shale. We cannot doubt but that
these fish travel to the Wye—and very short
is their course. But in this clear, bubbling,
rapid stream, their colour undergoes (and, as
we think, speedily) a great change. They
become bright-coloured and beautiful, losing
their inkiness. We do not forget that young
fish are nsually dark; but it is the peculiar
tone of darkness which has always attracted
our notice, the more 8o as many examples
which we have seen were not very young,
inasmuch as they have measured from seven
to nine inches in length. Although, as we
have said, in small rivers running over a
rocky bed, the trout, does not attain to a large
size, at the same time their flavour is ex-
cellent. On the other hand, in large streams,
affording an abundance of food, they often
attain to a surprising size, and are of most
superior flavour. One of our leading natu-
ralists, an unerring sportsman, both with gun
and rod, has shown us trout (Salmo fario),
taken by himself, some at Pangbourne, others
near Maidenhead, of unusual magnitude and
perfection of contour. The weight of the
finest ranged from eight to ten and a-half
pounds; one was eleven. It was placed upon
the royal table at Windsor, These fish were
caught by a single gut—a fact proving the
tact and cool skill of the angler.
Trout-fishing in Norway |—what a sub-
jeet upon which to dilate; but we must draw
in. Betting aside the salmon (Salmo salar),
which divides its time between the river and

tho sea, the trout is the aristocrat of our
fresh-water fishes, although the ¢rue salmon.-
trout (Salmo trutta), a very different fish
from the grilse, or salmon-peal (the young of
the salmon), and the parr (Szlmo salmulus),
are by many considered as its rivals. They
may be so, but then they are not so generally
obtainable. There is, however, another fish
called the grayling, local in its range, and
therefore not often to be seen on our tables,
which almost equals the trout; and then
there are other fish of this group, viz., the
bull-trout (Salmo erioz), the vendace (Corre-
gonus Willougkbis), and the gwiniad (Corre-
gonus ferus), these two latter said to be as
excellent as they are rare. We shall not
here attempt to enter upon a history of the
British Salmonide (to which the smelt, Os-
merus eperlamis, belongs), but we cannot
altogether pass by the grayling, the rather
as we are well acquaintd with it from per-
sonal observation.

The grayling (Thymallus vulgarus) is, as
we have said, local in its distribution. There
are many rivers abounding with trout, which
do not produce its relative the grayling, yet
it requires thesame clear water, and might be
supposed to exist where the former is plen.
tiful. Such, however, is not the case. In
the rivers of Derbyshire, to which we have
already alluded, the grayling is common.
It occurs also in some of the rivers of Hamp-
shire, Wiltshire, Shropshire, and Stafford-
shire, as well as in those of Lancashire and
Yorkshire. It is said to be plentiful in those
of Sweden and Norway.

The grayling is an elegant fish, remark-
able for the expansion of its dorsal fin. This
peculiarity renders it a bad springer-up out
of the water, and prevents its making head
against a strong current, or leaping over a
waterfall, which the trout would clear with
ease, as a hunter clears a five-barred gate.
Hence it prefers the deeper and more tran-
quil reaches of the river, where it feeds like
the trout, wanting, albeit, that energy which
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itx the latter so often tests the angler's akill.
The grayling, as we can testify, is & great
delicacy for the table; it has, indeed, been
oalled the flower of fishes; and its generic
name, Thymallus, has been bestowed upon
it from the peculiar odour of thyme, of which,
when fresh out of the water, this fish is deli-
cately redolent. This aroma goes off in a
fow hours, hence the fish cannot be dressed
too soon. A good-sized grayling averages
from eight to twelve inches in length ; occa-
sionally, larger specimens are taken. Itisin
May and June that the trout is in perfection.
This fish spawns, as a general rule, in Octo-
ber, or rather from the latter part of Sep-
tember to the early part of November;
allowance must here be made for the influ-
ence of lakes and rivers resting upon or pass-
ing over wtrata affording a plentiful or a
meagre supply of food, circumstances greatly
influencing the size of the fish. and the high
flavour of its flaky flesh. But the grayling
spawns in April, and even in May; conse-
quently, it is out of season when the trout
is in full season. We must wait for the
months of October, November, and even
the beginning or middle of December,
for the grayling. Fishing for grayling in
November and December is cold work.
Nevertheless, we have known those whom
the cold has not detcrred from following
their “ avocation.” Hence, perhaps, we hear
so little of the grayling, and 8o seldom see it
introduced upon the dinner-table. e have
ourselves fished for it, and been rewarded ;
but we confess that its eapture will not give
much excitement (setting the cold aside)
to the impatient sngler. It is not a dash-
ing fish. It makes the rocky or gravelly
bed of the deep stream its home, and whip-
ping with a fly (artificial, of course) will
not evail, that is, if we may judge from
our own experience. Different rivers, how-
ever, may require differences of treatment.
‘Wo may here, perhaps, inform the reader
that the Ssimowida, or sslmon family, are

among that section of osseous fishes, the
skeleton of which contains in its composition
true bone corpuscles. We shall make our.
selves better understood by the following
comment :—Fishes are usually divided into
two great sections, vis., osseowe fiskes and
cartilaginous fishes ; the former having &
bony, the latter a cartilaginous or gristle-like
skeleton, as the skate, the ray, the shark,
ete. Now, late mioroscopical investigations
have shown that amongst the so-called osse-
ous fishes numerous species, nay, entire ge-
nera, are found in which the skeleton is
destitute of bone corpuscles, that is, a deposit
of bone particles in its composition. Their
bones, thercfore, though firm, are not truly
bone, and, in many cases, their composition
closely resembles the structure called dentine,
a sort of enamel, largely developed in the
teetl. of many quadrupeds, and essentially
different from Jone. This composition in the
skeleton of fishes has been termed by M.
Kolliker, osteoid, bone-like, but not bone, in-
asmuch as bony particles, or corpuscles, are
altogether absent. In many cases this den-
tine is structureless, in others it seems to
consist of a mixture of fibres composed of
osteoid and cartilage. Hence, therefore,
whole groups among the so-called osseons
fishes have not, in truth, a real osseous skeles
ton. Aa familiar examples, we may mention
the pike, the perch, the mullet, the atherine,
the mackarel, the cod-fish, the haddock, the
turbot, the flounder, ete. On the other
hand, there are true bone corpuscles in the
ekeletons of the minnow, the dace, the eel,
the conger, the salmon, the trout, the her-
ring, the anchovy, etec. Whatever may be
attempted hereafter, we can at present found
no systematic arrangement on this differen.
tialism of structure. A vista, indeed, is open-
ing, but a great clearance remains to be
effected. The microscope is only beginning
to let in the light. Perhaps our reader is
wearied with this scientific note—sagain return
we to the river.
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Sequestered is the nook, or scooped out
little bay, which memory paints truthfully
before our inward vision., It is such a nook
as would have delighted old Izaak Walton.
It is plentifully stocked with chub, perch,
roach, dace, and bleak. The loach (Gobitis
barbatula) here lurks in deep holes, and the
pike is taking his siesta on the borders of the
opposite reed-bed. How ofien have we sat
down on the bank, and watched the tenants
of this aquarium. It is fringed with water
plants, and the white and the yellow lilyspread
their leaves, repulsive of wet, in expansive
beds. Watercress almost chokes up a little
drainage-course which, traversing the mea-
dows, pays its tribute to the river. We have
here watched the actions of many a mollusc.
We have seen the fluviatile mussel (two
genera, Unis and Anodon) raise itself up on
its edge, partially opening its valves, and
traverse the mud, by a succession of impul-
sive movements, by no means so slowly as
might be imagined; on the contrary, at a
good round pace, as if restless, and, perhaps,
hurrying to some attractive feeding-bed.
Here, in security, the Planordis floats like
a curled-up boat ; ‘he Plysa creeps over the
under surface of water-weeds; the delicate
Limnea mdy be seen, sometimes floating,
sometimes creeping up the stems that tower
above tho surface ; and where the little rivu-
let joins the main water, the limpit-like 4n-
cylus is to be found adherent to jutting
stones, and generally to their under surface,
as if preferring obscurity to a stronger light.

Buch is the cove or nook which we at-
tempt to picture. Here throng legions of
aquatic insects; some creeping about like
the feline prowlers uwpon land. Others,
weaving their mazy dance on the surface,
rejoicing in the warm sunbeams. How mul-
titudinous the shoal of small, silver, gleam-
ing fishes, which wheel around, now darting
onwards, now returning, as if under some
marshal of the host. They seem to be merry-
making ; they glisten as they pass, unheed-

ing danger. They trifle on the verge of
destruetion. Let them beware—the perch
is watching them, tho trout is intent upon
their movements, and the fierce pike is lurk-
ing close by, under cover of the reeds.
A sudden splash! some pike or trout has
rushed upon them—they are scattered im
disorder—they dart to and fro—terror has
seized the glittering host. But soon all is
forgotten ; they again coalesce, and wheel
about as heedless as before. It is the bril-
liant little minnow (Leuciscus phorinxs,
Curier) of which we are speaking, called in
some counties the pink or penk. This active
fish, seldom exceeding three or three and
a-half inches in length, excels the gold-fish in
beauty ; but (perhaps from its restlessness)
is difficult to keep in small aquatic vivaria:
it seems to suffer from restriction, and we
have seen it leap upwards of a foot out of 8
large glass-vessel, falling at a considerable
distance on the floor.

There is a curious circumstance regard-
ing the habits of this energetic little tenant
of our rivers, to which Mr. Yarrell alludes,
and which we have observed, we may say, a
hundred times:—often may a congregated
multitude be seen in clear water, forming
circle, their heads converging to & central
point, and lower than the tails, so that the
assemblage presents the appearance of a
large flower, composed of multitudinous nar-
row petals, all still and quiet. The object
forming the nucleus of this flower of fish-
petals, we have always found to be some
delicacy far too large to swallow, but afford.
ing excellent picking—usually a bit of animal
flesh ; and on one occasion, as we ascertained,
it was the trifling fragment of & * meaty”
bone, from the table, thrown into the water
among other similar rejectamenta. Small as
this minnow is, it is nevertheless a great
delicacy; and, when numbers are procurable
(as they may often be by means of & finely-
meshed net), it makes a fry not far inferior to
that of whitebait. W. C. L. MazTiF.
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PLASTER MEDALLIONS IN IMITATION OF WAX.

Ar the invitation of Mr. Noteworthy, I here-

as much wax composition as will fill it to the

with submit to the readers of Recarativa | top; next place some water about a quarter of

Scizwcs an acoount of my method of mani-
pulating medallions in imitation of wax.
Particalar care in choosing the casts should
be taken. Select those that are free from air-
bubbles, which appear as little holes on the
surface, generally in some prominent part. It
is only by practice that these can readily be
distinguished, but after a short time, the eye
will natarally detect these defects.
Supposing a medallion about four or five
inches in diameter is intended to be copied,

of which the relief and the ground are to -

be of different colours, by which some very
pleasing effects can be produced, the first
operation is to take a cast or mould of it,
for which, and subsequent purposes, the
following simple apparatus will be found
extremely useful, viz., a small gas-stove,
made by bending a piece of sheet copper
into a cylindrical form, about eight inches
in diameter; a ring of iron tubing of about
one-eighth of an inch bore, and three inches
in diameter, to act as burner, by filing small
holes in it at regular distances ; two or three
tops to this stove with different-sized aper-
tures; a blocked-tin tray, about one inch
deep, and nine inches square; an earthen
pipkin ; some stout cartridge-paper; two or
three lipped white basins, ’nd bone spoons ;
strong goat’s-hair pencils.:

With regard to the several compositions
wsed, I prefer for moulds the following:
white wax, four ounces (wax candle ends do
very well, and are much cheaper); flake white,
quarter of an ounce; melt together two or
three times before using ; wind a strip of car-
tridge-paper twice round the edge of the
medal, and let it rise t three-quarters of
sa.ingh abovs the ' ighest part of the surface;
fasien the end with sealing-wax; then melt

an inch deep in the tin tray. over the stove;
when boiling, lay the cast in face upwards,
and watch it until the water has risen through
the medallion all over the surface. Then throw
away the water, replace the tin tray with the
cast in it over the stove again, and in about a
minute pour on the wax, which should only
be warm enough to keep it in a fluid state;
immediately this is done, turn out the gas.
Afteran hour has elapsed, the rim of cartridge-
paper must be removed, for if allowed to
remain on, the chances are the mould will
crack owing to the wax contracting and stick-
ing to the paper. In about ten or twelve
hours you will be able to lif¢ the mould from
the medallion, when, if the process has been
carefully executed, success is certain. During
my repeated productions, I do not remember
ever having had a failure.

The next process is to take a cast from the
mould. First put a rim round it of cartridge-
paper, as at first, but only about a quarter of
an inch above the mould ; put some water into
a clean basin, and sprinkle into it as much
superfine plaster as will, in your judgment,
about fill up the sunk parts of the mould, care
being taken to mix enough, it being impos-
sible to again mix up plaster after it has
once set. Pour away the supernatant water,
and that remaining will be the exact quantity
required to mix the plaster into the con-
sistence of cream ; put a small quantity into
the hollows of the mould, and well brush it
into every cavity with a rather stiff goat’s-hair
brush ; then carefully pour in more until the
hollows are filled; tap the bottom of the
mould on the table that any air-bubbles
remaining may rise; immediately mix up
more plaster in another basin with the colour-
ing matter chosen, say yellow ochre if s yellow
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tint is required, about four shades darker
than you wish it to be when finished ; and
pour on as before, carefully using the brush
all round the edges, but not bearing too hard
on the plaster already used; in about an hour
the rim may be taken off. Let the cast re-
main for twelve hours, or more, when it will
be found to have quite separated itself from
the mould ; trim the edges with a knife, and
place it over the stove to dry, with a very
small amount of heat, or, if in no hurry, on a
mantel-picce, with the face to the wall, for
two or three days, when it will be found to
be thoroughly dried.

Should a polished surface be wished, take
white wax one ounce, stearine four ounces,
best clarified mutton suet half an ounce ; put
all into the tin tray, and apply a gentle heat
until melted ; place the medallion in it, face
upwards, on two small pieces of wood, to pre-
vent it from discolouring, and also to raise it
high enough to prevent the composition flow-
ing over the face; keepup a very gentle heat—
in fact, only enough to keep it melted—until
it appears to have risen tkrougk the plaster,
and appeared over the whole of the medallion,
in the same way that the water did in the
case of the plaster cast ; then take it out and
place it on thick blotting-paper for a minute
or two ; remove it and put away until quite
cold and kard, which will be in about twelve
hours, when the process may be completed
by gentle rubbing with cotton wool.

By attention to the above few simple in-
structions, any one cannot fail to produce
pleasing and really beautiful copies of any

work of art which may, by its value, etc., be
out of their reach. With regard to the
colouring matter used, that, of course, is left
to the choice and taste of the manipulator;
but it is considerably better to mix it with
the plaster before casting in the way al-
ready described, than to attempt to lay it on
after, it being impossible, in the latter case,
to insure any even tint.

Should any casts already taken be desired
to be coloured, the only colour at all satis-
factory to me is a bronze green, produced by
Indian ink, Indian yellow, and indigo; when
dry, pass the stearine composition through it,
and when cold and hard, polish with cotton
wool, and the least quantity of plumbago.
In colouring plaster, it should be borne in
mind, that Prussian blue must not be used, as
the colour becomes decomposed by the action
of the plaster; for blues, smalt or indigo is
best.

In offering to the perusal of your readers
these few hints on the subject of casting
plaster, I do so from the hope that in the
practice they will derive as much pleasure as
I have done; not only to themselves but to
their friends, to whom, at a trivial cost, they
can supply these elegant works of art, though
their value may only be reckoned by the
esteem in which the donors are held.

ALBERT GRAVES.

[The specimen sent with the above re-
flects the highest credit on the author’s skill,
and sufficiently proves the value of his in-
structions.—Ep. R. S.]

TIE LIFE OF A CLOUD.

“Tas life of a cloud P’ I fancy I hear you
saying ; ‘“‘does a cloud live?” No, this is
a figure of speech, and yet it is a figure that
is not very far from the reality. Clouds,
though they do not live, yet go through a

period of birth, growth, maturity, and disso-
lution. I will show you how.

Come with me, on a bright summer’s day,
to some fine out-look—say, perhaps, Dover
Cliffs, overlooking the bright ses. We will
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suppose a calm and almost cloudless sky—an
expanse of blue empyrean. The warm air
can sustain in solution all the vapour it con-
tains, and consequently there is no cloud.
This vapour may be a good deal in quantity ;
the hot sun may have played on the ground
for a day or two, drying it up and carrying
its moisture into the firmament above. Now
let us suppose, while we are watching the

Cirrus.

& gentle air steals in from the sea—a
gentle current of air that has been resting on
the water, and is consequently much cooler
than the air over our heads, which has been
warmed by contact with the heated earth.

Mark the result.

The air over our heads is gently cooled.
It had as much moisture in it as it could dis-
solve when warm ; but it cannot hold so much

Cirro cumulus.

I
when its temperature is lower. It is obliged |
to part with the excess—that is, it deposits it .
as vapour, being no longer able to retainit ;
in the invisible form. A fine, delicate, filmy |

vapour appears, floating in the atmosphere, !
and although we know its essence subsists

called by meteorologists, * cirrus.” This is
the birth of cloud.

The same can be witnessed on many a
calm summer evening. The chill of night
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coming on will cool the air, so that it is obliged
to part with some of the moisture it has sucked
up from the earth during the sunshine of the
day. Within half an hour the surface of the
sky will change from clear blue to feathery
clouds—not from fresh clouds coming from a
distance, but from their birth, én situ, by the

Cirro stratus.

cooling of the air. It is evident that only
when the air is nearly calm can this beautiful
growth, apparently a creation out of nothing,
be observed.

Our infant cloud, whose birth we have
witnessed, has a precarious tenure of exist-
ence. A warm current of air setting in, or
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the rays of a warm sun, may at any time bring
on dissolution, by enabling the air to take
it up and convert it from visible vapour to
invisible moisture. Its outward form is gone,

still, and indeed can never be destroyed, yet
its apparent existence hes ended. Its short
life has “made but one blot with infants.”
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It has vanished at the very outset of its
career, before the purposes for which it was
intended are accomphshed and, hke the in-
fant, too, it is only the outward' form that
sustains annihilation ; its deeper epence is
untouched by death.

Let us suppose our infant-cloud to sur-
vive the perils of early life, what changes
does it undergo? There is no standing still
in life ; and this applies as much to cloud-life
88 to that of poor humanity. Escaped the
dangers of too much warmth, it is next ex-
posed to the winds and currents of heaven.
If these are gentle, they only elightly modify
the * cirrus,” producing some of its beautiful
varieties, the mare’s-tail, the pilchard-sky,
and mackarel-sky, so loved by the fishermen.
These may be compared with the beauty of
youth, before the full bloom of adult life is
developed in its maturity.

But if the currents be long continued, or
the winds be strong, a much greater change
takes place. The feathery fragments, carried
along the sky, hurled one against the other,
become packed into large dense masscs. Per-
haps some attraction goes on among their
particles. However that be, they take on
quite & different aspect ; instead of faint light
cobwebs, floating high in the atmosphere, they
become weighty aggregations of vapour, com-
pelled to rest nearer the earth, where the
atmosphere is dense enough to sustain them.
Their density, too, is shown by the fine bold
reflection they give of sunlight or daylight;
and hence they are the painter's clouds, and
form half the besuty of landscape. This is
¢ cumulus,” or cloud in its maturity.

Even now they are subject to that debi-
lity which springs from a life of ease and
fortune. If the wind subsides, and they are
left at rest, if the sun breaks out and pours
his full rays on their rocky sides, what do
we observe? Their surface becomes flaky.
They are melting away under the influence
of prosperity. Their visible moisture is
again vanishing into the invisible form in

which it existed befere birtk. If the * cumu-
lus” be small and broken, it may succumb to
these influences and altogether disappear; if
large, although it may be weakened for the
time, yet whqn the warmth passes away, it
will recruit i&orce and be prepared to go
forward with¥ts mission.

And now we come to the end. Our adult
cloud has its mission to accomplish; and that
is something more than furnishing pictu-
resque objects for Turner to paint and Ruskin
to write about. Ithas to carry the moisture
gathered from distant parts to regions where
it is needed. It may be long in the passage.
It may be transported hither and thither by
various winds, before an opportunity arrives ;
all this while it is probably gaining in close
aggregation, the effect of wind being to pack
its particles closer and closer together. At
length a change takes place; it is approach-
ing the end of its career. Some internal
action pervades its molecules, perhaps an
electric current runs through the mass; it
becomes that dark, lowering cloud, which we
call “nimbus;” the moisture is condensed
into water, and descends in grateful showers
to fertilize the soil.

The cloud is dead. The moisture which
was its essence, which the warm air took up
in an invisible form, which the coohair ren-
dered visible, which the winds of heaven
sported with, has returned to the earth from
which it sprang. Or rather, it has come from
distant seas and tropical climes, and been
showered on more thirsty lands. While I
write it is winter, and the rain-drops pattering
against my window may consist of moisture
pumped up in the Gulf of Mexico, by a
brollmg sun, last summer. mn now
going on, under the tropic of C is
feeding clouds which will go their
usual career, cross seas and continents, hreak
against some mountain barrier, and fertilize
plains and valleys. So excellent are the
uses of these * water-bearers” of Nature.

Have I not shown you thereis a “life”
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in the cloud? We can witness its birth, we
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leisure, and the charming seaside life. There

can observe it in its maturity, and we know is a chapter of biography in the changing

it when dying and extinot. Think of this
when summer briogs her ‘sunny days, her

aspects of the sky.

Stoke Newington. J. J. Fox,

TOTAL ECLIPSE OF JULY 18, 1860.

— b P

Tre eclipse of the 18th of next month is too ! tering Spain about midway between Gijon

important not to warrant a short space being
devoted to it, and as those who intend to
visit the line of totality require a certain

amount of preparation before doing so, any °

particulars given in July would be too late
. between Bugia and Algiers (not far north of

to be of service, because, if the destiny should
be Spain (which is the easiest of access), the
frontier would require to be crossed at least a
fortnight before the day of eclipse ; for it must
be > recollected, that travelling is difficult in
Spat™n, and more especially so in the middle
of ol -mer, when every one is flying away

from the B
more gﬂﬂ“ "limate of the coast.

and Santandar, passing close to Reinosa,
Arnedo, Calatayud, Daroca, Montalvan, Mo-
rella, and Oropesa, entering the Mediter-
ranean at the latter-named place; crossing
the island of Iviza, snd passing into Algeria

' Vingut), and terminating at the Red Ses.

The breadth of totality of the coming
eclipse, will be very considerably larger than

- in the eclipse of March, 1858. In that eclipse

|
1

it was said to be limited to four miles on each

' gide the central line, though there is reason

ing heat of the interior, to the | to believe it was-more extended than this;

however, on the 18th of July it will be ten

From Fig. "1 i¢ will be seen that the central | times greater than in that of the eclipse of
Yine (or Yine "“of tobality) passes across the | 1858. Indeed the southern limit of totality
norﬂllﬂ’,'i‘:ic Ucean, west of Greenland, ap- | in Spain extends considerably beyond Oviedo
pmlohﬂ\' Ireland nearer than England, en- | and Valencia, whilst the northern limit nearly
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Fig. 2.

reaches Pampeluna, and extends beyond Tor-
tosa, crossing the island of Majorca a litile
south of Palma. In Algeria, Algiers is some
distance within the southern line of totality.

Confining ourselves for the moment to the
eclipse of July 18, the middle of the eclipse,
at Greenwich meantime, will be at Gijon at
2h. 58m., at Santander 3h. Om., at Vittoria
8h. 2im., at Almazan 3h. §m., at Calatayud
8h. 6m., at Morella and Tortosa about 3h. 9m.,
and at Castellon and Oropesa about 3h. 10m.
The time of greatest darkness occupied, on
the central line, crossing Spain, will be 103m.
The island of Ivica and the town of Palma
(in Majorca) will have the middle of the eclipse
at 8h. 18m., whilst at Vingut (in Algeria) it
will be at 8h. 19m,

The duration of totality on the central
line on entering Spain (in the Bay of Biscay)
will be 3m. 35s., at Calatayud 3m. 30}s., and
at Oropesa 3m. 27s., and at Vingut (in Alge-
ria) 3m. 183s.

Fig. 1 represents the central path and the
limits of totality across Spain.

In England the eclipse, although a large
one, will only be partial. It will in London
begin at 1h. 38m. p.m., and end at 3h. 53m.
p-m., the greatest darkness being at 2h. 48m.
pm. InEdinburgh it commencesat1h.16m.
p-m., and ends at 3h. 30m. p.m,, the greatest
darkness occurring at 2h. 25m. p.m. ; and in
Dublin it commences at 1h. 2m. p.m., and
ends at 3h. 21m. p.m., the greatest darkness
being at 2h. 14m. p.m, .
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Supposing the sun’s disc to be represented

by 1000, then the amount eclipsed at Green-

wich will be 830, at Cambridge 817, at Ox-

Verten

Fie. 8.

ford 840, at Liverpool 830, at Edinburgh 788,
and at Dublin 866.
To those persons going into Africa it is

desirable to mention that the eclipse is total
at Algiers, Bezan, Tozer, Sockna, Sebba,
Goddona, and Mourzuk.

The sppearance gt Greenwich will be as
represented in F. . 8, whilst such phenomena
88 thoge shown in Figs. 4 and 5 may be ex-

pected on the central line. The prominences
on Fig. 4 are red flames, so well seen in 1851,
and which will again, no doubt, be visible

oy

Fia. 5.

in Spain and Africa on the 18th of July next.
The corona of light which surrounds a total
eclipse is a most imposing and never-to-be-
forgotten sight, also shown in Figs. 4 and 6.

Eclipses of the sun may be partial, i.e.,
the dark body of the moon may only cover a
portion of the solar disc, or total when the
moon entirely covers the whole body of the
sun, or annular when the sun's apparent
diameter exceeds that of the moon, in which
case the moon, although passing centrally
between the sun and the earth, is not large
enough to hide the whole of it, and therefore
the outer edge of the sun remains visible as
an annulus.

The grandeur of a total eclipse, and the
awe which strikes every one during its con-
tinuance, is of that remarkable nature that if
once seen can never be forgotten. As the
eclipse progresses, the diminution of light is
not apparent, until a considerable portion is
eclipsed ; after four-fifths of the sun is hid,
the loss of light is every instant more per-
ceptible, and as the last irace of the sun dis-
appears, darkness instanianeonsly supervenes
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and the stays become visible. If the situa-
tion from which the eclipse is observed is one
which comrhands a good distant view, the
shadow caused by the sun becoming total in
the distance first, is a striking phenomenon,
as this shadow is distinctly seen travelling
along towards the observer, till at length it
envelopes him in its darkness. Total eclipses
of the sun are by no means as common as are
generally sapposed, being very limited in
their extent, so that it is a great chance
against one occurring on a small island like
Great Britain. According to Mr. Hind, the
next visible in England will take place on the
19th of August, 1887, although there will be
large ones in 1867 and 1870.

As the period of totality approaches, the
small remaining illuminated disc of the sun
changes colour, either becoming paler or
redder, and flashes of light are occasionally
noticed on the moon’s disc, while luminous
appearances of a more permanent character
are seen on her surface, either as a narrow
stream of light or a bright speck, and often
the visible edge of the moon has been seen
projected beyond the sun’s cusps. In the
eclipse of July 7, 1842, the thin crescent of
light was observed to change suddenly to a
line of luminous points, seeming to be wafted
from the extremities to the centre of the
crescent.

Occasionally the lunar disc is dimlyillami-
nated, and this is termed the lumicre cendrée,
and appears to be the light of the sun reflected
on our globe, re-reflected from the earth to
the moon, and finally back again from the
moon to the earth.

The most striking feature isa ring of light
encircling the dark body of the moon and
called the corona, or glory, which varies consi-
derably in its appearance, as viewed in dif-
ferent eclipses, and in different places of the
same eclipse ; in some instances the intensity
of the light was almost too dazzling to look at,
whilst in others there was not this great
brilliancy. Usually the corons is formed a

few seconds before, and lasts a few seconds
after, totality.

Another striking feature must be men.
tioned, viz., the rose-coloured prominences or
flames situated on various portions of the
moon’s limb whilst the sun is totally eclipsed,
and these are visible to the naked eye.

The determination of the precise time of
the first contact of the sun and moon is of
much importanee, as this enables the longi-
tude of the place to be accurately calculated.

The aspect that Nature puts on is remark-
able. Thedistant prospect becomes contracted
considerably, the sky assumes various colours,
the landscape has an unnatural, gloomy look,
whilst the darkness is totally different from
that of night. Everything appears to change
its colour and appearance. In the animal
kingdom cattle return home or congregate
together in the fields; horses in vehicles
have been recorded to have remained motion-
less, and could not be induced to stir; dogs
howl, fowls return to roost, bees return to
their hives, birds cease singing, and rooks fly
back to their rookeries, animals and birds
being evidently terrified, and conceive that
night has suddenly returned upon them. On
the reappearance of the sun the birds resume
their songs, and cocks crow incessantly as in
early morning. During the eclipse of March,
1858, I witnessed, on the central line of eclipse
at Isham—the position which I selected for
observing this eclipse from—rooks returning
in pairs, one after the other, and on the in-
crease of light, those that had not reached
the rookery were seen to turn round abruptly
in the air and retrace their flight to the fields
they had previously left. The telegraph posts
on the railway were not visible at the distance
of a quarter ‘of a mile; whitewashed houses
had a decidedly warm yellow look, and the
people, who were congregated together in
great numbers, did not speak a single word,
a death-like stillness prevailing. Crocuses
closed their blooms, the air became colder
and more humid, and the wind, which was
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blowing briskly, became almost motionless.
To ascertain the direction of the wind I had
taken a light, silk flag, which was fiying at
full length until the time of greatest obscura.
tion, when it was observed to be lying close
to the flag-pole.’ Many of these particulars
were further vetified, in the neighbourhood of
the Highfield House Observatory, by those
whom I had left in charge. Flowers closed,
turkeys ran home from the fields, fowls went
to roost, peacocks flew into the trees, cows
oame to the gates of the field awaiting to be
fetched home, and ducks wandered about the
grass in search of snails as they do at dusk
hour, whilst hares rose from their forms. A
person ploughing could not see the end of the
furrow 100 yards off, and another who had
tried ineffectually to light his pipe with a com-
mon match on account of the strength of the
wind, said that at the time of greatest darkness
hehadnottheslightestdifficulty. A fox-hunter
described that he was hunting, and the scent
very good until the centre of the eclipse,
when all'scent vanished and the sport had to
be relinquished.

In the eclipse of 1858, at the time of
greatest obscuration the darkness was not felt
to be nearly as great as was expected, especi-
ally to those who had no means of testing it
accurately, and the reason of this is very
easily explained. The sky was overcast,
consequently the pupil of the eye was much
dilated, and therefore enabled to take in on
a much larger surface what small amount
of light remained ; and it must be borne in
mind that this was an annular eclipse. Had
the sky been cloudless, the pupil would have
contracted, and the loss of light consequently
rendered much more perceptible. As a prac-
tical proof that there was a considerable
amount of darkness, the indices of some deli-
cate thermometers could not be read without
the aid of alamp; and again, on a subsequent
date, during a thunderstorm, when it was re-
marked by several persons that the darkness
was greater than in the eclipse (and indeed

it really appeared to be 80), nevertleless the
delicate instruments oould be read without
any difficulty.

Prior to the annular eclipse of the sun of
March 15, 1858, the Astronomer Royal pub-
lished some suggestions for observers, many
of which will be useful on the approaching
eclipse.

1.~—OBSERVATIONS NOT REQUIRING
INSTRUMENTS,

As the eclipse advances, estimate or
measure the degrees of darkness: at what
distance from the eye can a book or paper
exhibiting type of different sizes be read.

If in an elevated position, remark the
changes and colour of the surrounding ob-
jects in the landscape.

If the spots of light formed by the inter-
secting shadows of the boughs of trees be
seen, remark whether they exhibit the lune-
form of the sun.

‘When the annulus is formed, which will
probably be observed with a darkened glass,
it is important to notice with the naked eye
whether the annularsun appears as an annu-
lus or a fully-illuminated dise.

I1,-=PHYSICAL OBSERVATIONS REQUIRING
THE USE OF INSTRUMENTS.

As the eclipse advances, estimate the
comparative intensity of sunlight near the
centre of his disc and near his limb,

A low power to be used, in order to take
into the field of the telescope the whole body
of the sun.

Remark irregularities on the moon’s limb.

As the cusps become very sharp, sco
whether they are irregular (a coloured glass
to be used).

Notice if the sun's light extends beyond
the intersection of the limbs of the sun and
moon, 80 as to exhibit the moon's limb be-
yond that intersection.

Remark whether Baily's beads and strings
are formed, and how they form and break;
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also whether any red flames are seen on the
sun’s limb.

Measure with a sextant the intervals be-
tween the points of the bright cusps.

With a doubly-refracting prism make
observations on the polarization of light from
the sun’s limb.

The British Meteorological Society re-
commended that the barometer should be
occasionally read, the black bulb thermo-
meter exposed to the sun's rays, and the wet
and dry bulbs in shade, every five minutes,
the observations to commence half an hour
before and terminate half an hour after the
eclipse ; the state of the sky before, during,
and after the eclipse to be recorded.

It is most desirable during the continuance
of totality, to commit everything to memory
and not to attempt to record anything until
this portion of the eclipse is over, or many
important points of observation will be lost.

(l‘) 1842, January 11. Annular solar eclipse, the an-
nular path crossing the sea and passing across
the south pole. (Invisible at Greenwich.)

(2.) 1842, January 26. A partial lunar eclipse, visible
&t Greenwich. Magnitude of echipse, 0792,

(8.) 1842, July 7. A total solar echpse, the central
path from Gibraltar, across Europe and Asia, to the
North Pacific Ocean.

Partial at Greenwich, magnitude = 0801
5 at Edinburgh » . e .= 0687
» &t Dublin . = 0711

(4.) 1842, July 21. A partial lunar eclipse. (Invisible
at Greenwich.)

(7) 1842, Dec. 31. Annular solar cclipse, central line
crossing the South Pacific Ocean, across the centre
of South America to the North Atlantic Ocean. (In-
visible at Greenwich.)

Out of seventy eclipses which usually take
place in eighteen years, the mean number of
the sun is forty-one, and of the moon {wenty-
nine. From this it would appear that solar
eclipses are common, but owing to the moon’s
body being small, in comparison with that of
the sun, a total eclipse is of rare occurrence,
and, as it is limited in extent, the occurrence
is much less frequent at one particular place.
Halley remarked, in the total eclipse of 1715,
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Turning to eclipses generally, a remark-
able relation subsists between the synodic
revolution of the moon and the motion of the
nodes, which causes the phenomena of eclipses
to return within a definite period nearly in
the same order. In fuct, while 223 lunations
include 6585'321 days, the nodes return to
the same position, with respect to the san, in
6585'772 days, the difference amounting to
barely twelve hours. The period being
eighteen years and ten or eleven days. The
difference in these two periods, together with
the inequalities both of the moon’s longitude
and of her node (the mean synodic revolution
and the mean motion of her node only having
been before considered), will cause the corre-
sponding eclipses in each eycle to be of some-
what different magnitudes, and to occur more
or less irregularly. We will take the ex-
ample of 1842 and the present year, as they
| are the same eclipses recurring :—

)
'
i
|
|

(1.) 1860, January 22. Annular solar eclipse, the an-
nular path crossing the sesa, and passing across the
Soath Pole. (Inwisible at Greenwich.)

(2.) 1860, February 6. A partial lunar eclipse visible
at Greenwich. Magnitude of echipse, 0-609.

(3.) 1860, July 18. A total solar eclipse, central path
crossing North America, Spain (across the Bay of
Riscay), through Egypt.

Partial at Greenwich, magnitude . . . = 0-830
» at Edinburgh » « v .= 0788
,» at Dublin , .« . = 0866

(4.) 1860, August 1. A partial lunar eclipse. (Invisible
at Greenwich.)

(5.) 1861, January 10. Annular solar eclipse, central
line crossing the Indian Ocecan, across Australia
into the North Pacific Ocean. (Invisible at Greea.
wich.)

' May 3, which occurred in London, that pre-

' viously none had occurred since 1140, March

1 20 ; indeed the region obscured by the moon’s
shadow usually does not exceed 180 miles in

l diameter.

! Asolar eclipse may last several hours, but
the period of totality cannot exceed 7m. 58s.
under the equator, and 6m. 10s. in the latitude
of Paris, according to Du Sejour. An annular
eclipse lasts longer, because the excess of the



perigean diameter of the sun over the apogean
diameter of the moon (3’ 13”) is greater than
the excess of the perigean diameter of the
moon over the apogean diameter of the sun,
(2 1), and also because the moon’s motion
over the solar disc is slower when in apogee
than in periges. Du Sejour gives the utmost
limit under the equator of 12m. 24s., and in
the latitude of Paris, 9m. 56s.

Eolipses (of the sun more especially) have
excited the attention of all ages. We have not
space to enter fully into them; let it suflice,
therefore to state, that Herodotus describes
the total eclipse which occurred whilst the
Medes and Lydians were engaged in battle
(in the year 480 a.c.) Thucydides alludes to
another in 431 o.c. Diodorus Siculus of one
on August 15, 310 a.c., and history makes
mention of others in a.n. 96, 237, 360, 418,
484, 787, 812, 878, 957, 1113, 1140, 1187,
1241, 1415, 1433, 1485, 1506, 1530, 1544, 1560,
1567, 1598. 1605, 1652, 1699, 1706, 1715, 17214,
1738, 1766, 1778, 1806, 1834, 1842, Of annu-
lar eclipses no mention is made until 1567,
others being described in 1601, 1639, 1737,
1748, 1764, 1791, 1820, 1831, 1836, 1838,
1847, and 1858.

On the reappearance of the sun, the sud-
denness with which day succeeds night isa

striking phenomenon, being compared by ob- |
' Douro), a position possessing remarkable

servers to that of the swiftness of an arrow,

or even of aflash of lightning. The difference ,

being striking between that of the disappear- ; the eclipse ; to this point M. Faye, with the

ance of the sun, and that of the reappearance.
the former being more gradual. Mr. Grant
says, with great truth, that it is owing to the
different dimensions of the pupil of the eye
at the commencement and cnd of a total
obscuration. During the period of darkness
the pupil has expanded, and on the sudden
reappearance of light, there is a larger surface
available to see it with. The luminous ring to
which we have before alluded, appeared with
great splendour during the eclipse of July
®th, 1842 ; varying in breadth at different
stations, from 3 to tuat of 25'; from this ring
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issued expansions of light, in some instanees
extending 4° from the moon’s limb. The oon-
oeived notion of this ring is, that it arises
from the presence of a solar atmosphere.
With respeot to localities favourable for
observation in the coming eclipse of July
18, turning to the north-west portion of the
shadow-path in Spain, a mountain chain,
known as the ‘ Cantabrian Pyrenees,” or,
*“ the mountains of Asturias,” lie parallel to
the north coast of Spain, at a distance of
forty or fifty miles from it. These mountains
rise to a considerable height; in faet, the
lowest gaps which could be found for rail-
ways going south from Bilbao and Santander,
are 2500 feet high. Between these mountains
and the coast there are said to be sometimes
fogs, but that higher up, at not less than 5000
feet, there is every probability of clear sky :
such situations may be found near Orduna
and Reinosa. From these mountains others
proceed in a south-east direction, bounding
the valley of the Ebro, the mountain-chain
on the south-west side of which valley is
nearly on the centre of the eclipse. This chain,
after running a considerable dintance, is sud-
denly cut off by the valley of the Xalon, and
it here turns sharply in a south-west direction,

* where the lofty mountain Moneayo is situated

(in the hollow of which rise the streams of the
advantages for viewing the landscape during

French official expedition, and Don Antonio
Aguilar, with a party of Spanish astronomers,
have signified their intention of proceeding.
Between this point and Reinosa there are
many favourable positions, and amongst them
the mountains of Pancorbo. To those who
do not like experiencing the inconveniences
of mountain travelling in a country present-
ing great difficulties to those leaving the
highroad, one of the following towns might
beselected: Vittoria, Miranda, Burgos, Bilbao,
and Santander.

1t seems probable that the Admiralty will
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send ont » steamer for the conveyance of
English astronomers, to be landed either at
Bilbao or Santander, and fortunately, at the
prosent time, a railway is being constructed
from Bilbao, crossing the mountains to Or-
duna and turning down the valley of the
Ebro to Miranda and Logrono; the whole of
this distriot is occupied by English engineers
and workmen, under the direction of Mr. C.
Vignoles, C.E., Mr. Brassy, the contractor,
and Mr. Bartlet, the sub-contractor; whilst
a second railway is in progress from San-
tander, crossing the mountains by Reinosa, of
which Mr. P. Sewell is engineer ; those gen-
tlemen have very handsomely offered every
kind of convenience and hospitality. The
Spanish Government, through Don Antonio
Aguilar, director of the Madrid Observatory,
has anticipated various difficulties to foreign-
ers, and have signified to the Astronomer
Royal that the instruments of the astrono-
mers shall be admitted duty free, and that the
local authorities shall afford effectuel assist-
ance and advice.

Lastly, the principal planets are well situ-
ated for observation, and it is to be hoped
that the new stranger, Vulcan, may on this
occasion be recognized.

Amongst other expeditions, Mr. David-
son, under the ditections of Professor Bache,
will command one near Astoria, at the mouth
of the Columbia river (129° W. long. and

46° 20’ N, 1at.), the central line being 10" or 15/
further north, to which point the astronomers
will proceed. Lieutenant Gilliss will take up
a position at Cape Chudleigh (lat. 60° N.
long, 65° W.) Observers of the Hudson’s
Bay Company are to be stationed near York
Factory (lat. 56° 52° N. long. 91° 8' W), and
the French astronomers are to have a corps
of observers in Algeria, as well as on the
north-east coast of Spain. According to
Dr. Miidler, the Campvey of the isle of Ivica
(on the central line) is an elevated situation,
which is likely to afford a magnificent spec-
tacle of the passage of the shadow and the
general phenomena of the eclipse.

English observers cannot too much thank
the Astronomer Royal for the great labour
he has so willingly undertaken in their be-
half, as regards every information that will
be of importance to them; or Mr. Hind,
who has published supplements, with maps
for their guidance, of the “ Nautical Alma-
nack;” in short, the leading astronomers,
Lord John Russell as Foreign Secretary, the
Spanish Government, and the engineers now
in Spain, have done everything in their power
to forward the wishes of observers; and of the
latter, Mr. Vignoles must be especially men-
tioned—indeed, he is making maps of the
country on the Biscay side of Spain for the
special use of astronomers.

E. J. Lows.

THE EARLIEST COINAGE OF BRITAIN.
COINS OF THE ANEPEGRAPHIC PERIOD (OB THOSE WITHOUT INSCRIPTIONS).

Tax group of islands now known as Great
Britain were originally peopled, like other
parts of Europe, by successive bands of colo-
nists. | The first of these, of which any record
remains, were the Cymri. These rude tribes,
there can be little doubt, effected all their
exchanges by means of simple barter. At a

more recent but still remote period, the Cymri
were followed by colonists from among the
more civilized tribes occupying the opposite
shores of Gaul, or Gacl, the chief seat of the
Gaelic or Celtic nations. These new colonists
drove their predecessors from the coasts into
the interior of the country ; eventually for-
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cing them backward into the far north or
among the mountain recesses of Wales.* The
new comers, though more advanced in general
civilization, were still as ignorant of the use
of coined money as the ruder people they dia-
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in speaking of the different tribes that peopled
Gaul, that the Southern Gaels were especially
skilfal in mining, and we may thence infer that
their more northern neighbours, from whose
tribes the colonists of these islands proceeded,
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placed. Buot they were skilful miners, and
knew the use of metals. Cesar informs us,

® These early inbabitants of the island sfierwards
called Britain, are possibly represented at the present
day by the flint ipgt—=~=4= ==3 ~tbos cnmnionfond
in the bone caves at 4Vigusy, BUG BUIIT ULICK pIACED,
They were, 1n all probability, a savage and scanty race,
whose civilization and small numbers could offer no
effoctual revistance 10 such invaders as the Celtic

were, if not equally expert, at all events not
ignorant of the art of conducting mining
operations.

Taking this for granted, we may infer
! that it was by their skill and ¢ _
_the tin-mines of Cornwall were first worked
- with success. Their discovery of that metal
!in large quantities must soon bave become
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known on the Continent, and the tin exported
thither in exchange for other products.

The Gallo-Celtic tribes who thus emigrated
to the western island, whose white cliffs were
visible from their own shores, brought along
with them, not only their own continental
names, but those also of their cities, and even
the streams upon which they were situated.
Just as in recent times we find English colo-
nists founding a “ New England,” and cities
named York, and Halifax, and London, in the
wilds of North America, and in our ownday a
New South Wales on the shores of Australia;
8o the Gallic tribes, known as the Attrebates,
the Reni, the Bellovaces, the Britanni, the
Cantii, founded colonies on the island opposite
their shores, in which each tribe still bore
the name of its parent in Gaul. Thus, the
Cantii gave their name, as Cantium, to the
region they occupied—a name still preserved
in the modern *“Xent;' and the Britanni,
an insignificant tribe, not even mentioned by
Ceesar, yet not overlooked by the indefati-
gable Pliny, so throve and multiplied in
their new home, that they eventually confer-
red their name upon the whole island, which
became Britannia, or the land of the Bri-
tanni. On the sonth coast, the river Ouse
still bears in its name a proof that the tribes
who settled there came from the banks of
the Gallic Oise; and the Adour and other
streams bear names that might equally be
traced to a Gallic original. There scems
some reason to believe, that for a considerable
time after the settlement of Gallic tribes in
England, they still owed their allegiance to
the chiefs of their parent tribes in Gaul ; and
it is thought by some, as stated by the old
chronicler Richard of Cirencester, that an
offshoot of the warlike Senones, the leading
tribe of Gaul, occupied an extensive region
south of the Thames, from whence they were
summoned by their continental chief, the
celebrated Brennus, to join his well-known
expedition to Italy, about six centuries before
the Christian era. It is stated by the same

authority, that a tribe of the Belgi landed
on that occasion, and took possession of the
deserted lands of the Senones.

It was probably about six hundred years
before the Christian era that the Pheenicians,
trading in metals and other products, and
especially in tin, which was in so much re-
quest in the South of Europe as an ingre-
dient in the composition of the celebrated
bronze, ventured through the Straits of Gib-
raltar into the open ocean in search of this
means of wealth at its principal source in
the great western islands, known to the
ancients as the Cassiterides. The trade then
established by the Pheenicians was carried on
by means of barter; in which, no doubt, the
ignorant western miners were lightened of
their wealth in the coveted tin by the cun-
ning orientals in exchange for a few baubles,
probably a few strings of glittering beads,
just such as our own African merchants, in
the seventeenth century, found sufficient to
purchase from the inhabitants of Africa their
precious gold dust.

About three hundred years later the Greek
colonists of Marseilles followed the track of
the Pheenicians, and became their rivals in
the trade, and the native islanders, no doubt,
benefitted by the rivalry to the extent of
obtaining a few more strings of beads or a
few more showy trinkets than before, in ex-
change for the product of their rich tin-
mines. At that period, also, it is probable
that they saw for the first time pieces of
coined money, for the Greeks of Massilia
bad then known its use for full three hun-
dred years. If, however, the tin-merchants
of Cornwall obtained any of the coins which
they must have seen in the possession of the
Greeks, it was, perhaps, only as trinkets,
and without any accurate knowledge of their
precise value as a regulated medium of ex-
change. Nevertheless, although they may
have been unacquainted with coined money,
adjusted scrupulously to a certain weight and
value, and passing by tale instead of weight,
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it appears probable that a metallic medium
of exchange was not altogether unknown to
them. The iron money, referred to at a later
period, was possibly in use among them at a
still earlier period than the one under discus-
sion, as the character of the objects considered
to have been used as money of this description
bears the stamp of a very remote antiguity.
They are thin iron plates, somewhat in the
form of the early Chinese money, being square
with & perforation in the centre (Fig. 1), by
means of which bundles of them might be
carried threaded on a thong or string. Several
cart-loads of these nng'ular plates, of different
” .-» pizes, were found in

Cornwall in 1694, as
' § described by Mr. Ed-

%1 ward Lloyd in his tra-
il vels through Cornwall
# in the year 1700, of
. i which some account is
Fie. L given in Gough's notes

to his edition of “ Camden.” In 1730,
another hoard of these iron plates was
discovered in a wall on pulling down
some very ancient buildings at Boconnoe,
the seat of Lord Mohun; but in this latter
case not more than a peck of them was
found. In addition to this rude monetary
medium, they may have had rings and other
articles of gold and silver adjusted to certain
weights, after the manner of the ring-money
and jewel-money of the East. But that
medium always passed by weight, and not
by tale, or number, like true coins. About
one hundred years later, the second punic
war (218 B.c.) put an end to the Pheenician
trade, leaving it entirely in the hands of the
Massilian Greeks, who no doubt knew how
to work it fo their own advantage. The fast
extending power of Bome, after the fall of
Carthage, soon rendered the traffic by way
of the Mediterranean Sea unsafe for the
Greek merchant.vessels, and their trade was
thenceforward carried on overland across the
whole of Gaul. In comsequence of this al-

teration in the channel of commerce, a great
mart for the Cornish tin was established in the
Isle of Wight, as being conveniently sitnated
opposite to those ports of France through the
medium of which the trade was earried on,
and from which, as we learn from ancient
authors, thirty days’ journey was required
to convey merchandise to the Rhone, and
down that river to Massilia.

The transit trade thus established soon
fell entirely into the hands of Gaulish mer-
chants, who, as of kindred race with the in-
habitants of Britain, no doubt traded upon
fuirer terms. It is, therefore, from this period,
and probably not earlier than from 150 to 200
years before the Christian era, that money
was first paid in exchange for their native tin
and other national products. The Gauls of
the south had learned, at a somewhat earlier
epoch, the use of coined money. The cele-
brated gold staters, issued in such numbers
by Philip of Macedon about 350 ».c., soon
after his acquisition of the famous gold region
of Thessaly, were rapidly spread over the
whole of Southern Europe; and such was
the esteem in which they were held, from the
accuracy of their weight, the purity of their
metal, and the beauty of their execution, that
they rapidly became a fixed medium of ex-
change in countries where coined money had
been previously unknown.

They were closely imitated in Italy, whose
state of civilization provided artists equal to
the task, and more rudely in others, where
the skill of the die-sinker was an art still in
its infancy. In Massilia, imitations were
doubtless produced equal in beauty to the
models from which they were copied; but
the imitations attempted by the neighbour-
ing Gallic tribes became ruder and more
rude as they were more distant from the
small focus of Greek civilization so long
established at Massilia.

It was no doubt in rude Gallic imitations
of these celebrated gold coins, known as
¢ Philips,"” after the name of the prince who
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first issued them, that the Britons received
their first actual money payments for their
wares. Such, at all events, is a fair inference
to be drawn from the fact that the first
coined money of the natives of the British
isles consisted of copies of these same
¢ Philips,” still ruder than the copies of the
Gauls, of which they were probably still
further debased imitations.

In order to make the excessive rudeness
of the imitatien clearly intelligible, it will be
necessary to refer to the annexed engraving
of one of the original coins (Fig. 2).

Fre. 2.

On tho obverse is a finely-executed head
of Apollo, with a conspicuous wreath of
laurel, fastened at the back with a fillet.
These last-named features will be found in
a singularly conspicuous form in the copies
about to be described. The obverse is with-
out description, but the reverse has the name
of Philip as #IAINMOY, in the genitive case,
beneath the device of the biga, or two-horse
chariot, which, it is said, was adopted by
that prince in reference to his victories in
the chariot races of the Olympic Games.
The features of this device become singularly
distorted in the barbaric copies of Gaul and
Britain, the first of which I am about to
describe.*

The British copies of these coins, which
were, no doubt, produced very soon after
they had learned their use and value from
their Gallic neighbours, were, like the Gaul-
ish copies, without the Greek inscription.

® A foreign numismatist has published a scries
of the imitations of these oelebrated * Philips,” by
different nations in different ages, showing every

degree of degradation, from the nearly perfect copy
to the most barbarous attempt at imitation.

These rude copies of the *Philips” being,
therefore, entirely without inscription, and
remaining so till after the British intercourse
with the Romans commenced, are classed by
numismatists as the British coins of the
anepegraphic period. It would occupy too
much space to illustrate every degree by
which the fine head of Apollo was reduced
to a mere unintelligible mass of unmeaning
forms in their rude British copies. I must
therefore leave it to be supposed that the
finest and best copies only very slightly re-
sembled a human head, and then proceed to
describe one of the strangest of the dis-
tortions eventually arrived at, which is en-
graved below (Fig. 3).

In these abortive copies
the laurel-wreath appears
to have been the feature
that best retained some {h
small share of its original Y
character. Inthepresentex-
ample, however, the leaves
are made to turn the wrong
way; and the fillet, by being placed at
the middle, instead of the lower end of
the wreath, was no doubt the first acci-
dental hint that afterwards led to the for-
mation of the wreath into a singular kind
of rude ornament, somewhat in the form
of a cross. The hair, so beautifully exe-
cuted in the device of the original * Philip,”
is here only represented by a few crescent-
shaped dashes, which in earlier and better
specimens were rather better disposed, and
had rather more resemblance to curling hair.
The eye and eyebrow may be traced; and,
with some stretch of the imagination, an in-
tention to represent the profile of the nose,
and of the mouth and chin, with an an.
terior dash to represent the nostril, may
also be made out. The termination of the
neck is also represented by a rude transverse
line.

These rude traditional remains of a per-
haps entirely forgotten original lost even-




tually all meaning, even to the * artists”
who executed them; and in the next
specimen (Fig. 4) we find the engraver
endeavouring to give something of his own
notion of symmetry to the seemingly un-
meaning forms, It will not
be difficult to trace, in the
rude cruciform ornament
forming the obverse of
Figure 4, such a rearrange-
ment of the forms of the
preceding example.  The
single diagonal band of
laurel is balanced by two transverse sprays;
the fillet is made with a few additions

BECREATIVE SCIENCE.

of circles and dots to fill up the space
between, and two of the crescent-formed
locks of hair are placed back to back to form
a central ornament. The later arhst, seeing
that an ornament only was y
required, executed one en-
tirely after his own original
design, and so we have, as |,
shown in the annexed ex-
ample (Fig. 5), the head
of Apollo eatirely replaced
by a grotesque ornament,
having no longer any connection whatever
with the original design.
H. NozL

COLLECTING AND PRESERVING BIRDS' EGGS.

Ir I were asked, “ In what object is the ¢ line
of beauty ’ found which was first appreciated
by, and charmed a child’s heart?” I should
answer—* In the form of a bird's egg ;" and
the reason for this smay be readily perceived
in a child’s own sentiment—** Becausc a little
bird makes the egg, and God made the little
bird.”
There are articles in daily household use
which have partly a similar form, but there
.seems to be an intuitive perception in infant
minds, that they are the work of mortal
hands.

It matters not whether the egg-shell be full
or empty, it is the gracefully rounded outline,
the curious markings, the delicate tint, or
the pure white, combined with its utter
fragility, which causes it to be longed for,
and carefully treasured up when possessed ;
but when, by bolding it too tightly for fear
it ehould fall, it breaks to pieces between the
tiny fingers, the grief that is occasioned
thereby leads those w.o witness it to reflect |

that “a thing of beauty is no¢ always a joy
for ever,” but often a source of sorrow.

Many grown persons collect eggs, some
because they are pretty, and form an amusing
occupation to them during the leisure hours;
others, because they are a help to the more
complete knowledge of the history and eco-
nomy of birds; and as onc of thesc latter
class, I offer these remarks.

With regard to their “structare,” being
composed, as they are well-known to be, of
minute particles of carbonate of lime, united
and strengthened by the addition of a small
quantity of animal matter, it is no wonder
that when blown they are so fragile, when
we consider their thinness.

My first “ collection ” of sixty species (by
the box containing it falling from the height
of an ordinary table) became * smashed,”
with the solitary exception of one hedge-
accentor’s, over which I consoled myself as
the “ nucleus” of a future collection. Of this
* special " egg more anon.
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The ¢ form " of eggs is somewhat varied ;
round, roundish-oval, elongate, larger at one
end, equal at both ends, more or less pointed
(sometimes at both ends), and pear-shaped ;
and all or any of these characters may apply
to eggs of birds of the same species or class
(with some exoceptions), without including
any “lusus naturs * or unnatural form, such
as bottle-shaped, spindle-shaped, narrowed
in the middle, etc., ete.

Their “size ” is variable also, but except
in the case of unimpregnated eggs, not very
much 8o ; however, in almost every nest one
egg occurs smaller than the rest, and separate
birds of the same species lay eggs of very dif-
ferent sizes ; as, for example, the chats, tits,
and sparrows. This may depend greatly upon
differences of food and locality, also upon the
size of the birds themsclves.

As to “colour,” nothing is more variable ;
bluish, yellowish, brown, red, pink, and pur-
ple of various shades, as in the tree-pipit;
blue, green, and brown, more or less deep, as
in the gulls; red, yellow, white, brown and
green, dull in tint, as in the common tern;
white, red, or spotted, as in the robin;
speckled, spotted, blotched, clouded, striped
and zoned in many species; in fact, it is a
matter of great difticulty to match specimens
out of two different nests, except they are
principally white, and then their relative size
or shape often destroys the appearance of
uniformity.

If form, size, and colour are thus so little
to be depended upon, there is now only the
“texture” on which any reliance can be
placed, and, this, in the case of imperfectly-
shelled specimens, is rough, dull, and wanting
in colour, when in a perfect egg it would be
smooth, polished, and bright-coloured. This
may be easily seen on comparing several
specimens. Eggs of birds of the hawk tribe
are strong-shelled, generally rounded, whitish,
or blotched with dirty red, having a more or
less calcareous surface. Owls' oggs are
rather strong, mostly rounded, white, haviog

a chalky appearance, although the surface
has not the outer layer as in those of hawks.
Those of the crow tribe have the shell thinner,
more elongate, colours green or blue clouded
with brown and gray, surface somewhat
polished, but irregularly and faintly wrinkled
all over. Those of the roller, kingfisher, and
woodpecker tribe, thin, round, or pointed,
white, finely polished, smooth and transparent
when recent. Eggs of the insect-eaters, as
butcher-birds, thrush tribe, warblers, ete., are
so thin that the yolk may generally be seen
through the shell of any fresh specimen ; they
are mostly elegant in form, colours varied, of
reddish, yellowish, gray, brown, and blue in
the shrikes and flycatchers—reddish, green,
white, brown, blue, and yellowish in the war-
blers, their surface slightly polished. Inm
those of the seed-eaters, as the larks, buntings,
finches, and sparrows, the shell is slightly
stouter, more robust in form, colours brown,
gray, bluish or greenish white, spotted with
dull red, purple, or black; more opaque
(excepting the linnet tribe) and rather more
polished. In the game birds the shells are
tolerably stout, colour white, yellow, or
brown, marbled and clouded with reddish or
blackish ; surface finely punctured, and much
polished, those of pigeons glossy white, hav-
ing similar characters of surface, but not so
strongly defined. The eggs of the plover
tribe are more or less pear-shaped, colours
dull green, brown, or yellow, blotched with
brown or black, surface dull, but rather
smooth, and finely-grained. The eggs of
gulls and terns are stronger, more rounded,
colours dull red, brown, blue, green. yellowish,
or whitish, clouded and spotted, or blotched
with dusky, surface rough and unpolished.
Of the ducks and geese the shells are strong,
more elongate, colours uniform, white, or
paletinted brown, greenish or reddish yellow,
surface dull, but very finely grained, appear-
ing to be quite smooth. In those of grebes
and cormorants there is & greater degree of
strength in proportion to size ; more elongate,



somewhat pointed at both ends, colour bluieh.
green, with a thick outer chalky covering,
like those of hawks, but not coloured. The
diver's eggs are stout, elongate, approaching
the pear-shaped, dark rich brown, blotched
with black, surface wrinkled like those of the
crow tribe. Those of the guillemots are very
strong, generally pear-shaped and elongate,
ocolour white, blue or green, blotched and
striped with black and ash-colour, surface
granular. Lastly, those of petrels are thin,
roundish-oval, white or faintly zoned with
pale red, surface dull but finely grained.

To preserve the shells of eggs, first
take care to clear them of their contents;
get a small, fine-pointed, common syringe,
such as is sold in toy-shops for a penny
or twopence, and inject the specimen with
water until it comes out quite clean. YWhen
an egg has been partly hatched or addled,
the removal of the contents generally includes
that of the internal membrane or pellicle ; this
makes the shell weaker. When the speci-
mens are quite clean internally, and have
become dry (which will be in a day or two),
take the syringe and inject them with a
strong solution of isinglass (with a little
sugar-candy added to prevent its cracking) ;
blow this out again whilst warm. Let the
shell get dry, and then wash the outside with
a soft wet cloth to remove saline particles,
dirt from the nest, ctc. This method var-
nishes the inside, and the first specimen on
which it has been tried was the before-men-
tioned hedge-accentor’s eggs, which is to this
day as bright in colour as a fresh specimen.

Also in a pair of nightjar's eggs, of which
species the delicate gray tint is particularly
evanescent, one was injected in the manner
described, and the other was not; in the first
the gray is still perfectly defined, in the
other it has entirely disappeared. Eggs
which have lost their internal pellicle become
strengthened by this process, and those which
have not lost their colout greatly improved.

Haryax J. Bariass,
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METEOROLOGY OF JUNE,

FROM OBSERVATIONS AT HIGHFINLD HOUSE OBSERVATORY,

—) s
Greatest Greatest m meu
Year, Heat, Cold, Tompar:{ ! of
Degrees, ture, Inolm.

1842 805 .. 460 LT

1813 o .. 400 370 24
1844 860 .. 440 42:0 16
1845 - .. - — 29
1840 910 ,. 480 430 17
1847 [ Y 7D § 884 20
1848 825 4011 424 47
1849 00 .. 853 437 27
1850 873 .. 851 531 14
1851 RY3 .. 380 4738 84
1852 0 807 3873 49
1853 820 .. 872 448 50
1854 90 .. 410 380 10
1805 833 398 435 R4
1856 842 301 451 13
1857 880 ,. 400 480 32
1858 022 ., 395 52:7 18
1800 R4 419 385

The greatest heat in the shade reached 922° in 1858,
and 01° in 1846, and only 77°0° in 1843 and 1852, and
79° in 1849 and 1854, giving a range of 153 in greatest
heat for June during the past eighteen years. The
temperature was very high in the years 1844, 1846,
1359, 1851, 1857, and 1898, being above 85° in all these
years, whilst in 1842, 1843, 1849, 1852, 1854, and 1859,
1t did not exceed 80}°.

The greatest cold was as low as 35°1° in 1850,
and 85-3° in 1849, and never below 48° in 1846, nor
406° in 1842, giving a range of 12:0° for greatest cold
in June during the past eighteen years. The range of
temperature was as much as 52'7 in 1858, and 521°
in 1850, and as little as 34'5° in 1842, a8 37° in 1843,
and 37°3° in 1852, being a difference from the greatest
to the least range of 1522,

In no year has less than an inch of rain fallen in
June, the smallest amount being in 1854, when exactly
one inch fell, whilst as much as  inches fell in 1853,
49 inches 1n 1892, and 4'7 inches in 1848, giving a
range of 4 inches for June during the past seventeen
years. In eleven years the amount excceded two
inches, and in six, three inches, the mean amount for
June being 2'7 inches.

June may be considered the first hot month, the
maximum and minimum temperature rising from 8°
to 10” above that of May.

E. J. Lowz,

ASTRONOMICAL OBSERVATIONS
FOR JUNE, 1860.

———
Tue Sun is in the constellation of Gemini until the
morning of the 2lst, when he passes into that of
Cancer, Ho reaches his most northerly
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on the S1st. He rises in London on the 1st at 8h.
50m. a.m., on the 9th to 13th at 8h. 45m., on the 18th
to Qlst at 8h. 44m., on 3%nd to 4th at 3h. 45m., and
on 80th at 8h, 48m. Throughout the month there
is only a range of ten minutes in the time of his
rising, and fromithe 9th to the 24th of only one minute.
He sots in London on the lst at 8h. 6m., on the 10th
at 8h. 13m,, from the 17th to the 20th at 8h, 18m.,
and from the 3lst to the R3th at 8h. 19m., there being
on the 21st 16h. 35m. of sunshine. He rises in Edin-
burgh on the 9th twenty-nine minutes, and on the 25th
twenty-eight minutes earlier, and sets on the 10th to
20th twenty-eight minutes later than in London. He
rises in Dublin on the 7th and 22nd eleven minutes
earlier, and sets on the 8th ten minutes, and on the
23rd eleven minutes later than in London. On the
8th there is in Edinburgh 17h. 18m. of sunshine, and
at Dublin on the 13th 16h. 63m. of sunshine.

The Sun reaches the meridian on the 10th at 11h,
50m. 9s.; on the 20th at 12h, 1m, 16s.; and on the
80th at 12h. 3m. 22s.

The equation of time on the 10th is Om. 41s. after
the Bun (i. e., subtractive), on the 20th, 1m. 16s. before
the Sun, and on the 80th, 3m. 22s, before the Sun
(i. ¢, addative).

Tthere is no real night in London.

The Moon is full on the 3rd at 4h. 46m. p.m.

New Moon on the 18th at 5h. 23m. a.m.

The Moon is at her greatest distance from the
Earth on the 11th, and nearest to us on the 23rd.

Mercury is favourably situated for observation at
the close of the month in the evening. He is in
Taurus, passing into Gemini and Cancer. He is only
about 1° north of Jupiter on the morning of the 29th,
and is & morning star till the 6th. He rises on the
10th at 8h. 33m. a.m., on the 20th at 4h. 4dm. a.m.,
and on the 30th at 5h. 41m.; setting on the 10th at
8h. 45m. p.m., on the 2Gch at Dh. 35m., and on the
30th at 8h. 43m. p.m.

Venus is a magnificent object, reaching her greatest
brilliancy on the 1lth, when she will be of the form
of a fine crescent, and have an apparent diameter of
86”. Bhe is in Gemini at the, beginning, and in
Cancer at the end of the month; rising on the 10th
at 6h. 47Tm. a.m., on the 20th, at 6h. 37Tm , and on the
80th at 6h. 13m. a.m., and setting on the 10th at
10h. 50m. p.m., on the 20th at 10h. 21m., and on the
80th at 6h. 20m. p.m.

Mars is & bright object, but badly situated for
observation on account of his nearness to the horizon.
He is nearly stationary on the borders of Sagittarius
and Capricornus. His apparent diameter on the 18th
is 19”; rising on the 10th at 1lh. 3m. p.m., on
the 20th at 10h. 80m., and on the 80th at Oh. 53m.
Pp.m.; setting on the 10th at 6h. 40m. a.m,, on the 20th
at 6h. 6m., and on the 3%th at 6h. 16m. a.m.

Jupiter is an evening star, and is diminishing
rapidly in brightness. He is in Cancer throughout
the month. Rising on the 10th at 6h. 33m. a.m.,
on the 20th at 8h. 5m., and on the 30th at 5h. 87m.
am.; setting on the 10th at 10h. 30m. p.m., on the
R0th at 10h. Sm., and on the 30th at Oh. 85m. p.m.

Saturn is an evening star from the 6th, and situated
in the constellation Leo, and, like Jupiter, is rapidly
b ing a less pi objest. He rises on the
10th at 8h. 53m. a.m.,,on the 90th at 8h. 19m.,,
and on the 80th at Th. 46m. a.m. ; setting on the 10th
st 11h. 47m. p.m., on the 29th at 11h. 9m. paa., and
on the 30th at 10h. 82m. p.m,

Ux:mu is in Taurus, and invisible throughout the
month.

Occultations of Stars by the Moon :—On the 2ad,
star 6347 B.A.C., 5th magnitude, disappears st 9h.
40m. p.m., and reappears at 10h. 53m. p.m.; on the
10th e Arietis, 4§ magnitude, disappears st 1h. 34m.
a.m., and reappears at 2h. 2m. a.m.; on the 20th b
Scorpii, 5th magnitude, disappears at 10h. 43m. p.m.,
and reappears at 11h. 48m. p.m.

Eclipses of Jupiter's Satellites :==On the 1st, at
11h. 4m. 39s. p.m., 2nd moon reappears. On the 2nd,
at 8h. 34m. 54s. p.m., Ist moon reappears. On the
Oth, at 10h. 30m, 7s. p.m., 1st moon reappears.

Differenzo of time between Greenwich and the
other British observatories :—=Cambridge, 24s. fast;
Dublin, 25m. 22s. slow; Durham, 6m. 20s. slow;
Edinburgh, 12m. 44s. slow; Liverpool, 12m. slow;
Oxford, 5m. 3s. slow; Portsmouth, 4m. 24s. slow.

The variable star Algol (in Perseus).~~This star is
of the 2nd magnitude for 62 hours, then diminishes
to the 4th magnitude in about 3 hours, remaining but
a short time at this diminished size, and as rapidly
recovers its usual appearance. The brilliancy st its
maximum is almost five times as great as at its mini-
mum. The times of least light (Greenwich time)
during the evenings are June 5th, 12h. 4lm., and
June 28th, 11h. 11m. p.m.

E. J. Lows.

THINGS OF THE SEASON—JUNE.

FOR VARIOUS LOCALITIES OF GREAT BRITAIN.

— ) —
BIRDS ARRBIVING AND DEPARTING.—None.

INsECTS.—Agonum sex-punctatum, Anomala Frishii,
Atopa cervina, Adimonia Halensis, Balaninus nucom,
Bruachus pisi, Callidium bajulum, alni, and violaceum,
Cercopis sanguinolenta, Carabis arvensis, violaceus,
glabratus, Cassida ferrugines, Coccinells oscellata,
Calathus rufangulus, Calosoms inquisitor, Cleniocerus
pectinicornis and mneus, Cionus verbasci and hor-
talanus, Cleonus sulcirostris, Clytus mysticus and
arietis, Crioceris merdigera and cyanella, Chrysome!l
graminis and populi, Creophulus maxillosus, Donacia
micans, Klaphrus cupreus, Elater sangnineus, Har-
palus sneus, Hister bimaculatus, Bopl'm‘ ug‘enhn,
Hylurgus piniperds, Hypera rumicis, Rhagium inqui-
sitor and bifasciatum, Labia minor, Labidura gigantes,
Leptura elongata and ruficornis, Malachius sneus and
bipustulatus, Malthinus flavus, Monochamus sutor,
Necrodes littoralis, Necrophorus humator, Patrobus

rufipes, Platysma niger, Ptinus imperialis, Pyrochros
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rubeus, Saperda forrea and populnes, Serica brunnea,
Silpha reticulats, Steropus madidus, Thanasimus for-
micarius, Tillas ambulans and unifasciatus, Trichins
fasciatns nobilis and variabilis, Toxutus meridianus,
Blisterfly, Musk-beetle, Stag-beetle, Dor-beetle, Great
and Lesser Cockehafer, Glow.worm, Brimstone, Black-
veined White, Small Tortoiseshell, White FPlume,
Yellow Underwing, Scarcs Magpie, Currant Magpie,
Pale-clouded Yellow, Dark Underwing Fritillary, Gran-
ville Fritillary, Comma, Marbled White, Ringlet, Marsh,
Brown Argus, Meadow Brown, Fivespot Burnett,
Green Forester, Poplar Hawk, Privet Hawk, Elephant
Hawk, Currant Hawk, Burnished Brass, Wood Tiger,
Scarlet Tiger, Hornet Moth, Gold Swift, Flame-tipped
Redbelt, Buff-tip, White Satin, Great Egger, Cream
8pot, Clouded Buff, Water Ermine.

Wi Praxrs.—Brook Lime, Butterwort, Bladder
Nut, Clary, Valerian, Club Rush, Small Scabious,
Heath Bedstraw, Hoary Plantain, Burnet, Dogwood,
Wall Pellitory, Ladies’ Mantle, Forget-me-Not, Borage,
Buglos, Buckbean, Water Violet, Pimpernel, Harebell,
Deadly Nightshade, Woody Nightshade, Stemless
Gentian, Shepherd's Needle, Hemlock, Carraway.
Star of Bethlebem, Common Sorrel, Asphodel, Water
Plantain, Willow Herb, Ling, Flowering Rush, Alpine
and Mountain Saxifrage, Marsh Stitchwort, Sandwort,
Ragged Robin, Corn Cockle, Awled Spurry, Agrimony,
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events, and thus secure for the bee the geometrical
advantages of six-sided cells, without entailing the
trouble of their precise manufacture. The conversion
of cylinders into uniform angular bodies shows the
same working of & wise design for a good end, though
by other methods than those we had previously recog-
nized. For himself, Mr. Noteworthy would add that
he does not consider the point as proven, but Mr.
Tegetmeier's fucts and inferences bear the stamp of
genuine philosophy.

Is o Mooy HEaTED DY THE SUN?—Many
writers upon Astronomy, Sir J. Herschel amongst
others, speculate upon the intensity of the solar heat
upon the moon, during the fourteen days of unin
terrupted sunshine which each portion of the lunar
surface is successively exposed to. Fould any per.
ceptible amount of heat from (hat source be fell there at
all! 1 know it is a disputed point as to whether there
is any atmosphere there or not. I strongly believe
there is none; but be this as it may, those even who
support the opposite view, admit the extreme tenuity
of the atmosphere they imagine. Now, if at a few
miles from the earth's surface, even in the tropics,
perpetual snow exists, and an intensity of cold in the
broadest vertical sunshine, simply because there the air
is less dense than at the surface, what must that cold
be at ten times the elevation, where the air is very

iderably rarer ? Is not the existence of as dense an

Mesdow-sweet, Dew-berry, Cloud-berry, C fol

h

at phere as ours essential to the perception of solar

species, Tormentil species, Dwarf Cistus, Col 3
Crowfoot species, Ivy-leafed Toad-flax, Broom-rape,
Hedge-mustard, Crane's Bill species. Rest Harrow,
Bird's-foot Trefoil, §t. John's Wort, Hawkweed spe-
cies, Plume and Carline Thistle, Ox-eye Daisy, Yar-
row, Orchis species, Ladies’ Slipper, Black Briony,
Wood Spurge.

Mg Noteworthy’s dorner.

Do Bzes Maxx Hexagosar Cxrrs *—Mr. Darwin,
fn his “ Origin of Species,” makes special reference
80 the researches and experiments of Mr. Tegetmeier
on the mode in which bees work. It appears that we
are altegether wrong in assigning to the Lee a mathe-
matical instinct, Mr. Tegetmeier insisting that inte-
grally the cells are cylindrical, but become hexagonal
only by the pressure resulting from their aggregation
in the combs. In this view Mr. Darwin assents, and
80 far the elaborate arguments of Lord Brougham and
others, who have written on the geometry of the bee-
hive, come to nought. Mr. Noteworthy has seen cir-
cular cells in his own hives, and in ssmples of comb
exhibited before the Apiarian Society, and his thought
respecting the argument of design was this—the
Creator has ordered it that the cylinder, which it must
be easier for the ! e to produce than the hexagon,
shall become W in the natural course of

-

heat, and if so—to return to my original question—
would any solar heat at all be felt on the surface of
our satellite? I know she reflects to us a minute
amount of heat, but a polished reflector may do this
without any being felt upon it. I have in vain endea-
voured to get a satisfactory answer to this, and feeling
greatly interested in the subject, I submit the ques-
tion in hope of eliciting information.—A. L. 8.

Strptes OF ARracuNIDE. — Mr. Noteworthy is
unable to refer his friend, who inquires for a work
whereby to verify species of spiders, to any exactly
adapted to the parpose. The articles under the seve-
ral heads Fpeira, etc, in the * English Cyclo-
pedia of Natural History,” will be found to contain
the best general summary on spiders in the English
language.  Griflith's * Cuvier,” and the new edition
of the “ Regne Animal,” by his pupils, are good, but
many discoveries and changes of classification have
occurred since it was pubhished. M. Walckenaer, in
the portion of “ Insectes apteres” devoted to them, is
full and sound ; as also Hahn and Kock’'s Die Arach-
nides, in sixteen volumes illustrated. Leuwenhoeck
and Lyonet have some good detailed observations,
probably Swammerdam and Spallanzani also. As to
British spiders, there is no complete monograph. In
the * Annals of Natural History" and the “ Linnwan
Society's Transactions” are numerous papers by Mr.
John Blackwall, which are unequalled for accuracy.
These, collected and revised, will form the staple of
the text of the work upon them shortly to be pub-
lished by the Ray Society, for which Mr. T. West,
F.L.S., has been long engaged in making drawings.



RECREATIVE SCIENCE. .

33

Fyed Hawk Moth. o the Wing

NATURE'S PAINTING ON

TrE beauty of the paintings on the wings of
butterflics and moths has always been a
source of great pleasure to me in its contem-
plation and study, and I have noticed, with
others, that the colours and markings are
arranged not only with a view of pleasing the
eye, but also of deceiving it, where such
artifice is rendered necessary by the habits of
the creature. Let us take notice of a few
remarkable instances of this.

And first it may be noticed, as a general
rule, that the most brilliant colours and
strongest contrasts are found on the upper
sides of the wings, the painting of the under
side being much more quiet and subdued.
The object of this arrangement is clear ; for
when a butterfly is at rest, the under sideis
exposed to view. Now, if the brilliant colours
were placed on this side, they would prove
very attractive to the eyes of birds and other
animals with any predilections for butterfly
flesh, to say nothing of butterfly-hunting
humanity. But as Nature teems with variety,
and as every rule has its exceptions, so we
find it here. Take, for an example, the little
orange-tip, that looks like a white butterfly
with red wafers stuck on the tips of his wings;
not only do we find the red repeated on the
under side, but also its complementary green

Vou. IL.

INSECTS' WINGS.

in chequered markings on the white ground
of the hind wings, and at the tips of the fore
wings, thus producing a gay and pleasing
effecet.  An object with such colours could not
fuil of being noticed if placed on a green

" leaf, or the bark of a tree, which are the

'

resting-places of many species ; but that mar-
vellous gift of the Creator called instinct
is here found working within for the safety
of this little being. I will briefly state the
simple facts, which, aided by the figures, will,

i I trust, be easily understood.

On a fine afternoon in May I took a walk
in the country, and being overtaken by a
shower, sought shelter under a hedge, where,
among other flowers, that of the wild parsley
was in the greatest profusion. While ob-
serving their light forms and pretty groups,
I saw what appeared to be a small bunch of
these flowers projecting a little from the rest.
This proved to be an orange-tip butterfly at
rest. and well did this little discovery make
me amends for the trifling inconvenience of
the shower. I noticed that the bright
attractive orange colour ncar the tip of the
fore wings was hidden bencath the hind
wings. I also then perceived the end which
is answered by having the tips of the fore
wings on the under side coloured to match

D



the hind wings (as above noticed)—a fact
appertaining to most
butterflies ; it is, that
the former project a
little beyond the
latter, and are conse-
quently exposed to
view in the position
of rest. Referring
to the figures, Fig. 1
represents the insect

displays all his beauties (the orange colour
being indicated by the even shadow tint).
Fig. 2 shows the same at rest on a wild

parsley blossom. It will be seen, by this
figure, how well the chequered white of the
hind wings represents the small white flowers
against the dark green background of the
hedge. I have frequently observed the

creature at rest on this blossom. and occa- ;

+ sionally on another small white flower, one of
the Crucifere. It is more than probable that
those foreign species, which have the under
sides of their hind wings adorned with gay
colours, find their resting-places on the am-
brosial petals of similarly coloured flowers.
Our own tortoiseshells, and other specics of
the genus Panessa, have their under surfaces
of a dingy blackish-brown, with harsh trans-
verse markings, their resting-places being the
barks of trees.

Next, turning our attention to the moths,

we find that the upper sides of the.{ore
wings, with the thorax, and hoad, ase the
parts exposed to view in their aleeping hours,
conscquently these parts are very generally
subdued in colour, forming, in many cases,
strong contrasts to the brilliantly coloured
hind wings ; instances of this may be seen
in the Death’s-head and Eyed Hawk Moths.
The singular resting position of the latter I
have endeavoured to show in the accompany-
ing cut (¥ig. 3), drawn from life. Here the

T'i. 3.—TLyed Hawk Moth at rest.

hind wings are scen to project a little beyond

| the fore wings on each side, in consequence

of their being broader. The whole of the moth
when seen in this position is coloured with
various shades of brown, gray, and a brownish
flesh colour, being wonderfully like a decayed
leaf, and nothing like a moth at first sight.
If we disturb this drowsy fellow, and can
persuade him to spread his wings a httle,
we shall observe on the hind ones a large
blue eye-like spot, inclosed with black, and
surmounted by a beautiful carmine tint ; this
is shown in the figure at the head of this
article. Many more interesting instances of
Dame Nature's artful wiles for the conceal-
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ment and safety of her innumerable children
might be cited, such as caterpillars resem-
bling twigs, not only in their colour and warty
skins, but seeming to know what they are
by their actions, or rather want of actions, in
this case remaining, as they do, stiff and
motionless for hours. One more example,
however, must suffice for the present.

The chrysalis of the well:known and beau-
tiful small Tortoiseshell Butterfly, when found
on the nettle, or any other plant, is to the
eye exactly like a small piece of purc gold,
having the exact colour and glittering ap-
pearance of that metal; but marvellous to
relate, if the chrysalis be found attached to
an old wall, fence, or other lifcless object, we
find no trace of the above-mentioned glitter,
but a dark yellowish or reddish mottled gray,
which varies according to the colour of the
substance the insect is suspended to. Should
this happen to be a tarred fence, the colour
will be nearly black ; this extraordinary fact
seems to be unknown to entomologists, at

HOW WE BEGAN

CoNCHOLOGY counts among its votaries
people of every age, and rank, and station—
artisans, professional men, successful mer-

chants, kings, and princes. Christian VIIIL,,

King of Denmark, thought it an object
worthy of his ambition to make the finest
shell-cabinet in Europe; and that which
he failed to accomplish has been again at-
tempted by the young King of Portugal.
At the present time the finest collection of
shells ever made is the property of a private
individual—Mr. Hugh Cuming—who lives
almost within the shadow of the British
Museum, and who has amassed in his
cabinets the finest examples that could be
procured of more than 12,060 kinds of shells

—a number probably one-fourth greater |

than the scries in the national collection.
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least I judge so, by never having seen it
alluded to in their works; it is nevertheless
true, and I beg to call their attention to it.
I have noticed this variation of colour in
several other species to as great an extent,
and those who take pleasure in the study of
creeping things will do well to obtain & num-
ber of caterpillars of any one species of butter-
fly, give them plenty of fresh and proper food,
and when they are about to spin remove them
toboxes with their insidesof different colours,
some green, others brown, black or white.
These boxes should have glass tops to admit
light, as Ifancy light has something to do with
| this phenomenon. which, however inexplicable
as regards its cause, is perfectly intelligible in
its effect, that of concealing each individual
chrysalis as much as possible, and thus pre-
serving it from harm. I may add, that the
gilded individuals are always concealed by
the leaves, under which they may be found
suspended by searching at the proper time.
T. W. Woon.

SHELL-COLLECTING.

Almost every conchologist with whom
we are acquanted commenced shell-gather-
ing at an early age, and we have no doubt
their devotion to the pursuit was in a great
measure due to thus circamstance. The
octogenarian, who still fishes with a silver
net, was wont to explore the ponds and
ditches in his school-boy days; and the
great lady, who now commissions an agent
to buy the * gloria-maris ” or ** cedo-nulli,”
at the price of a small estate, tas the young
girl who saved her pennies to buy less costly
but not less valued treasures.

The earliest and pleasantest ** half-holi-
days” of which we have any recollection,
were devoted to long country rambles and
searches for land and fresh-water snails. A
. visit to the seaside was rare then, before
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the railroad was made, and our part of the
eastern coast was sandy and barren of life.
But East Anglia is a country of ditches, and
ditches, even more than rivers, are full of
shells. We used to fish for them with a
very simple and inexpensive kind of net: a
shallow bag of green gauze, sewn to a ring
of stout wire, about a foot across; the cnds
of the wire being bent at right angles, and
sharpened with a file, were driven into the

end of a long stick, furnished with a brass

ferrule, not, however, so tightly as to prevent
us from taking out the net when its work
was done.

butterfly in the air. For taking river-mussels,
a longer stick and a stronger net. with the

ring screwed to the handle, would have been |

necessary : but at that time we did not ven-
ture into deep water, and werc content to

The same net, whilst dry, served |

to sweep the herbage for beetles, or catch a ' Surrey Canal, running behind the Old Kent

[ latter.
" River (at Hornsey and places more remote),

overhaul the silt newly drawn from the river '
by dredgers employed to maintain the navi-

gation.
mussel and the painter’s Unio, two sorts of
Paludina, the pretty speckled Neritina. the
river-limpet, and many other inhabitunts
of running streams. Similar opportunities
occur near London, where hundreds of
Unios and the Cyclas rivicola, ete., may be
obtained in a short time with little trouble.
When the bed of a mill-stream is laid dry,

- the young conchologist has a rare chance of i

getting into the mud and collecting shells ;
pigs also have a taste for river-mussels, and
perhaps will anticipate his researches. It
was in one of these mill-streams we were
first delighted by finding the cases of the
caddis-worm (Phryganea), made of shells,

il ﬁ many of them still

alive, and not much
the worse for their
Fi6. L.—Shell-grotio of
Caddis-worm.

durance. One of
these grottoes is
made of twenty-seven specimens of the
compact little Planorbis contortus (cach
fastened by its upper surface) and one ex-

In these banks we found the swan-

i
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ample of P. marginatus (Fig. 1). Some
contained small Dbivalves (eyclades), and
others afforded examples of & minute land-
snail, Tertigo palustris, the first of the kind
we had seen. Sir C. Lyell describes a fresh-
water limestone in Auvergne, wholly made
up—as he believes—of similar * indusia " of
the case-worm, incrusted and cemented to-
gether with caleareous tufa.

The neighbourhood of London is rich in
land and fresh-water shells, especially the
The ponds at Highgate, the New

the Lea River and marshes at Hackney, the

Road, are all rich in shells of Unio, Anodon,
Cuclas, Pisidium, Paludina, Neritina, Lim-
nea,ete.  The Paddington Canal, near Ken-
sal Green, has of late afforded two species of
Cyelus (Figs. 2 and 3) new to the British list,

6. &0

D —Crelas pdlida a0 Tie, 8c—Uyelas pisidiowdes.
nuu vaive . by protile d. profile.
‘\l"rum the Paddington Canal.)

and probably imported from abroad, like

¢ the mussel of the

morpha), which is also found there. But
should the collector be very rapacious, and

.4 —Tmo tumdus.
ont, f, foot,
Tutory «

13

u, umbo of right
the arrows wdicate the

wish for more than he can himself carry, let
him take a trip, by the luwer road Dept-
ford and Rotherhithe omnibus, to the
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“ Europa,” ncar Church Street, Rother-
hithe; or by rail from London Bridge to the
Commercial Dock station, from either of
which he can readily get to the Grand Surrey
Docks. These timber-docks are literally
paved with Unio tumidus (Fig. 4) and pic-
torum, Anodon cygneus, Cyclas rivicola,
Pisidium amnicum, Dreissena polymorpha,
Paludina vivipara, ete., all of the finest
description and condition. To get at them,
the best instrument is a sort of tin cullender
(Fig. 5), about six inches across, furnished

F1o. H.—Scoop for River-mussels.

with a hollow handle, which can be fitted
tightly on the end of a stout walking-stick,
when used. It will be desirable to choose
good steady picces of timber to fish from.
and perhaps the water may be so deep as to
require & jointed stick, or two sticks tied to-
gether. We visited these docks twenty
years ago, with our friend Mr. Pickering.
to whom we are indebted for all we have
learned of shell-collecting in the realm of
Cockayne, and we understand the locality

as prolific as ever. (Glass bottles or tin
boxes are useful to bring home the smaller
shells ; tender species, like Physa and Am-
phipeplea, and minute things, like Talvata
spirorbis and Planvrbis imbricatus, require
separate accommodation. The larger shells
may be put in a canvas bag, which will allow
the water to drain off ; and it will be as well
to clean them with a brush 3efore boiling

|

|
i
i
|

them. They should not be too much heated,

or the shells will crack ; and when the shell-
fish has been removed, the valves should be
closed and tied with tape or cotton until they
are dry and stiff. Iftheinteriors are delicately

'
{
¢
i
|
|
[l
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The stations affected by fresh-water shells
are very various, and the habits of closely-
allied species differ considerably. The round
fresh-water limpet (4ncylus) adheres tostones,
in running water ; the oblong limpet ( Velle-
tia) is found on stems of the water-flag and
other aquatic plants, which should be pulled
up and examined. Cyclas rivicola burrows
in mud, whilst Pisidium amnicum climbs,
with its long flexible foot, amongst the
weeds. A hook on the end of a long stick
may often stand in place of a net, for by
drawing out the water-weeds, and shaking
them over a clear spot, multitudes of shells
may be obtained.

Mr. Pickering recommends the collector
to search every nook, stream, ditch, and
pond he comes to, as good shells are fre-
quently met with in very unlikely-looking
places; Aplexa kypnorum used to be found
in a roadside rill—a mere gutter—beneath a
hedge at Bermondsey; Segmentina lineata
in puddles on the Hackney marshes. and in
a pond by a public-house at Hoddesdon.
The large pond-enail (Limnea stagnalis)
affects the most stagnant ditches; and we
have found Bithynia and Plaaorbis at Rom-
ford, with their smaller whorls entirely de-
stroyed by acid gases dissolved in the water.
The beaks of the river-mussels are often

. corroded by the same agency. Such speci-

mens are only kept in illustration of the in-
fluence of unfuarourable circumstances; the
best examples of each species are, of course,
the finest and brightest that can be procured.

The best method of becoming familiar
with the habits and economy of fresh-water
shells, is to kecp them alive in small glass
jars, with some elegant water-plant, Falis-
neria, Myriophyllum, or Hottonia; .the
floating Hydrockaris, like a miniature water-
lily ; or the yellow T7/larsia. which abounds
in the Thames near Richmond. Shell-fish
are more likely to thrive and multiply under

tinted with blue or salmon colour, the valves = scparate treatment, than where many are

may be scparated, or allowed to remain open.

crowded in a tank with fishes and other
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animals, although the only creature which
porhaps actually eats the snails out of their
shells is the larva of the dragon-fly.

Before quitting this subject we are
tempted to refer more particularly to the
fresh-water mussel, Dreissena polymorpha
(Fig. ), already mentioned as one of the

F1, 7 —Three Dreiscenas
attached  to Caspien
eochle

Fi6. &.—Dreissens poly-
morpha, showing foot,
byssus, and respiratory
siphons.

conspicuous shells of the London distriet.

This bivalve resembhles the salt-water mussel

in forw, and attaches itself in the same man-

ner to stones, timber, and shells, by a dyscus
of strong threads (Fig. 6,%). It is a native of
the Volga and other rivers of the Black Sea
and Aralo-Caspian region; it occurs in
myriads at Astrachan, and Captain Spratt has
found it clustering upon the peculiar fresh-
water cockles in the lakes of the steppe bor-
dering the Danube (Fig. 7). It was unknown
in England before the year 1824, when Mr.

James de C. Sowerby presented specimens to

the Linnzan Society, obtained from the Com-

mercial Docks, whereit was already abundant.
and used by anglers for bait. It will survive

a removal from the water for several wecks,

and has been seen adhering to the logs of

Baltic timber before they were unloaded

from the ship.

In the older tertiary period there were
other species of Dreissena inhabiting this
country, whose shells are preserved in the
fresh-water formations of the Isle of Wight.
In middle-tertiary times the genus abounded
in the Vienna “basin.” But in the last, or
pliocene period, it seems to have been re-

duced to a single species, inhabiting the
rivers of the inland seas, from which it
might never again have been diffused with-
out the agency of man. In the last thirty
years it has been naturalized in Holland
and on the Rhine; and it is now found in
almost every dock and canal in this country.
Not less curious is the partiality of the
Dreissena for darkness rather than light.
In docks it thrives beneath the shadow of
floating timber; and in canals abounds most
beneath bridges. In 1853 Mr. Cunnington
called our attention to its occurrence in the
great iron water-pipes near the Paddington
terminus, whose interior was half covered
by the shells, fastened on by their byssus,
and incrusted with a ferraginous deposit.
In 1855. Mr. Gaskoin saw quantities of the
Dreissena discharged from a water-plug in
Cavendish Square; and in the following
year Mr. Mylne (enginecr to the New River
Company) showed us specimens, in good
condition, with zcbra-like markings, ob-
tained from a seven-inch water-pipe in Tot-
tenham Court Road, at a distance of two
miles from the nearest outlet. Mr. Bate-
man, the engineer of the Manchester water-
works. has informed us that in 1851 that
town was supplied with hard water from a
shaft 300 feet deep, passing through drift-
clay into the new red sandstone. Tle water
was conveyed through an open chanael, 200
vards long, to a reservoir, and both the
channel and reservoir became completely
lined with Dreissena; on every stone they
clustered in myriads. And not only so, but
they found their way into the water-pipes
themselves, from those with a diameter of
two feet, down to the five-inch pipes, even in
the heart of Manchester ; and they swarmed
to such a degree that the pipes were often
choked by them. More recently this source
of water-supply was given up, and the town
in now supplied with much softer water from
a millstone grit district. Directly the change
was made, the Dreissena ceased to multiply,
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and have now entirely disappeared ; the soft
water seems to have dissolved their very
ghells.

The environs of London are also good for
land shells, especially the smaller kinds. The
most minute of all, Carychium minimum
(Fig. 8), occurs in the woods, as at Hamp-
stead, and Acicule fusca and Achatina
acicula, at the roots of grass on canal banks;
they may be obtained by shaking the moss
and roots over a sheet of paper. Clausilia

Fi6. 8 —Carychinm mim-
mum, highly magnificd.

F16. 9.—Cyclostoma
eleguns.

bipicata is found at the roots of willows by
the Thames ; and the rare Cluusilia rolphii
is still to be procured in its original habitat,
Charlton Wood, between the church and the
lower road. The operculated Cyclostoma
(Fig. 9) is also found at Charlton, but more
abundantly on chalk banka near Gravesend.
Many of these small shells, which live in
dark and shady places, under bark, and in
the ground (or even in houses, like Helicella
cellaria), feed on deeaying vegetable and
animal substances; and, since their sense of
smell is very acute, the best trap for them is
an old board, rubbed over with a picce of
meat, and placed on the ground, beneath the
ivy and dog's-mereury, or other plants in the
woods, or in the thickets on a hillside. The
same kind of trap, an old board, baited with
dead worms, will often show the existence.
in London gardens, of that curious slug, the
Testacella, which lives in the ground, feeding
upon earth-worms, and wearing its shell ex-
ternally, like a small buckler, to defend its
rear. It is sufficiently conspicuous by its
bright yellow colour, and gardeners often
meet with it when removing plants in
autumn. It is a native of the south of

Europe, Madeira, and the Azores, and has
only been naturalized in England of late
years. A larger species, Testacella maugei,
pink beneath and blackish above, has long
been found in Mr. Miller’s nursery at Clif-
ton, and more recently (by Mr. William
Cunnington) in fields near Devizes (Fig. 10).

of a specimen which has bheen disturbed from its

winter slecp, showing the mantle partly expanded

round the shell (both figures reversed).
It is a constant complaint with new colecl-
tors, that they can find nothing but dead
shells, bleached by exposure to the weather.
This is because they search in fine summer
weather, when most of the snails have hid
themselves, and become dormant for a time.
A shower, after long drought, brings out the
snails in multitudes, as if they had fallen
from the sky. At such times we have taken
Helix carthusiana (at Sandwich), and some
small Vertigos, by sweeping herbage and
grass with a white gauze sect-net. The
great Roman snail (Helixr pomatia), found
at Boxhill in Surrey, Charing in Kent, Ware
in Hertfordshire, and many other places on
the chalk downs and Cotteswolde hills,
buries itself in the ground during the hottest
part of summer; but in a moist spring or
autumn morning, hundreds may be found
walking about, * with steps most majestic,’
in the dewy grass. Autumn is the best time
to collect, or open weather in winter, because
then the snails of the previous year have
attained their full growth. Those which
have seen many winters are weathered, and
more or less bleached.

The conchologist, whose gatherings are
restricted to the produce of a single district,
however rich it may be, will find that when
he has exhausted all the localities within
reach, his collection is still deficient in ex-
amples of many of the British species.
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Bulimus Lackhamensis is only met with in
beech wooda on the chalk, as at Bury St.
Edmund's, and the Roundway Hill, Devizes,
or on the Cotteswolde at Birdlip. Helix
lamellata is found at Scarborough and at
Cork; Helir pisana, at Tenby, and at St.
Austell; and 8o on with many others. But if
the collector has been successful in finding a
few of the rarer or more local species in tolera-
ble abundance, and if he will be at the trouble
to procure good and perfect specimens, and
prepare them neatly, he may soon establish
a correspondencs and system of exchange
with collectors in other parts of England; if
he has anything good to offer, there will be
no difficulty in meeting with others similarly
circumstanced, or he may learn something of
them through the pages of Mr. Newman's
popular magazine, the * Zoologist,” and. pos-
sibly, amongst the subscribers to RECREATIVE
Sciexcs. .

‘We have already mentioned most of the
London shells which are good for exchanue,
and recommended the collector to clean be-
fore killing them, not to overheat the shells.
and only to keep good specimens.
scarcely necessary to prescribe implements
for this work ; little more is required than a

tooth-brush or two, of different degrees of !
hardness; a few needles, of various sizes, '

fixed in short. light handles, made of paint-
brush sticks cut in halves (handles like those
of crotchet needles are too heary). and svme

of these needles may be softened in the flame '

and bent into any curve required.  Another
necessary article will be a pair of steel for-
ceps, with curced points, such as can be pro-
cured at Baker's in Holhora, or (at a higher
price) of any instrament-maker. There are
some slender, spiral shells, like Clausilia and
Azeca,whose colourand translucency are much
tmproved by the extraction of the animal;
but when suddenly immersed in hot water
they retract beyond the reach of any needle.
If the shells are to bg cemented on tablets,
the animal may t got out through a hole

It is .

made in the back: of the shell ; but this is not
satisfactory, and it is botter to drown the
animals in tepid water, and when they have
become too dropsical to retract, there will be
a better chance of extracting them. A few
should be tried at a time, and placed in cold
water after being boiled.

Land and fresh-water shells being mostly
very light and fragile, are often arranged on
cards, placed in card trays; the localities and
dates are written under the specimens, and
the names on the front edge, which is turned
up. The river-mussels may be kept loose in
the trays, or laid on cotton-wool. The best
cement is “ Ackermanu’s” (126, Strand); or,
if gum-arabic is used, it should be mixed
with a little glycerine, to give it tenacity;
some usce gum-tragacanth, which is more like
paste. About 1837, a young medical student
of our acquaintance, Mr. Daniel Cooper,
published a httle collection of British land
and fresh-water shells. It was in the form
of a thick octavo volume, and, when opened,
disclosed a set of little shelves, capable of
being drawn out, on which were fastened
examples of all the apecies he could procure,
with blanks for a few rarities not easily
; obtained.  Another collector, to cconomizo
apacs, keeps lus card of shells in drawers,
' fitted with wooden racks, as slides for the
| microscope are kept; the specimens arc less
i secure in this vertical position, and cannot
be seen until taken out.

The book we had for learning the names
and history of these shells was Dr. Turton's
“ Manual” (12mo, 1831), an elegant little
work, with coloured figures of all the apecies.
A larger edition has since been published,
with excellent figures, from his own cabinet,
by Mr. J. de C. Sowerby. The best book
for these and marine shells is the “ British
Mollusca,” by Messrs. Forbes and Hanley;
or, Mr. G.. B. Bowerby's “ Illustrated Index,”
with coloured figures of all the species.

S. P. Woopwagb.

British Muscun.
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New Bronze Penny.

THE OLD COPPER AND THE NEW BRONZE COINAGE.

To a highly civilized and commercial people
there are few subjects of more general in-
terest than those of money and money-making.
The value and importance of money come to
be understood at a very early period in the
lifetine of us all, and too often, alas, the
desire for accumulating it pursues us to the
very close of existence. 1t is not, howerer,
with the question of money in its moral
aspect that it is now proposed to deal, but in
a literal and manufacturing sense. It is

to remodel the inferior commage of Great
Britain, and to substitute for the heteroge-
neous mass of eopper coins, which under the
name of pence, halfpence, and farthings, are
now circulated among her Majesty’s lieges,
an entirely novel coinage of bronze. Judging
by the mutilated, worn, and sadly deterio-

aze which will shortly be committed to the
furnace.

Setting aside the numerous counterfeitand
foreign coins which have crept into circulation
in the British Isles, and which add materially
to the annoyance of the public, there are no
less than four varieties of legitimate copper
pieces, of the denominations named above,
current among us. These have been intro-
duced at differcut times. and are of different

. weights and gizes. The oldest are those which
known that the Government have determined

rated condition of the doomed money, it |

must be allowed that the reformation does
not come one hour too soon. It is intended
to furnish the readers of RRcREATIVE Sci-
ENCE with some particulars in relation to
the forthcoming coinage, and, perhaps, here-
after to enter more fully into the art of
money-making generally. As a preliminary
step to the complete elucidation of the sub-
ject chosen for the present paper, it may not
be deemed improper to supply some statis-

were struck by contract in 1707, and they
are the largest and heavicst variety. They
have been popularly named the “ cart-wheel ”
coinage, from their great diameter and the fact
that the pence have a broad band, or protect-
ing edge, round them. These were originally
intended to serve as representatives of weight
as well as value, and thus to become a check
upon dishonest shopkeepers. The pence,
accordingly, weighed precisely one ounce
each, the halfpence half an ounce, and the
farthings a quarter of an ounce, avoirdupois.
If a purchaser wished, therefore, to assure
himself that he was not being defrauded, he
had only to check the seller by placing his
money in the scale instead of the seller’s
weights. Of course, there were sixteen pence,
thicty-two halfpence, and sixty-four farthings
to the pound in the cart-wheel coinage. In

tical information in reference to the coin- [ 1799, these proportions were, however, aban-
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doned, and another issuc of copper coins, also
from the pressos of contractors—Messrs.
Boulton and Watt, of Soho—was made.
The pound weight, in this instance, was
coined into eighteen pence, thirty-six half-
pence, and seventy-two farthings, the reduc-
tion in size being made because the market
price of copper was found to increase, and
the heavy coine found their way into the
furnace of the manufacturer. In 1805 a
still further diminution of size and weight
was instituted, and the pound of copper was
converted into twenty-four pence, forty-eight
halfpence, and ninety-six farthings. This
particular issue, however, was intended only
for circulation in England and Scotland,
a distinctive division of the pound being
made for Ireland. This latter consisted of
twenty-six, fiftv-two, and one hundred and
four, respectively, for the three denomina-
tions. It is many years, however, since jus-
tice was done to our Irish fellow-subjects in
this respect. and from the year 1823 to the
present time, the one pound of copper has
been coined imto twenty-four, forty-eight,
and ninety-six pence, halfpence, and far-
things.

After the establishment of the Royal
Mint on Tower Hill, in 1810. almost the
whole of the coinages of copper were executed
without the aid of contractors. The supe-
rior mechanical appliances then introduced
enabled successive Governments to keep pace
with the ever increasing demands for coin of
the realm, and it is only now that those ap-
pliances are found inadequate to stem the
pressure exerted upon the Mint.

‘Without going more minutely into the
annals of the metallic currency, or showing
the gradually growing necessity for adding
to the quantity of ““ bard cash” in circulation
which the last half century exhibits, it will
be well to give the actual number of pieces of
copper money now presumed to be in exist-
ence in Great Britain and her dependencies.
Allowing, thep, .. considerable margin for

I
|
I
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losses and disappearance of coins in all other
ways, there is no doubt that the copper coin-
age, of the varying sizes and weights men-
tioned, comes very nearly to the totals given
in the annexed table, viz. :—

£ Tons.
Twopenny pieces. ... 722200 = 6000 = 27
Peuny o eses T4 000084 = 477800 = 2133
Halfpenny oo oo WLHH4,40T = 516,900 = 2441
Fartlung “ P9.006,004 = 100100 = 104
Half-farthing,, ... 10438176 = 0R000 = 306

e v

404,361,861 1,208,300 0371

Or very nearly five hundred millions of pieces
of all denominations.

In reference to this statement, it may be
mentioned that the twopenny picces, which
were all struck towards the close of the last
century, and which weighed two ounces each,
are supposed to exist in collections and hoard-
ings ; as they arc seldom visible, whilst the’
half-farthings, designed by Sir Robert Pecl
for home use, and issued principally in 1842,
repudiated by an ‘- enlightened British pub-
lic,” have found a local habitation in Ceylon,

It will be seen, at a glance, that the super-
cession of the copper coinage is not a trifling
task. It is proposed to effect the operation
as speedily as possible, and when the maxi-
mum number of picces of money, whether of
gold, silver, copper. or bronze, that the presses
of the Mint are eapable of stamping per day,
does not exceed 200,000, it will * require no
spirit from the grave” to tell us that con-
tractors’ presses will have to be enlisted, and
those to a considerable extent. The products
of sixty-three years’ minting have to be super-
seded in, say one year, or thereabouts.

So much for the old coinage of copper;
and now for the new one of bronze. From
the latest information given on this part of
our subject, by Mr. Gladstone, it appears that
the artist, Mr. Leonard C. Wyon, has been
busily engaged for months past in preparing
the dies for it, and that in a few more months
a considerable portion of the newly-minted
coins will be in the hands and pockets of the
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people. Above we have given fac-similes of
the designs for the bronze penny, and, of
course, those for the halfpence and farthings
will be the srame on a smaller scale. A very
considerable reduction of weight, as compared
with that of any of the specimens previously
referred to, will be found to distinguish the
whole of the forthcoming picces of money.
The one pound weight of bronze will be
coined into forty pence, eighty halfpence,

and one hundred and sixty farthings, so that |

the proportions are pretty nearly onc-half
lers than those with which the public have
been previously familiar. The diameter of
the penny will be 1-200 inches, that of the
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It consists of pure copper ninety-five parts, tin
four parts, and zinc one part. The bronze
coinage, soon to be forthcoming, will possess,
therefore, the advantages of being less bur-
densome in the pocket, of having a golden
hue, being free from the unpleasant odour of
copper, more durable, and more handsome
than the expiring varieties of copper coin.
However some may be disposed to imagine
that the emblem of Britannia seated on her
lone rock, by the ‘“sea-beat shore,” ought to
have been dispensed with, as having doneduty
there long enough, all will be glad that the
current value of the pieces will be stamped
plainly upon them, and that they will insure

halfpenny 1:000 inch,and that of the farthing ] uniformity and simplicity, where all before
+800 inch. The metal to be used is identical | has been irregular and perplexmg

with that employcd in the most recent French |
bronze coinage, and which has worn so well.

o &

Royal Mint.

THE COLLODIO-ALBUMEN PROCESS OF PHOTOGRAPHY.

For those who wish to practice landreape | indispensable.

photography, or to take photographs of any

Fii. 1.—Kinnear's Camera, and Stand.

objects at a distance from the 0pcnling
room, what is termed a “dry process” ia

Great ingenuity has been
brought to bear in the invention of photo-
graphic tents, portable operating-rooms, dark
boxes. vans, and even photographic cabs and
wheel-barrows ; these have for their object
to render the collodion process, in its sim-
plicity, capable of being used in the field,
and certainly the idea of pitching one's tent
in a shady nook near a stream, in the midst

. of beautiful scenery, taking negatives, and

knowing that they are good before one leaves
the spot, is rather captivating ; but. unfortu-

" nately, there is much to dispel the illusion.

I

The great weight and bulk of the tent and
bath, bottles and chemicals. plate-box and
plates, besides the camera and stand, and the
host of dificulties and annoyances which are
inseparable from tent hfe, are such that few
amateurs care to go out with a tent a second
time. With a ** dry process,” a person may
go from home for several weeks with no
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other photographic encumbrance but his
portable eamera and stand (Fig. 1), and a
parcel of sensitive plates, take the views he
wishes, and return home to develop them at
his leisure. It is sometimes stated thata “ dry
process " can never produée pictures equal to
a * wet one;” that the negatives are hard, and
wanting in atmospheric efflect. Inanswer to
this. a prize medal was recently offered by
the Photographic Society of Scotland for the !
best landscape by any process, open to all 'l
the world; the medal was awarded to a
landscape taken by the collodio-albumen pro-
cess, which is the one now to be described.
Many processes have been invented for ;
the preparation of sensitive dry plates, and
every month sees the publication of one or
two new ones; but none of them appear to
equal this in the certainty and the beauty
of the negatives. The apparatus required.in |
addition to that for the wet collodion process,

are—
A clase batk anl dipper for aceto-nitrate
solution.
A levellinz stand (Fig 2).

S T
ST

Fis. 2—Levelling Sund witls Glass Plate on at.

Two four-ounce beaker glasses and small |
funnel (Fig. 3).

The chemicals required are—

Solution of aceto-nitrate of silver to fill |
bath.

Prepared album- 2.

Prepared collodion foe * dry process.”

RECREATIVE SCIENCE.

Pyrogallic developing solution.

Silver developing solution.

Fixing solution.

As stated in the former paper, the best
plan for an amateur, who has not much time
at his command, is to get most of his solu-
tions as nearly ready for use as possible,
and to procure them from a person who
understands the process, and therefore
knows exactly what is requisite. The for-
mulre are, however, here given for the solu-

* tions, for those who prefer to prepare their

own :—
Prepared Albumen.

White of egg 1 oz.

Water . 1oz

10 minims.
5 grains.

Liquor ammonize
Todide of potassium
Browmide of potassium 1 grain.
Tineture of iodine 1 mmm.
Beat up well together; allow to stand and
filter. It will keep good many months.

Accto-aitrate Bath Solution.

1 oz.
40 ¢rains.
25 minims.

Distilled water .
Nitrate of silver .
Glacial acetic acid

Pyrogallic Develuping Solution.

‘Water 1 oz.

Pyrogallic acid 2 grains.

Citric acid . } grain.
Filter.

Silver Developing Solution.

Water . . . . oz

Nitrate of silver 10 graina.
Filter.

Firing Solution.
Water . . . . 10o0z.
Hyposulphite of soda 5 oz.

Pour collodion on the plate, and immerso
it in the nitrate of silver bath, as in the
ordinary rollodion process ; when it is ready,
remove it to a dish of water, agitate it a
little, and then take out the plate, and wash
it well under a gentle stream of water ; allow
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it to drain for half a minute, and then pour
on some of the prepared albumen, let it flow
over, and drain off at one corner; repeat
this four times, and each time pour off at
a different corner, taking care to avoid
bubbles and dust. A good plan to adopt is
to have two thin beaker glasses of the same
size, and a small funnel fitting into one of
them (Fig. 3, ), plugged with a bit of fine

N TR g
R Bondad
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Tiu. 3 —Baaker Glasses for Albumdn.

sponge : pour the albumen from the plate into
this funnel, the sponge will filter all bubbles,
ete., and leave it clear; when all the albu.
men has been used out of m. change the
funnel to B and pour from 1 ; the albumen
may thus be used three or four times over.
When the albumen has well drained from
the plate, dry 1t at a fire or stove, the pre-
pared side towards the fire ; when cool, store
away in plate-box.

In this state the plate is not sensitive to
light, and will keep good a very long time;
it is consequently advisable, when all the

.
1
)
i
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bath, then place in a dish of water, and
afterwards wash very well under a stream of
water, and rear up to dry ; when quite dry,
put them in the dark frames and plate-box;
or, in case of travelling, the plates may be
packed together, a sheet of clean writing-
paper between each, and well wrapped up in
several folds of paper; packed in this way
they will keep good three or four weeks,
even in very hot weather.

The exposure required varies according
to the view to be taken, the amount of light,
focus of lens, etc. For a picture of a well-
lighted landscape, Rosse’s orthographic lens
with medium stop being used, about five
minutes are sufficient ; some views would re-
quire even two or three times as much, but
a trial or two will give more information than
as many volumes written on the subject.

Developmeat of the Image.~Remorve the
plate from the dark frame, and pour water so
as to wet all the surface ; then place it face
upwards on the levelling stand, and pour on
from the developing cup some of the pyro-
gallic solution ; pour this off and on once or
twice, and then allow it to remain for a few
minutes ; then pour it off. and mix with it
three or four drops of the silver developing
solution, and pour 1t on and off again several
times : the image will now appear, and keep
gaining intensity until finished. Should the
development be very slow, a little more of

_the silver selution should be added ; but as

apparatus and materials are in order, to pre-

pure several dozens of plates for future use:

from fiftcen to twenty plates may be pre-

pared in an hour, by arranging the ditferent

operations go as to lose no time between

each in waiting.
plates should be conducted in the dark room,
until the albumen has been poured on, when

The preparation of the

they may be exposed without injury to day- |

light.
To render the plates sensitive, immerae
for ubout half a minute in the aceto-nitrate

Little silver should be used as possible, as it
is apt to decompose the pyrogallic solution,
and turn it black, when 1t must be thrown
awnay, and the plate washed before fresh
solution is used. .
As in the collodion process. an under-
developed negative has the lights and shades
in too great contrast. one over-exposed has
too little ; much may be done 1n the develop-
ment to remedy this.  Pyrogallic acid de-
velops the image. nitrate of suver infensifies
it. To fix the imaye, place the plate n a
dish containing the hypo-solution ; when the
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blue film has disappeared, wash well with
water and rear up to dry, and afterwards
varnish with the French varnish.

The above process is much longer in de-
acription than in practice; it requires care
and patience, but with these and the use of
suitable chemicals, success is certain; and

when one considers how valuable is a good

negative, on acoount of its power to produce

an unlimited number of prints, superior to

any drawings in beauty and accuracy, the

time taken in its production is marvellously

short. JoserH SIDEBOTHAM.
Manchester.

THE THERMOMETER AND TEMPERATURE.

Tax thermometer is an instrument which ;| actual range of temperature can be accu-

shows us the variations of temperature. From

it we are made aware of the fact, that bodies |

expand or increase their bulk on being heated,
and contract or become smaller on being
cooled. Each body is acted upon in a dif-
ferent degree; the expansion being small in
solid bodies, greater in liquids, and consider-
able in aeriform fluids.

There is some degree of uncertainty re-
garding the invention of the thermometer,
which took place at the beginning of the 17th
century, being attributed to Dr. Drebbel, of
Alkmaer, according to some, and to Professor
Santonio. of Padua. according to others. The
first instrument was imperfect, being acted
upon by atmospheric pressure. However

improvements have gradually been made °

from time to time by Boyle, Newton, Amon-
tons, Reaumur, Fahrenheit, De Lisle, Celsius,
Sixe, Breguet, Rutherford, Phillips, Negretti

and Zambra, and otliers, until the nstrument -

has become a very perfect onc; Amontons

substituting spirits, Fahrenheit mercury, and .

Breguet taking advantage of the unequal
expansion of different metals. )

Until the invention of self-registering '
thermometers, the temperature could only .
be ascertained at the moment of observation.

Now the case is very different, we have

rately recorded.

The thermometer in its present perfect
state is a very small tube, terminating in a
bulb or reservoir, and filled either with alco-
hol or mercury. It is essential that the spi-
rit shall be free from atmospheric air; and
to accomplish this it is boiled in the thermo-
meter until the air becomes expelled, and
then the tube is hermetically scaled. It is
fortunate that two fixed points can be found
by which the instrument-makers may con-
struct thermometers alike.  Under the same
atmospheric pressure all instruments, when
plurged in pounded ice or melting snow. will
indicate the same point, viz., 4+ 32° F,, or
when exposed to the vapour of boiling water,
another fixed point, viz., + 212° F.  Of course
if the workshops be not situated at the sea
level, an allowance must be made for the dif-
ference of pressure; it is also cssential to
make a further allowance for the height of

. the barometer at the time of coustructing

the thermometer. The bore of the tube
should be even, the zero points accurately
determined, and the graduations performed
with exactitude. In ordinary thermometers
these several conditions are not properly ful-
filled ; therefore, unless instruments are pur-

" chased from a well-known optician, and at a

various contrivances by which the greatest -

heat and cold may oe marked, so that the

more than ordinary price, the observer must
be content to possess an instrument which
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will only approximate to the truth, for it is
not unusual to see two ordinary thermo-
moters showing a temperature of say from
2° to 6° or 8° difference. Assuming that the
instruments used are correct, the observer
will require :—

1. A maximum thermometer for deter-
mining the greatest heat of the air.

. 2. A minimum thermometer for deter-
mining the greatest cold of the air.

3. A maximum thermometer for solar
radiation,

4. A minimum thermometer for terres-
trial radiation.

5. A dry and wet bulb thermometer for
hygrometrical purposes.

6. A maximum wet bulb thermometer for
determining the maximum temperature of
evaporation.

7. A minimum wet bulb thermometer for
determining the minimum temperature of
evaporation.

With the exception of Nos. 3 and 4.
which require placing on the grass, these in-

straments should be placed on a proper |

stand, with their bulbs four fect from the
ground. (Sce Figs. 10 and 11.)

The Council of the British Meteorological
Society have adopted the thermometers of
Messrs. Negretti and Zambra, of Hation
Garden, a firm who have paid especial atten-
tion to meteorological instruments, and who
have invented several valuable improvements
in thermometers, to be hereafter enumerated.

Of the maximum thermometer, there are
two constructions now adopted, viz., Ruther-
ford's, which till lately was in general use: it
has a steel index introduced into the tube,
above the mercury, which is pushed forward
by the expansion of the mereurial column,
being left at the point of maximum heat.
Owing, however, to the tendency of the stecl
index to become fixed in the tube, either by
plunging into the mercury, or, by its oxida-
tion, allowing the mercury to pass it, this
instrument is liable to frequent derange-

1

ment. The other constraction, known as
Negretti and Zambra's Patent Mazimum
Thermometer, is an instrument which, except
by actual breakage, is not liable to get out
of working order. This thermometer (Figs.
1 and 9), whilst the tube is straight, has a

Fio. 1,=Negretti and Zambrae's Patent Maximum
Thermometer.

small piece of glass passed into it which
nearly fills the bore; this glass is pushed
down to near the bulb of the thermometer
and the tube bent at this part, as shown at
4, Fig. 6. On the temperature rising, the
mercury is forced past the obstruction, yet
on a decrease of heat 1t cannot repass, the
contraction taking place below the bend.
The end of the mercurial column i3 thus the
point of maximum heat. In practice the in-
strument is hung horizontally ; and after a
reading has been made, it is reset by raising
the end furthest from the bulb, and giving a
gentle rap or shake.

A third form of a self-registering maxi-

mum thermometer, invented by Professor

Phullips. is better in its action than Ruther-
ford’s. In it the mercurial column is sepa-
rated by the introduction of a small portion
of air: on rising. the whole column is pushed
forwards, but on falling azain that portion
above the air is left in the tube. YWhen in
perfect working order, it is a very nice in-
strument, but unfortunately it is liable to
become deranged.

Thermometers for showing the greatest
degree of cold are (with the exeeption of the
recent invention of Messrs. Negretti and
Zambra) filled with alcohol, havinz a glass in-
dex floating in the liquid ; as the temperature
cools thewindex is carried down with the fluid,
but on a change taking place the alcohol
alone ascends, leaving the index to mark the
point of minimum cold; having read off,
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the instrument (and il must be borne in
mind that it is the top of the pin that is to
be read) is resct by simply raising the bulb
until the index glides to the end of the spirit
furthest from the bulb. There is an objec-
tion to alcohol, as the expansion is not equal
with equal increments of heat. The expan-
sion of mercury being more even than that
of any other fluid which can be made appli-
cable for thermometers, meteorologists have

F1a. 2.—Negrett: and Zambra's Patent Minimum l

long been anxious for a mercurial minimum !
thermometer, and this has now been con-
structed by Messrs. Negretti and Zambra.
The instrument is placed vertically, and has
a needle with an abrupt point resting on the
mercurial column. As the mereury in the
evlinder contracts from the effect of cold.
that in the tube descends, and the index by
its own gravity follows it; on the contrary.
as the mercury expands and rises in the
tube, it passes the index on one side, and in
rising exerts a lateral pressure on the needle.
and jams it to one side of the tube, where it
remains firmly fixed, leaving the upper point
of the needle indicating the minimum tem- !
perature. In this thermometer the reading
is always from the upper point of the needle,
and not from the mercury itself. To extri-
cate the needle from the mercury a magnet
is used, when, if only embedded a few de- |
grees, it can be withdrawn without altering

the position of the instrument. Should the |

maguet, however, not be sufficient, the ther-

mometer is then turned on its support from

the upright position, slightly elevating the '
bulb (Fig. 4). The mercury and index will ]

then flow into the small reservoir. If the
index does not leave the tube with the mer-
cary, assist it with the magnet. Whilst
holding the .udex with the magnet in the

RECREATIVE SCIENCE.

reservoir, again bring the thermometer to
the upright position, when the mercury
will immediately fall back into the tube,

Fru. 8,

—_—i

Fic 5 Fia. 4.
Mercurnal Minimum Thermometer.

leaving the index attached to the magnet
woage 9), with which it is to be guided
down to the mercury ready for another ob-
servation. The magnet must not be with-
drawn until the index touches the mercury,
for if released too soon it might plunge too
deeply, and give a false indication. The in-
strument is free from air, and therefore an
improvement on the Rutherford construc-
tion.

The “sgolar radiation thermometer” (Fig.
6) and the * terrestrial radiation thermo-

F16. 6.—Solar Radiation Thermometer.

" meter” (Fig.7) are made entirely of glass.

having a picce of enamel at the back; in
order that they may be more easily read off,

Fis. 7.—Terrestrial Radiation Thermometer.

they are both suspended on forks of wood
amongst short grass. Self-registering alcohol
thermometers should Liave their bulbs slightly
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depressed, in order that the indices shall be
assisted by gravitation.

Recently another instrument has been
invented by the same eminent firm, and
called the “Vacuum Solar Radiation Ther-
mometer” (Fig. 8), a blackened bulb maxi-
mum thermometer, being inclosed in a glass

Fia. R.—Vacuum Solar Radiation Thermometer.

tube and globe, from which the air is ex-
hausted. The instrument works well, and
therefore we have now a solar radiation ther-
mometer, the readings of which are com-
parable with each other.

Dry and wet bulb thermometers (or the
the psychrometer, Figz. 9) consist of two ther-
mometcrs as nearly identical as possible,
the bulb of one being covered with thin
muslin, rourd the
neck of which is
twisted a conduct-
ing thread of lamp-
wick or darning-
cotton, passing into
u small vessel of
water, which is pla-
ced as far as pox-
sible away from the
one with a dry bulb;
indeed, it is safe to
have a card or thin
picce of metal be-
tween the bulbs of
the two thermo-
meters, for fear of
the dry bulb read-
ing a little too low,
from the influence
of the water. The
maximum and the minimum wet bulb is
simply adopting self-registering thermome-

s TR e

F10.9.—The Psychrometer,
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ters, the latter instrument, owing to the dif-
ference of the readings at night being small,
may be dispensed with; but the maximum
wet bulb is a valuable addition to meteoro-
logical instruments, because usually the
greatest differences between the dry and wet
bulb occur at the points of maximum heat,
and without it these results would be lost.
It is absolutely requisite that every ob-
server’s thermometers shall be placed under
similar circumstances.

There are two forms of thermometer
stands, the one constructed by Mr. Glaisher,
and known as ‘“ Glaisher’s Thermometer
Stand " (Fig. 10), and the other invented by
the late Mr. lenry Lawson, and called
“Lawson's Meteorological Thermometer
Stand "’ (Figs. 11 and 12). There is one
advantage in the latier over that of Mr.

e ® T
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Y16 l0.—Glaisher s Theamow: ter Stand.

Glaisher's, its north side always facing the

north, whilst the instruments «n the south

face will have the meridian sun; whereas

Glaisher’s stand requires moving from time
E
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to time. 'Without the use of a stand, records
cannot be comparable with each other. In
ordinary use thermometers are hung facing
the north, south, north-east, north-west, ete. ;
some two, three, five, ten, or twenty feet
above the ground ; some embowered, others
gheltered by high walls; some touching a
wall, others distant from it ; some in situa-
tions cool as a cellar, and others exposed to
the sun’s rays at a certain hour or hours of
the day. It is obrious that records made in
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Fic. 11.—Lawsor’s Thamomet r Stand.

such situations, under such circumstances,
simply give us erroneous statemente, and as
a thermometer stand is not costly, every ob-
server shounld possess one.

The following is a description of Mr.
Laweon's stand :—Fig. 11 is a frame, which
has been found to answer the intended pur-
pose well. It is composed of white deal
boards, and be formed or constructed
by any carpr ater. It consists of an oblong

trunk, T, twelve inches by eight inches, out:
side measure ; to the opposite sides of whisk
trunk are nailed boards, b 3, at the distance of
three-quartersof aninch, and projectingabou
six inches from the trunk towards the north
Outside of these are nailed other thin boards
¢ ¢, full half an inch distant, and projecting
about four inches beyond the last-mentionec
boards, also towards the north. These side
(or shades) being multiple, prevent the sun
from heating the interior of the stand where
the thermometers are placed. The top, o:
pent-board, », is made double, and the
boards are placed fully three-quarters o
an inch distant from each other, and com¢
so forward as to overhang, by a full inch
the night index thermometer, placed imme
diately beneath, for the purpose of prevent
ing rain or dew from falling perpendicularl;
upon the bulb of the thermometer. The legs
L 1, of the stand are merely the continua
tion of the sides of the trunk. The board o
feet, ¥ ¥, are loaded or fixed to the ground
to sustain the force of the wind. The in
terior, T, is blackened to prevent stronm;
reflections of light.

Fig.12is a ground-plan, abird's-eye viewo

e 2" 2

Fia. 12,

the machine. The sides (and wood-work ge
nerally) are of three-quarter-inch white des!
The distance or space between the sides of th
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teunk, ? (Fig, 11), and the boerd, or inner ' (viz., three-quarters of an inch, and half ag
vide, i ¢ (Fig, 18), is threc-quarters of an inch), by numerous wooden studs, shawn
inch; and the distance from that board to in Fig. 1, about three-quarters of an inch
the outer sida, o # (Fig. 12), is full half an diameter; and the nails or screws

inch. The narrow boards, ss (Fig. 12), are through the sides and studs, fixing the whole
to be nailed, with studs intervening, to the firmly together. The whole is to be painted
middle board or side, ¢s; and are for the white, except the face of the trunk, T, which
purpose of preventing the sun from shining may be black, to prevent strong reflections

between the trunk and tho sides, o# and 7 5, of light. E.J. Lowe.
when near the meridian. The sides are fixed, Highfield House Observatory.
one upon the other, at the required distance | (To be continued.)

CONSTRUCTION AND USES OF A DISSECTING MICROSCOPE.

In years gone by, 1 had but a very faint mineral and organic combined, first by plants,
glimmering of the path to be troddem, and to form materials fitted for the support of
the best means of attaining that knowledge animal life. With such my microscope was a
which I was thirsting after as a microscopist. parallel, and hence my inability to see what"
Since then a light has dawned upon me, which  others had secn. Perhaps you have found it
has led me to look rather to my own la- | the same, and have risen from your labours
bour than to a reliance upsn the labours of | dissatisfied, feeling that you had wasted your
others, convineed that while I might purchase | money and time with little hope even of
objects, I could nnt purchase knowledge, | future profit, wondering the while how others
Thenceforth I determined to carn my wis- | had succeeded in seeing those beauties, whose
dom by perssverance and individual research. | descriptions had enchanted youn,and made you
The labours of Swammerdam, Leeuwenhoek, | impatient to see the like. Such have been
Lyonnet, and Strauss Durkheim, which, in ; my feelings, and sympathizing with the young
the early days of microscopic science, liad | microscopist in his difficulties, I have taken
effected so much with such imperfect instru- | upon me the pleasing task of pioneer, with
ments, gave me reason tohope that I, too, | the hope that I may assist him in unravelling
might do what they had done, with the | the tangled skein which now perplexes him.
better means at my command ; but I found . To effvct this, I must introduce to your
my task a hard one, my case apparently ' notice the Dissecting Microscope, which shall
hopeless, inasmuch as my brazen cylops, with  play the part of a jackall in providing food
its bright magnifying power, was powerless | for your brazen lion, and yield you, its owner,
to reveal to my eyes what they had scen; | a rich banquet of delight and profit, if you
in short, it was incapable of penctrating the will patiently follow my directions, and enter
secrets which lie hidden in the structurcs upon the path that I shall strive to trace cut
submitted to its serutiny. In my ignorance for you. There are but fow difficulties to be
I understood not the organization of cells and i encountered, and these of little note. A few
tissues, nor that great law of Nature which ‘ failures must not daunt your enthusiasm,
teaches us that the higher in the scale of life | but with Ercelsior for your motto, you must
the more need for elaborately-prepared food, | be ever looking forward to the pleasure that
transformed from the rude elements, tho | will surely flow from an intimate aoquaint-
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ance with the minute works of the great
Master Builder.

The construction of the Dissecting Mi-
croscope, ualike the compound achromatic,
is simple, and easily made by any one of ordi-

nary mechanical ability, at the cost of a few
shillings. Judiciously used, it will enable
you to repeat the labours of those illustrious
men whose names are imtimately associated
with microscopic anawmy. And it will open

RECREATIVE SCIENCE.

up a means of enjoying the book of Nature,
that otherwise must have been a sealed
volume.

Figure I. represents the instrament com-
plete, and arranged in working order. Its

stand is of wood, forming, when closed, a
box of six inches square, and of the same
height, made of mahogany three-eighths of
an inch thick. Two sides are hinged, the
nearer one 8o that it can be slipped off'; this
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has spaces cut in it to receive the mirror,
lens-holder, and lenses. The instrument can
thus be used with transmitted light for trans-
parent objects. In the centre of the lower
gide is fixed a pin of wood, F, threc-eighths
of an inch in diameter, and half an inch
long, to carry a mirror (Fig. VII.), which may
be mounted in the usual manner, with a
tubular stem to slip over the plug; this will
enable it to be turned in any direction.
The upper part,” or stage, has an opening
in the centre two inches in diameter. This
space may be closed with a piece fitted
from the inside, and a flush handle, as
seen in Fig. IT., and in the section, Fig. V. It
is held in its place by two brass tongues, a «.
These are received into two slits, and lock by
a slight rotation of the handle.

Fig. I, A and z, shows the hollow pil-
lar, half an inch in diameter and five inches
long, having a piece of sheet brass soldered to
it at three-eighths of an inch from the end.
In this oblong piece may be drilled two or
more holes, through which to screw it to
the under surface of the stage, in which must
be bored a hole to allow the brass tube to
come through it flush with the upper surface.
Into this hollow tube may be fitted arod (Fiz.
1., B), which must be made to work easily,
without giving it too much play, and on this,
from end to end, must be cut two V grooves,
as shown in Fig. IIL,, B ; these will answer the
purpose of a rack, and are more easily made.
In licu of & pinion, with leaves, a piece of
stecl may be turned up, with two ridges
corresponding to the two grooves, and made
to work therein in the usual way. One end
of the pinion must be filed square, to receive
a milled head (Fig. III., £) for adjusting the
height of the arm carrying the lenses. This
arm (Fig. I, ¢) is to be attached to the
grooved rod at the upper end by a large flat-
headed screw, b, which, passing through a
slit cut in its length, will permit every adjust-
ment to be made which in practice will be
found necessary. It has a circle at onc end,

into which the lenses are dropped ; $his will
be found preferable to screwing in, as it
admits of them being readily changed.

It now remains for us only to add the
lenses (Fig. IV.), which may be procured of
any optician for a shilling each. Their focal
lengths should be two inches, one inch, and
half an inch, fitted so that they may be used
singly or in combination.

‘We must not omit the means for insuring
a good light, without which little can be done.
First, then, we must have a condenser, a
plano-convex lens of four-inch focus, fitted a3
in Fig. I.,a. This, attached to the upper part
of the stage in front by a pin, will serve our
purpose most admirably, and will throw a
reflection upon the subject on which we may
be working, if placed with its flat surface
towards thelamp. As a source of light there
can be nothing better than the small paraffine
lamp, which may be purchased for some two
or three shillings.

‘We must now address our few remaining
remarks {o the accesaories, which are indis-
pensable, and which, with few exceptions,
can be manufactured at home. Of those
that must be purchased, we will write, first,
a pair of fine scissors, with long bows and
sharp points, three scalpels, of the pattern
figured, and a pair of fine-curved forceps;
these must all have the most careful usage,
and must be well wiped with wash-leather
after use, to prevent rusting. Of those that
remain, we may be our own makers.

I know of no more useful tools for our
purpose than those which can be fashioned
from needles, of which you should have
scveral pairs, both straight and curved, fitted
into handles; the latter may be made by
warming a needle, and bending it to the
required shape, and then rehardening and
tempering it. A small glass syringe, and a
few pieces of fine glass-tubing, will be of
great service in washing specimens, or, what
is still better, a washing-bottle (Fig. VI.),by
which you can project a stream of water on
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your objeot through the tube, by blowing
through the elastio tube, A.

Lastly, a glass trough, three inches square
and one inch deep. To construct this, proceed
as follows:—Take four microscopic glass-
slides, and heating a piece of marine glue in
a gas-flame, cover the ground edges with it.
“When all have been so prepared, slightly
warm the glue, and stick the four sides to-
gether in the position you desire them even-
taally to occupy. Proceed in the same way
to put a layer of glue on the square piece

require to have the inner surfuce of its base
coated with a layer of wax and rosin in equal
perts, melied together and poured in just
warm. This will admit objects being pinned
out upon it for dissection, and will keep them
below the surface of the water, with which
they must be covered before we commence
our researches.

With these at your command, my reader,
you are in a position to make your first ven.
ture in the wide sea of science. And as you
traverse its wondrous surfuce, you will be

intended to form the bottom, having it cut a
little larger than is necessary to cover the
edges of the four sides. This done, arrange
your squarc frame on the base, and put the
whole for a few minutes into a warm oven on
d"piece of wood; let it remain just long
enough to make the cement flow equally,
when it is ready for removal, and, if gradually
cooled, will be found perfect, and, if neatly
made, will do no discredit to its maker. After
cleaning off the superfluous cement, it will

charmed with the islets that stud its bosom
like gems in an emerald setting. Fresh
wonders will unfold themselves to your eyes ;
you will learn lessons of life, and gain a know-
ledge of structure and creation that hitherto
you have been in ignorance of, and you will
see how vast are the resources of Nature in
meeting the various wants of her progeny
in the varied situations which they are des-
tined to inhabit.

1lull. Tacuas RowNEy.

HYDRA TUBA.
A BTUDY FOR THE AQUARIUM.

Every seaside visitor, wi has paid any
attention to marine zoology)\ has no doubt
¢ither seen or heard of that rengarkable phe-
nomenon, the phosphorescence Xf the sea.

It is attributed to various causes, but there
is now very little question that it is generally
produced by swarms of certain tenants of the
ocean, and, among these, the greatest contribu-



RECREATIVE SCIENCE.

- &b

tors to the luminous display are those mar-
vellous productions of Nature, the Meduse,
better known by the less euphonius name sea-
blubbers. 'We propose selecting one of these,
the Medusa minutissima of Baster, and the
Medusa bifida of Dalyell, and endeavouring
to describe the strange forms which it suc-
cessively assumes, and the remarkable pro-
perties with which it is endowed, before
arriving at its perfect state.

The name Hydra tuba is applied to several
distinct animals very closely resembling each
other; so closely that it is difficult to classify
them. Each of these may be characterized,
partly, by minute differences in shape and
mode of change, and partly the species of
Medusa into which it is transformed. But
a8 very few Meduse have been traced from
their original hydraform state, the difficulty
of classifying these Hydre still exists, and
the group of specifically distinct animals is still
designated by the one name, Hydra tuba. For
the sake of convenience, however, we shall
in the present paper apply the term, not to
the group, but to the early or hydra form of
Medusa bifida. Hydra simply implies the
reproductive power when artificially divided,
and under the term is included many species,
if not genera. The Hydre proper are found
only in fresh-water, though the name, for
want of a better, has been generally applied
likewise to H. ¢uba, an inhabitant of the sea,
8o that, notwithstanding the similarity of
name, form, and habits that exists between
H. tuba and the genus Hydra, H. tuba is to

be considered not a Hy-
- \
o

(sea-nettle or medusa).
The H. tuba, or trum-
pet polype, generally oc-
curs in large colonies,
suspended from the sides
of rocks in deep water,
by a base or foot (@, Fig.
Fra. L. 1). The body (5, Fig. 1)
of a healthy specimen, in full expansion,

dra, but an Acalepha
]

is more or less trumpet-shaped; but it
sometimes assumes the shape of a hand-
bell (Fig. 2), and sometimes that of a cone,
and is composed of a fleshy,
granular substance, which,
under the microscope, is seen
to be cellular. To this body
the tentacles are attached
(e, Fig. 1), their number /’ |
varying from four to thirty-
two, according to the age and
size of the specimen. They are beset with
cilia, and are situated round the circumfe-
rence of the dise, the centre of which is occu-
pied by the mouth raised on a somewhat
conical-shaped protuberance (d, Fig. 1).
Suspended by the foot, and with tentacles
elongated to such a degree as to have a
tenuity equal to that of a gossamer spider’s
thread, the Hydra has all the appearance of
an inanimate object, for the closest inspec-
tion can detect few other signs of life
beyond the sudden contraction or gradual
elongation of a tentacle. Although so inac-
tive, it is on the eager watch for prey; and
it is far from being the harmless and feeble
creature it appears; for, should a cyclops (a
small crustacean r)elonging to the class Ento-
mostraca) knock against those filmy tentacles,
it is seized with a convulsive and energetic
cluteh, and if the Hydra obtains a fair hold,
which it sometimes fails to do, the struggles
of the victim are uselcss ; the tentacles lift it
up to the mouth, and through that aperture
it is introduced into the stomach, shell and
all. The stomach, if such it can be called,
is to all appearance little more than a sac or
cavity occupying the whole of the internal
portion of the animal, stretching to the very
base, where the food can be seen through
the semi-transparent skin, when the Eydra
gorges itself to repletion. However simple
this stomach may appear, it is capable of
digesting or assimilating & wider range of
substances than the stomachs of animals
higher in the scale of creation. To suit such

Fia. 2.
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s stomach the voracity of tho Hydra is ex-
treme, but at the same time it is capable of
pustaining an abstinence from food for a con-
siderable period, the effects of which is seen
in the slight meagreness and fading of colour
which accompany it. After feeding, the
Hydra presents quite a different appearance
to that above described. The tentacles con-
tract and become almost invisible; the body
alone is seen, looking like a drop of some
viscous fluid just about to fall; but this ap-
pearance is very unusual; gene-
rally it is more like that shown
in Fig. 3. So protean is it in its
form at different periods, that
naturalists have been mistaken as
1o its identity, and have given it
various names, a8 H. gelatinosa, H. strobila,
and H. tuba.

Full-sized specimens average rather more
than two inches in length, measuring from
the base to the tip of the tentacles; the body
being about five lines, and the tentacles about
twenty. The colour is white, in the older
specimens occasionally acquiring a yellow
tinge; but this, as also the rate of growth,
appears to vary according to the quantity and
perhaps quality of food.

Like the fresh-water Hydre, H.tuba can
be cut up into pieces with no material injury.
Dalyell cut H. tuba into three or four pieces,
and Trembley has cut ZI. viridis into forty.
Each piece continued to live, and soon
assumed the form and faculties of a perfect
Ilydra, which was itself capable of being
maultiplied by the same artificial meana. But
the natural mode of reproduction is by gem-
mation.  First of all, a slight protube-
rance rises on the side, which, in a few days,
assumes the shape of ayoung II. tuba. There
it is affixed, procuring its own food, and cn-
joying an apparently independent cxistence,
until it is thrown off by a process of exfolia-
tion, to obtain its living elsewhere. Fre-
quently three or four may be seen sprouting
from the side of & full-sized specimen, and

Fia. 3.

RECREATIVE SCIENCE.

these again may lave other young ones
sprouting from their sides, presenting a most
singular phenomenon. Indeed, its power of
propagating is altogether a curiosity, con-
sidering that H. tuba is an animal in an im-
perfect form. The Hydra produces young
of its own form all the year round, but at a
certain period of the year, from about Christ-
mas to May, some of the full-grown ones cease
to propagate thus. Their bodies lengthen,
become wrinkled, and then annulated (Fig.
p, 4). The tentacles suddenly

~  disappear from their usual
place, the rings gradually
separate from each other,
their edges display eight
notched  processes, the
il notches grow decper as de-

- . velopment proceeds, until
r’{’,‘,ﬁ']ﬁ?&’ﬁiﬂg eventually the rings look
appearance. «, like 8o many saucers of an
lowermost ring.  ¢;oht-rayed star shape piled
onc upon the other. The lowermost ring
(a, Fig. 4) is the largest and most fully
devcloped. Tentacles again appear between
the first and second rings (c, Fig. 4), soon
aftor which an oscillatory movement may
be observed in the lowermost ring, by
which movement the captive detaches
itself from the others, and issues forth
a free being, a thing of life, transparency,
and beauty ; a merry butterfly of the ocean—
in short, a Afedusa. In the same way each
ring is launched forth as a Afedusa, each to
cnjoy a scparate existence, and each to re-
produce its kind, The modes of reproduc-
tion are four, but the most common is by
means of eggs. These eggs go through a
few changes, first assuming the shape of a
minute ball covered with cilia ; then fixing, it
clongates, and looks something like a Rotifer;
in time throwing out arms, it gradually arrives
at what may be called the mature state of H.
tuba ; the state which we started with. As
the rings are thrown off as Meduse, the upper-
most ring (b, Fig. 4) gradually lengthens into
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a full-sized Hydra, but it sometimes happens
that it does not increase in size, and after all
the Meduse have deserted it, their number
averaging about ten, it remains stuck to the
rock, without tentacles, and apparently inert ;
after some time, however, it sends out a lobe
here and a lobe there, and eventually be-
comes transformed into one or more Hydre.
Each of these Hydre will probably throw off
Meduse in the early part of spring, three or
four years after.

To those of our readers who wish to verify
these observations, or notice minuter details
for themseclves, the following remarks may
be useful. {The H. tuba is hardy, and may
be kept for a considerable time in an aqua-
rium. Dalyell kept one for six years; and
Dr. T. S. Wright exhibited before the Royal
Physical Society, Edinburgh, in March, 1858,
a specimen which he had kept for four years,
and which was then changing into the Medusa
state. At that meceting he stated that Sars
had kept a Medusa, produced from a Hydra
kept in confinement for four months, when
it proved to be M. aurita. Dalyell never suc-
ceeded in keeping them longer than sixty
days, during which period they underwent no
change. The Hydra is carnivorous, and may
be fed with almost any kind of meat, but it
is far more preferable to keep a stock of En-
tomostracous, or other small marine creatures,
confined in the same vessel with the Hydre,
the meat only being resorted to when these
arc scarce. Lean alone should be given, as
tho fat, partially dissolving, rises to the top,
forming a greasy coating there, and is very
apt to taint the water. The pendent position
should be allowed it, as this is clearly the
natural one. Specimens may be obtained in
several ways. To Londoners the most con-
venient and ready way is to buy them at
Lloyd's. of Portland Road, where they may
be had at about sixpence a dozen. By visit-
ors to marine watering-places they may be
sought for at the seaside,”where a fow may
sometimes be found by searching pools among

rocks, near low-water mark. On some parts
of the coast the dredge will bring up a large
number from deep water, on others but few
or none; or, lastly, by obtaining the Meduse
themselves, which will generally deposit their
eggs, if kept for a fow days in an aquarium
or other vessel in which weed is growing;
but it is somewhat difficult to keep the Hydre
thus procured. The Meduse in general may
be caught with a net on calm evenings during
the warmer months of the yecar, but Medusa
bifida is only to be found in February,
March, and April.

There is yet much to be discovered re-
specting these curious beings. There is no
doubt that M. bifida is merely a transitional
form, but we have seen no detailed account
of its development to maturity. We have
repeatedly scen it stated that it does undergo
development, and becomes a AMedusa ; but
what those developments are, or what Medusa
it becomes, has not been stated. Sars has
traced a Medusa, produced from Hydra tuba,
to the form of Medusa aurita, but we have
not scen his account of it. Others, again,
say H. tuba is transformed into a Cyanca ;
which is very probable, as we may get Hydre
from Cyaneca. The solving of these doubts
will form subjects of interest for the attention
of careful observers. A. Ramsay.

PRESERVATION OF BIRDS' EGGS.
Mz. A. D. BaRTLETT recently communicated
to the Zoological Society the following
method of preserving the eggs of rare birds
during avoyage, or until an opportunity pre-
sented itself for getting them hatched :—
Obtain animal gut of sufficient size to re-
ceive the eggs. Free the gut of fat, and
cleanse it with powdered chalk. Pass the
eggs into the gut, and tie it close to the shell
at each end, and hang in a dry cool place.
When quite dry, they may be packed in a
box with any dry grain or seeds ; the box to
be turned bottom upwards occasio nally.
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TANKS FOB MARINE AQUARIA.

How in the season when the deep green of
summer begins to wane, and the faintest tinge
of autumnal orange appears like a blotch
of lost sunshine on the landscape, do our
thoughts revert to the vast, and unchange-
able, and mysterious sea—

“ The glorious mirror, where the Almighty’s form
Glasses itself in tempests.”

Unchangeable it is, though relatively ever
changing ; unchanging in its character, its
office, and its plenitude of life, yet changing
tousin its many moods of storm and calm, the
glittering of its white foam in the sunshine,
and the roar of its stormy waters in the awful
darkness. We have never seen enough of
the sea, for it never tires, though we visit the
same bay, or the same creek, or the same
breadth of snow-white beach, day after day ;
for the water has a life of its own, and its
successive phases of playfulness, rolling
grandeur, gentleness, and power, chain the
mind to it; and while intellect strives to
master some of the problems its phenomena
suggest, the imagination and the fancy find
therein inexhaustible poetry, indescribable
beauty, and all the elements of fear, and joy,
and wonder, and repose. Besides its own
individual life, which compels us to invest it
with some of the attributes of a creature
gifted with purpose and volition, and capable
of both love and hate to man, it holds another
life within it, which the mind reaches after,
which- the hand reaches after, and, like
another and a new creation, demands that
man should stand in the midst and name the
creatures, The fresh sea breeze—the calm
expanse of blue, shading into mists flaked
with distant sails on the horizon—the tower-
ing moorland and the grandeur of the oliffs,
that show the scars of denturies of storm and
battles~the music of the breakers, following
in quick succession along the yellow strand,
maintaining there & ~onstant line of whiten-

ing foam—the vastness of the expanse, and
the nothingness of man in the presence of it ;
—these do not suffice us as we stand upon
the shore, yearning for knowledge after the
creation that is hidden in the depths, Thero
is one comfort: the conquest of the earth,
given to man as'a high and blessed privilege,
extends to the sea also; it is to him a store-
house of wealth, to be sought in danger ; and
a storehouse of wisdom, to be explored in
reverence ; every one of its strange people
offering a fresh lesson of the infinite good-
ness and infinite power of the Source of all
things.

It is in this search that we betake our-
selves to the aquarium, and find it of price-
less value, because it places before us for
daily observation, in the quiet retirement of
our homes, things born and nurtured in the
depth of great waters, and enables wus, in
places far away, still to believe that the sea
is near us in the tiny imitation of it we have
set up for our amusement. The marine
aquarium ranks as much higher than the
river aquarium as the sea itself transcends in
glory the smallest of the hillside rivulets
that hurries towards it as its final home.
The range of subjects it embraces is a hun-
dred-fold more extensive and wonderful than
the river tank can ever be, and it provides
occasion for the study of creatures that lio
out of our ordinary path of observation, and
which charm us by their novelty and beauty
no less than by their structure and habits
and several phases in the order of created
life. Therefore the setting up and managing
of amarine tank is a higher task than that of
furnishing one with fluviatile subjects, and,
like all other such enterprises, it is less easily
accomplished, and calls for a larger exercise
of judgment, and a more complete knowledge
of first principles.

Happily for science, as well as for recrea-
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tion, which of necesesity is its proper attend-
ant, the aquarium has come to have a definite
meaning, and such a degree of certainty has
been attained in its construction and manage-
ment, that we need no longer speak of it as
one of the hazardous enterprises of the en-
thusiastic student. Observation and experi-
ment have in a few years settled most of
those points about which there was at first so
frequent a controversy, and the conditions of
success may be stated in such a way as to
insure to every beginner a safe and certain
progress from the first.

An aquarium must be comstructed in
accordance with the use to which it is to be
put, and therein are more matters for minute
gonsideration than have been hitherto ima-
gined. We now know, with a considerable
degree of certainty, how the several tribes
of animals and plants, that come before
us for consideration, comport themselves
in the confined space we would have them
thrive in; and we know also, as the result
of many sacrifices and disappointments, what
degrees of light and heat affect the collection
for better or worse, and, in fact, the risks
attending the management of tanks has
been reduced until we scarcely recognize
their existence, but proceed in strict accord-
ance with first principles, and accomplish
the wished-for result, without feeling that
any, even the least accident, is a necessity of
the undertaking.

In the papers which have already ap-
peared on fresh-water aquaria, I have not
laid any great stress on the necessity of
having tanks of a peculiar construction. In
this higher department of the science the
case is very different. Marine creatures are
not so easily kept as river fishes, and the
dimensions and forms of tanks are matters
of the very first importance. For instance,
we may have river tanks of any depth with-
out fear of losses, because the supply of
oxygen can bo obtained more readily and
more abundantly; and the tanks will bear

more light than would be eafe for marine
vessels. Besides this, the inhabitants of
river tanks are possessed of higher powers
of locomotion, and can travel where they
please within the limits of the vessel; but
an Actinia, or star-fish, will be likely to
travel to the bottom, and die there, for want
of the life-sustaining element. Therefore it
is important that whatever are the dimen-
sions or forms of marine tanks, they must
be shallow, and the object sought in deter-
mining their forms and sizes should be to
expose as large a surface as possible to the
atmosphere, consistent, of course, with the
cubical contents of the tank. If they were
made so shallow as to afford only just suffi-
cient depth for the creatures to be quite
immersed, it would be far safer than to pro-
ceed in the other direction, of giving more
depth than needful. Take account of what-
ever aquarium failures you can remember
amongst your friends, and you will invariably
find that the vessels which caused the most
trouble and gave the largest per oentage of
losses, were over a feot deep, and if we adopt
for marine stock the rectangular vessels that
were made in plenty when the aquarium
first became popular vessels that were gene-
rally constructed with four sides of glass
and & depth equal to half or more of their
length—we shall consigh to a tomb every
item of marine stock committed to i6. In-
stead of prescrvatories such tanks are se-
pulchres ; river fishes may need no belter,
but marine zoophytes soon perish in them.
On this subject of the form of vessels,
every aquarian must take a lesson from what
has been accomplished by Mr. W. A. Lloyd,
of Portland Road, Regent’s Park. To him
we are indebted for the invention of proper
tanks, and the introduction of successive
improvements in the method of management,
which have given so great a degree of oer-
tainty to the practice. The thousands of
animals kept by Mr. Lloyd in a perfect state
of health and vigour, for sale, are in a series
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of shallow vessels of slate, through which
there is a constant flow of water ; the propor-
tion of surface exposed is perhaps not less
than one-sixteenth of the whole bulk of water
in them, and thus there is a constant absorp-
tion of atmospheric air, and vegetation is
not required at all. In the drawing-room
aquaria, fitted up by the same persevering
naturalist, the exposure of a large surface
to the atmosphere is always aimed at as a
first necessity, other aids coming in to still
further insure a due aeration of the watecr.
There is no occasion for a run through the
tank, because the most complete aeration
can be accomplished without it; but the
imitation of a tidal flow is not only possible,
but easy, and where it is adopted the num-
ber of specimens may be largely increased.
To smooth the way for beginners Mr.
Lloyd has adopted a cheap form of shallow
tank, which is here figured, in order that
any readers, who are skilful in the coustruec-
tion of such things, may have before them a
good model. They are made with bottom
and three sides of slatp, and the front of
glass. Though they vary in proportions
they may be generally described as eighteen

Rectangular Rock-pool Tank.

inches square and four inches deep. Now,
you must have observed, if at all conversant
with these pursuits, that Actinie that Lave
been consjgned to a glass or earthenware
dish whilt:%le tank was being prepared for
them, exhibited‘every sign of vigorous health.
When transferred to the tank the trouble
and vexation began; yet, perhaps, you never
reflected that the dish was the best place for
them, and the tank the worst. What is" the
lesson tsught thercby® ¥Plainly that your

tank was foo deep; they prospered in the
vessel which held barely sufficient water to
oover them, but began to decline, and ulti-
mately perished, in that which by its very
depth appeared more like their proper home.
True, the sea is deep, and true also that most
of the creatures kept in tanks are from its
shores, where they are often laid bare by the
receding tide, or with the merest ﬂhu of
water over them, to preserve them cool and
moist in the sunshine. But there is another
reason why we must not be led astray in
supposing that deep vessels offer the best
conditions for our purpose. Tho sea is too
vast a mass in itself to bear comparison as to
its internal economy with a tank containing
but a few dozen, or even a few hundred, gal-
lons of water. Iis constant motion sufficed
to entangle and carry far down below the
surface immense supplies of atmospheric air,
and its abundant vegetation insures the
most complete aeration of its waters. There-
fore, for the pelagic or deep-sea life, shallow
tanks are still the best, and if you are at this
moment puzzled how to make a deep vesscl
answer for marine stock, give it up, and pro-
vide yourself with one of proper make and
character. These shallow vessels, made ex-
pressly for beginners, may be imitated in an
inexpensive way by mcans of a glass dish,
an earthenware foot-bath, or any other vessel
not metallic, of similar form and dimensions.
As the appearance of the thing is, in many
cascs, all-important, it is with no small plea-
sure that I can bear testimony to the beauti-
ful appearance of these shallow tanks when
stocked with a suitable variety of zoophytes.
The view from above is the best, for we then
see the expanded rays directly, whereas from
the front we generally have an oblique view,
unless some considerate anguicoma or dian.
thus turns his face full upon us, away from
the glare of light which the window admits
upon him.

The very best and cheapest ready-made
vessel in which to preserve a few sea ane-



RECREATIVE SCIENCE.

mones is a glass dish, such as is used in
dairies for cream, or the glass soil-pan of s
common fern-shade, as here figured.

Circular Glass Rock-pool Tank.

From this simplest of all forms of vessels
let us proceed another step. The tanks
with four sides of glass admit a vast deal too
much light; the consequence is, that some of
the inhabitants commit suicide, and the vege-
tation, instead of doing its work in an orderly
way, becomes rampant and unmanageable.
Instead of a velvet-like growth of minute
Alge on the rock-work, involved ropes of
Conferve appear, or, what is worse, the water
becomes opaque with * green stuff;” there
are more spores set free than can find rest-
ing-places, and they float in the liquid, and
make it of the consistence of pea-soup. Light
alone must not have all the blame, for heat is
also a powerful agent to bring about such a
state of things. It is evident, therefore, that
the heavier the vessel is in bulk, proportioned
to its size, the more slowly will it be affected
by heat; a heavy non-conducting opaque
material should largely predominate in the
construction of the tank, and nothing has
hitherto been found so suitable as slate.
The lighter and more fully illuminated the
vessel, the less is its value for marine pur-
poses ; it must be heavy, and but partially
open to the effect of light, and then an equable
temperature is obtained, and a more con-
stantly pellucid state of the water. Mr.
Warrington's name must have honourable
mention here, as the inventor of the slope-
back tank, which realizes the conditions of
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success more completely than has been ac-
complished by any and every other means.
The object sought to be accomplished by
this form of vessel is a closer imitation of the
conditions under which marine animals exist
in their native waters. There the light which
reaches them is wholly vertical, or at least
the laterally-refracted rays are but of small
account. In the slope-back tank the back
and ends are of an opaque material, and light
is admitted from above only, so that the tank
is in itself the closest possible imitation of a
rock-pool, with the advantage of affording an
uninterrupted view of the contents. The
form in which these tanks were originally
made has been improved upon, as shown in
the annexed cut, and with these vessels I

Lloyd's Patent Water Chamber Tank

have had such unvaried success, that from my
first adoption of them I have constantly re-
commended them as the best for marine pur-
poses. It is true that able pens have de-
nounced them as ugly and unmanageable,
but the day of their disgrace is nearly over;
many who opposed them are now glad to
have their aid, after paying heavy penalties
in the use of tanks made wholly of glass;
and after the shallow square tanks and the
glass pans, these are certainly the next in
efficiency, and, so far from being inelegant,
nothing in the way of aquaria can surpass or
even equal the beauty of the scene they pre.
sent when well stocked, the subdued light
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being ig favowr of the view rather than

‘Were it otherwise the health of
the iamates would be a sufficient compensa-
tion, for in a matter of this sart it would be
abaurd to advocate any form of vessel, how-
over olegant, which did not fulfil the con-
ditions essential to the preservation of the
creatures.

Let us consider for a moment what are
the advantages of this form. Owing to the
slope of the back it can be fitted and unfitted
more quickly than any other kind of vessel,
except the little shallow ones already de-
scribed. In fitting rock-work, not a particle
of cement is needed; hence, instead of losing
the whole stock two or three times over, as
i8 the case sometimes when cement has been
used, and has been supposed to be properly
seasoned, the risk from that danger is reduced
to nil. Any rough non-metallic mineral may

i Patent Water Chamber Slope-back Tank.
be piled upon the slopoinafewminutes,tuftsof

Alge inserted @ diserétion, and removed again
when they decay, without the smallest dis-

turbance of the general furniture. Better
still, the most beautiful and appropriate
back-ground may be made up of old serpula,
oyster, and other shells, blocks of coral, and
such light rough débris as will be sure to
sccumulate in the hands of an aquarian,
Oyster shells, incrusted with serpula, balane,
and other small marine masons, add nothing

to the weight of the vessel, yet serve all the
purpose of heavy rock-work ; and if the spons
taneous vegetation 8o necessary to the syosess
of the tank does not appear on them with
sufficient profusion, a fow pieces of mica-schist
may be mixed with them and left alone, and
there will soon he plenty,

Anothor advantage of thess tanks s their
strength. 'When properly mads, they will
last a lifetime without becoming leaky, which
cannot be said of any tank having four sides
of glass. Perhaps four-fifths of the glass
tanks made and sold at the first stari of the
aquarium are now in lumber-rooms inhabited
by spiders, and the majority of their owners
have given up aquarian pursuits, under an
impression that the construction of water-
tight tanks is an impossibility. That the
impression is an erroneous one the process
of uniting the joints patented by Mr. Lloyd
sufficiently disproves; but, on the
old plan of letting the glass into
a simple groove, tho Warrington
tank, having three sides of slate,
can be made sufficiently strong to
endure a lifetime. The amateur
who constructs his own vessel
must be on his guard against the
folly of attempting to make it
light: the heavier the better, con-
sistent with neatness and soundness
of the joints,

A still more important advan.
tage of the slope-back tank is
the equable temperature of the
water within it. Even if the sun’s rays
be allowed to play on the back of the
vessel—which they should not—there is so
large a bulk of slate for them to heat before
the water can be affected, that there are no
sudden changes of temperature to destroy
the lives of the inmates. The tanks of this
sort are therefore essentially coo?, and during
the trying months of July and August marine
animals will endure the heat with patience,
when, in any vessel having glass sides, they
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would be perishing st the rate, perhaps, of
half a dogen per diem.

But the improvements effected by Mr.
Lloyd have rendered this form of vessel still
more apesptable than it was originally. On
the principle that the larger the bulk of
water the greater the variety of creatures
that may be preserved in it, Mr. Lloyd has
adopted a form by which the triangular
space under the sloping back is converted
into a water-chamber, communicating with
the space in front. Into this chamber
none of the animals can find access, and
in one sense the bulk of water it contains
may be regarded as a rescrve, the whole
of which can be pumped into the tank
proper whenover, by the death of an animal
or other causes, the water there has become
impure. A further advantage of the water-
chamber, in addition to the increased resist-
ance to changes of temperature, which the
increased bulk of water offers, is the rapid
restoration to purity which the water under-
goes in it, and the obliteration in the course
of a few hours of that peculiar malady of the
marine tank, known as * pea-soup greenness,”
the result, generally, of the toofree admission
of solar light. Should the tank become
cloudy by the preser.ce of an excess of micro-
scopic sporules, the whole can be changed
from the light to the dark chamber, and vice
versa by the action of a small pump; and
thus, in case of any accident, there is a re-
serve of fresh sea-water ready, without fetch-
ing or carrying, in the body of the tank itself.
Being comparatively shallow as to other di-
mensions, there is a large surface exposed to
the action of the atmosphere ; and by adding
a glass cover, to be raised or lowered by
means of a cord and pulley, all the conditions
of success are insured by the simplest pos-
sible arrangements.

For special purposes other forms of tanks
must be used. It is not advisable, for in-
stance, to associate together Molluscs and
Actinie; and instead of the slope-back tanl,
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which is unequalled for the latter, the formes
are most conveniently preserved in shallow
octagon tanks, which are fitted with rock-
work rising above the surface of the water,
80 as to allow the creatures to leave the water
entirely, and scramble about on the rocks

%
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Octagon Tank for Crustaceans.

above the surface. Ifa cover be needed to
prevent escape, one of wire gauze, filtted on
a moveable frame-work, would be the best.
If a glass cover is used, it should be in two
or more picces, placed sufficiently far apart
to admit air, and raised above the level of the
edge of the tank at least a quarter of an inch,
80 that the air may circulate underneath it.
Those who are about to set’up aquaria, or
construct vessels for themselves, should con-
sult the valuable  List of Whatever Relates
to Aquaria,” by W. Alford Lloyd, 19, Port-
land Road, Regent’s Park, London, W. No
keeper of an aquarium should be without it.
SareLEYy HisBERD.

GUANO UNDER THE MICROSCOPE.

—_—
DiatoMs, mounted as microscopic objects,
are frequently sold singly, each preparation
containing only one specimen. Ooccasionally,
the liberal preparer will give you a group of
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from three to seven Diatoms, which hs has
carefally selected and laid on the glass slip
in the position which shows them to the best
advantage. With the rarer kinds, the ama.
teur must often be content to possess only
one specimen ; and for display, for the plea-
sure of showing their intricafe beauties to
admiring friends, such picked and artistic-
ally disposed samples ere extremely valu-
able.- But for study and comparison, for
the purpose of trying to make out what was
the general form and anatomy of the living
things that were made up of the extraordi-
nary bodies which we call Diatoms, we
greatly prefer a less artificial choice of
objects, which allows us to examine them
in a more natural condition, so to speak,
although they may be, for the greater part,
imperfect and broken, and, so far from being
arranged in formal order, are merely thrown
pell-mell upon the glass, so as to present
themselves in any position in which chance
may have placed them.

As instances of what is meant, Mr.
Stevens has offered preparations of Ameri-
can earths and muds containing various
Diatoms ; M. Bourgogne, of Paris, three or
four years back, published, if we may so ex-
press it, some mud from Cherbourg, which
was rich, especially, in Biddulphias; he also
obtained, from Ichaboe guano, a great quan-
tity of circular Diatoms with highly coloured
blue and purple central disks : in these last,
‘however, there was no great variety of form.
Very lately, Mr. Amadis, of Throgmorton
Street, has extracted from some guano, given
him by a customer, which came from Patos
Island, California, a very remarkable and in-
structive assemblage of Diatoms. To the
naked eye, they appear like a fino dust
scattered over the surface of the magic
circle, or as if an inquisitive miller’s man
had grasped the slip between his floury
finger and thumb; but, under a power of
220 diameters, we have a galaxy of brilliant
gems, a complete milky-way of Diatoms,

¥

little and big (by comparison), entire and in
fragments. The field of view looks as if
strewn with crystal articles that had been
plundered at random from the ouriosity-
shops of some outlandish town, and then
thrown down in a heap on the ground, to
be sold for old glass after the handsomest
thinge should be picked out and laid on one
side. What first strike the view, are Trice-
ratiums, three-cornered Diatoms perforated
by cells, which are hexagonal, like those in a
honeycomb ; then, there are Coscinodiscuses,
or sieve-disks, circular and more or less flat,
all riddled with holes, some of the holes
being 80 extremely minute as to require the
higher powers of the instrument to render
them clearly visible. The positions, also, of
the Diatoms invest them with greater in-
terest. We have a much better idea of the
construction of a footstool, if we see foot-
stools lying about topiy-turvy and on one
side, as well as standing steadily and respect-
ably in their usual positions; exactly so
with regard to the Biddulphias and other
curious things contained in this guano. Be-
gides Diatoms proper, there are sponge
spicules, transparent crowns of thorns, cir-
cular diadems, and what would serve as
tasty patterns for a novel style of buckle.
These last are probably portions of the outer
coat or shell of some small creature of the sea-
urchin family. In short, the observer, who
is able to identify and name all the objects
which are exhibited by this Californian
guano, will have made some considerable
acquaintance with the puzzling objects which
lie on the borderland between vegetable and
animal life. ¢ E. D.

SOME OBSERVATIONS ON FORCE.
——

TrE subject of forcc is one which is funda-

mental to a correct acquaintance with the

physical sciences, although so imperfectly

understood, and which has lately had the

attention of many philosophers.
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In the physical sciences causes determine
force or effort, and is therefore productive
of change, inasmuch as it cannot be allowed
that any sequence is, although every sequence
or effect is a cause, a first cause. Dr. Brown,
in his work on cause and effect, as Sir J.
F. W. Herschel truly remarks (Z'reatise on
Astronomy, * Cabinet Cyclopemdia”), alto-
gether neglects the consideration of effort,
than which no mistake could be worse, and
which, of course, sullies the whole volume,
otherwise containing much valuable meta-
physical reasoning. This mistake is a very
remarkable one, and shows the necessity of
appealing to physical facts before yielding to
any metaphysical dedection, however logical
it may appear.

It is not evident that matter could be per-
ceived by us were it not for its forces ; never-
theless, I do not contend for the identity of
the two things, as some who think differently
may. I think that this may beillustrated by
the attraction of cohesion, where we meet
with a universal power, upon the removal of
which it is not evident that we could detect
matter, even supposing it capable of existing
apart from it, which I do not think I am
forced to grant. It cannot be proved that
force is tantamount to motion. To suppose
this is strangely to confuse cause and se-
quence or effect, and the absurdity appears
more strikingly by looking at the converse
assertion—motion is identical with force; a
doctrine which little consideration will over-
turn. It is true that force cannot, of course,
dynamically exist apart from motion, which
appears to be its vehicle; but this by no
means proves that the two things are the
same. It may as logically be said, that be-
cause the atmosphere cannot exist apart from
space, it is space. We can conceive of mo-
tion existing without force, proving that the
two things are not identical.

‘With regard to the creation of force, I
consider it absurd to suppose that wecan dono
more than impart it. Dynamic force is every

moment brought into existence. This isseen
in the phenomenon of momentum, or that of
direct pressure when imparted by human
agency, inasmuch as the imparting agent
loses none by the action, It is true that we
are ignorant of the mode in which the force
of momentum is brought into existence, but
this in no way casts a doubt upon the sup-
position of its creation ; with respect to which
I argue that there can be no impartation, for
when this is the case there must be- loss.
The mechanical experiment with the hanging
balls is a satisfactory proof of this.

The conservation of force is at present a
necessity. Neither statical nor dynamical
force can be destroyed. Every body, except
in eircumstances where the force of gravity
is counterbalanced, must excrcise downward
pressure; here is the perpetual exertion of
force, which, cxcept in the condition con-
templated, cannot Le destroyed; and even
when this is the case, we have the cohesive
foree to get rid of, if we would rob matter of
all its forces, even as far as we are acquainted
with them, which knovledge is probably
very imperfect. It is very clear, that with-
out cohesive attraction there could not be
that of gravity ; and T would again urge tho
impossibility of mattier existing without the
former of these exertions. It 1is the sine qua
non of its existence; and yet, almost para-
doxical fact, not it. YWhether or not statical
force cxists apart from any motion, is a ques-
tion of no easy solution, and which I shall
not here take upon me to decide.

Logic and metaphysics sometimes opposa
the conclusions of physical science, but pro-
bability always sides with the latter, inas-
much as the former sciences are more apt to
be perverted, and have most frequently been
the creators of absurdities. Ttisevident that
every effect is also a cause, and it is also true
that effect is the result, and by no means the
manifestation, of cause. We know nothing
of first causc, and merely perceive a series of
effeets. J. A.Davies.

F
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METEOROLOGY OF JULY.

FRON ORSERVATIONS AY HIGHFIELD HOUSE GBSRAVATORY.

—C)
Groatest  Greatest  Range of Amount of
Year, Heat. N Tempera- Rain.
Degrees.  Degrees, ture. Inches.
1843 .. "80 .. 450 .. 3830 .., —
1843 .. M0 .. 426 .. 845 .. 18
1844 .. 880 .. 450 ., 430 .. 14
1845 .. "85 ., 400 .. 885 .. 87
1846 .. 870 .. 504 .. 306 .. 28
1847 .. 0 .. 470 .. 3800 ., 07
1848 .. B48 .. 403 .. 445 .. 84
1849 .. 850 .. 805 .. 456 .. 23
18%0° .. 873 .. 878 .. 495 .. 41
1851 .. 825 .. 400 .., 425 .. 84
1853 .. 9100 .. 495 .. 45 .. Q7
1853 .. 790 .. 420 .. 3870 .. 29
1854 .. 860 .. 432 .. 428 ., 21
1855 .. 835 .. 453 .. 883 .. 486
1856 .. 820 .. 363 .. 457 .. 26
1857 .. 800 .. 450 .. 80 .. I'7
1858 .. 868 .. Y88 .. 480 .. 10
1859 .. 893 .. 4%6 .. 439 .. 07

The greatest heat in the shade reached 91°0° in 1852,
snd only 77-0° in 1843 and 1847, 78:0° in 1842, 78}° in
1845, and 79:0° in 1858, giving a range of 140 in
greatest heat for July during the past eightecn years.
The temperature was high in 1844, 1846, 1850, 1852,
1854, 1858, and 1859, and low in 1842, 1843, 1845, 1847,
1858, and 1857.

The greatest cold kas as low as 363> in 1856,
87-8° in 1850, 38'8° in Y858, and 50 5° in 1849, and
never below 50 4° in 184% giving a range of 14'1° in
greatest cold for July duriNg the past eighteen years.
The minimum temperaturey was low m 1845, 1848,
1849, 1850, 1851, 1856, and 1858, and high in 1816 and
1852. .

The monthly range of temperature was ns much
as 49'5° in 1850, 48 0° in 1858, and only 30:0° 1n 1847,
and 33 0° in 1842, the difference in the range being
19'5°, and the range of temperature for July in the
last eighteen years being from 36 3° to 010>, a dif-
ference of 547°.

Only three-quarters of an inch of rain fell in July
in 1847 and 1859, and as much as {'0 inches in 1533,
and 41 inches in 1850, giving a range of 3 4 inches
for July during the last seventecen years. In three
years the amount did not exceed an inch, in six years
it did notexceed two inches, and in twelve years it
did not exceed three inches, whilst in five years it
ranged between three inches and a half and four inches
and a-half; the mean amount of rain for July being two
inches and a-half.

July is usually a hot month, and subject to thunder-
storms.

E. J. Lowe.

ASTRONOMICAL OBSERVATIONS
FOR JULY, 1860.

B

Tar Sun is in the constellation of Cancer until the
22nd, when he moves into that of Leo. He is north
of the equator throughout July, and reaches his
greatest distance from the earth on the evening of
the 1st. .
The Sun is partinlly eclipsed in England on the
18th, and totally so in a certain portion of North
America, across Spain from the Bisoay side, about
Bilbao and Santander to the opposite shore (Mediterra-
nean), about Valencia, on the island of Ivica,and across
Algeria to the Red Sea. (Ior a full description, see the
article, Total Eclipse of July 18,1880,” page 16, vol. ii.)
He rises in London on the 1st at 8h. 40m., on
the 10th at 8h. 57m., on the 20th at 4h. 9m., and
on the 30th at 4h. 22m., setting in London on the
1st at 8h. 18m., on the 10th at 8h. 13m., on the 20th
at 8h. 8m., and on the 30th at 7Th. 49m. In Dublin he
rises on the 1st eleven minutes earlier, on the 18th
eight minutes,and on the 29th five minutes earlier than
in London; setting in Dublin on the 4th ten minutes
later, on the l4th nine minutes, and on the 80th
seven minutes luter than in London. At Edinburgh
he rises on the 1ith twenty-five minutes earlier, and
on the 2Ist twenty-three minutes earlier than in
London; setting on the 22nd twenty-one minutes
later than in London.

The Sun reaches the meridian on the lst at
12h. 3m. 33s.; on the 10th at 12h. 5m. 8s.; on
the 20th at 12h. Om. 3s., and on the 30th at 12h. 6m.
8s. The equation of time on the 18t being 3m. 33s.,0n
the 10th, 5m. 8s., on the 20th, 6m. 3s., and on the 30th,
6m. 8s.

Day breaks on the 23rd at 12h. 40m. a.m.

Twilight ends on the 31st at 10h. 40m. p.m.

Length of day on the th, 16h. 18m.

The Moon is full on the 3rd at 4h, Tm am.

New Moon on the 18th at 2h, 19m. p.m.

The Moon is at her greatest distance from tho
Earth on the §th, and nearest to our globe on the 20th.

Mercury is in Cancer, passing into .co at the end
of the month, and is at his greatest eastern elongation
on the 18th, and is stationary on the 20th. His dia-
meter is 61" on the 1st, and 0}” on the 20th. Ile
sets on the 9th at Oh. 27m. p.m., and on the 20th at
8h. 4m.

Venusis very bright, but is rapidly ceasing to be
an evening star, and at the close of the month is a
morning star, and still increasing in brilliancy; her
diameter on the 10th is 564”. She is in Cancer at
the beginning, and in Gemini at the end of the month.
She rises on the 29th at 8h. 35m. a.m., and sets on
the 9th at 8h. 3lm. p.m.

Mars has a circular disc of 21" at the beginning,
and 23" at the close of the month. He is situated on
the borders of Sagittarius and Capricornus, arriving
in opposition on the 17th, but, owing to his position
being scarcely 10° above the horizon, is unfavourably
situated for observation. He rises on the 9th at dh,
10m. p.m., and sets on the 20th at 2h. 30m. a.m,
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Jupiter is in Canoer, setting soon after the Sun,
and is therefore invisible to the naked eye. He is in
conjunoction with the Sun on the 20th. He sets on the
Oth at Oh, 1m. p.t., and on the 18th at 8h. 27Tm. p.m.

Saturn is in Leo, and also invisible to the naked
eye. He sets onthe Oth at 6h. 57m. p.m., and on
the 20tH at 8h. 43m. p.m.

Uranus is in Taurus, and becomes visible at the
close of the month.

The Eclipses of Jupiter's ™oons are invisible
during the month.

There are no Occultations of Stars by the Moon
larger than the 6th magnitude.

There will be & partial, yet large eclipse of the
Sun o;x July 18th (see Fig. 3, p. 18 of this work,
vol. ii.).

The Variable Star Algol (in Perseus).—Times of
leaat light (Greenwich time) during the evening of the
R1st, at Oh. 40m. p.m.

I, J. Lowe.

THINGS OF THE SEASON—JULY.

FOR VARIOUS LOCALITIES OF GREAT BRITAIN,
—

Brrps ARniviNG AND DErarTING.—None.

InskcTs.—Acridia varia and bipunctata, Argynnis
aglaia and paphia, Apatura iris, Balaninus nucum,
TDcrosus globosus, Clisiocampa neustria, Colymbetis
vitreus and ater, Clytus Arietis and glaber, Dyticus
dimidiatus, Hipparchia Cassiope, Semele, Iphis, Davus,
Hero and Arcanius, Hylobius abietis, Lycwena hip-
pothoe, Limenitis camilla, Lithosia complana, Liparus
Anglicanus and Germanicus, Odontonyx rotundati-,
Ylatycerus caraboides, I'rionus coriarins, Telephorns
cyaneus, Tillus elongatus, Common, Red, and British
Wasp, Hornet, Large Tortoiseshell Peacock, Purple
Hairstreak, Large Blue, Chalk-hill Blue, Small Skip-
per, Pale Blue, Silver-studded Blue, Lunar Hornet-
moth, Wood Leopard, Barred Tree Lackey, Drinler,
Vapourer, Yellow-tail, Golden Y Moth.

Wirp Pranrs.—Enchanters and Woody Night-
shade, Water Speedwell, Dladderwort, Clary, Yellow
Iris, Bull and Club Rush, Bearded Darnel, Fuller's
Tensel, Yellow Bedstraw, Ladies’ Mantle, Potamogeton
Specics, Yellow Loosestrife, Bog Pimperncl, Dort-
mann’s Lobelia, Verbascum species, Henbane, Cen-
taury, Saltwort, Field Gentian, I'ool's Parsley, Water
Parsnip, Water Dropwort, Common Thrift, Sea Laven-
der, Common Flax, Round and Long-leaved Sundew,
Water Purslane, Water Ilantain, Willow Herb, Cross-
leaved; and [Five-leaved Ilcath, DPersicaria, Winter
Green, Bladder Campion, Purple Szndwort, Sedum
species, Cerastium aquaticum, Spergula subulata and
nodosa, Rubus species, Nuphar and Nymphea species,
Water Soldier, Vervain, Horehonund, Wild Thyme,
Wild Marjoram, Antirrhinum species, Dycr's Woad,
Musk Mallow, Althes species, Sea Iea, Meadow
Vetchling, Milk Vetch,

M%' Noteworthy’s dorner.

Orrican ArrEARANCES IN BurTrrrLEs' Eves.—
Ifabutterfly (of any smooth-eyed sprcies, which shows
clearer results) be held in bright light, and the eye
closely examined, there will be scen a curious group
of darkish spots inside the Lrilliant eye, which are
arranged round each other in regnlar order, each
one being bordered by six cthers, thus (Fig. 1),
and the edges of the field of
view show other dots just
coming in sight. 'These are
very pretty objects, and the
writer has often wondered how
they were produced.  He sub-
mits the following explanation
as lus solution, loping an-
other or better will e given by
any one who may have thought
about it. On closer examination with a low magnify-
ingpower, these dots are found to be regular hexagons,
with an interval betwecn of about their own breadth,

or rather less (Fig 2). Now,
with a ligh magnifying power,

O O the surface of the eye is
found to be divided with very

O O O minute hexagons, exactly of the
O O same shape, but without any

Yo, 0 of minute lenses, of regular

16. % curvatare (g 9),all joining to

form one large lens, the cornea of the eye. It scems,
then, that the appearances inside may probably be

Fic. 1.

interval between, the surface
being a wonderful assembla~e

caused by the reflection of these heangons op tle
retinn of the butterfly's eye, being then seen by
the observer much magmfied, by the transparent
eyc acting as a lens on the side next him. And
to account for the intervals scparating the hewa-
gons, as secn by him, which do not occur in the
pattern actually on the corneq, 1t may be casily shown
that the course of the rays passing through such a
sct of hexagonal lenses would, by converging after
entering the eye, tend to leave at distances nearcr or

further than their foeal length, just such an arrange-
ment of alternate lhexagonal dark and light as is
nctually scen (Fig 4). Tlus, then, is my attempt to
account for these spots—that they are an image of the
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pattern on the cornea, first reflected on the retina, and
then seen magnified highly by the action of the globular
eye itself. And this occurs in whatever position the
eye is held in.—C. Hore RobnERTSON,

A Nzw CoMer was discovered by M. Rumker, at
Hamburg, on the 17th of April. On the following
evening the comet was sven at Altona; it is described
as being very fuint.

Positions.
R.A. Decl.
April 17, .11h. 6m. H.NLT. . .2h. 40m. 20s. .. + 48> 21’
* 18.. 0h.84m, AM.T. ..2h.50m. s, .. 4 487 50’

A Musricar. Scate  Ixpex.—The following dia- |
grams represent a simple apparatus of cardboard, cun-
trived for the purpuse of showing, in the plainest man-
ner, the major diatonic scale for every position of the
key-note. Fig. 1 shows the relative situation of
every semitone of the chromatic scale, arranged in a
circle having its circumference divided into thirty-one l

e

1.—The Chromatic Scale.

eqnal parts; two of which are taken for a minor semi-
tone (a sharp or & flat); three for & major semitone ;
and five for a tone. Fig. 2 is an arrangement, on
the same principle, of seven apertures, marked Do,
re, mi, etc., and represents the major scale, 1f the |
latter diagram is laid over the former, and the two
joined together by a pin or thread passing through
the centre of each, snd if the apeiture marked Do
(the key-note of the scale) is placed over any note of
the chromatic scale, the other notes in the key sclected
will show themeelves through the remaining openings ;
at least, unless the key should happen to be one re-
quiring & double sharp or flat—the key of 1 sharp,
for instance—in which case blanks appear. Four
varieties of minor scales are obtsined by making re,
i, 1s, and si starting points, or key-notes, instead of
Do. F.W.
Waar aze t9e 4Xawramn” 1v Fust/—The
curious mieroscopic fossils found in flint, termed by
Ehrenberg Xanthidia, are generally supposcd to be

RECREATIVE SCIENCE.

the sporangia or spore-cases of scme fossil species o
Desmidie, principally, I believe, from the close re-
semblance which they bear to the stellate bodies pro-
duced by the conjugation of Cosmarium Botrytis and
some other recent species. To this view there are, it
seems to me, two very formidlable objections, and,
though these arc so obvious that I do not see how
they can have escaped the notice of any one who has
ever had his attention directed to the subject, I do
not remember ever to have seen them answered. In
the first place, if the common view be true, is it not
strange that, while the sporangia are so plentiful, the
plants themselves have never yet been detected. Yet
the sporangia must have been much less numerous
than the parent plants, for each sporangium implies
the existence of two parents, and produces a numerous
brood of offspring, and, besides this, the plant multi-
plies itself also in other ways, viz., by duplicative sub-
division and by the formation of motile *gonidia,” or
zoospores, curious little bodies formed within the

F16, 2~The Diutenic Seale (Major).
parent plant, and moving themselves by means of cilia,
There seems to be no satisfactory reason to be assigned
why the sporangia should be more durable or more
easily preserved by silicifiention than the plants from
which they were produced, and, though the empty

| frond of a Cosmarium is not a very conspicnous ohject,

there would be little difficulty in detecting it if it ex-
jsted in a flint, I have, however, examined many
chips of flint in which Xanthidia occurred, withcut
finding any object st all 1esembling any of the Dcsmi-
die. But my second objection is by far the most for-
midable.  The recent Desmidi@ are purely fresh-
water plants; no species has ever been found in the
sea,  Now, the flints of the chalk in which Xanthidia
abound are of marine origin, and the same flint in
which they occur often contains also & marine shell,
coral, or sponge. Indeed, 80 commonly is this the
case that Dr. Mantell suggested that the Xanthidia
might be the reproductive gemmules of the sponges, in
company with which they are so often found,—C, H.C,
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A, a leaf of the Great West Indian Fan Palm ; B, a young leaf of the Date Palm, showing the two typical
forms of folisge among the family of Palms.

AMONG THE PALM-TREES.

—

I venruze boldly to affirm what may at first
sight appear somewhat paradoxical, that is,
that London is the most fitting place for the
residence of a naturalist ; that in the noisy,
bustling city he has greater opportunities for
the study of Nature than his brother student
who lives in the recesses of the forest, beside
the dashing waterfall, amid the time-worn
mountains, or who takes up his abode upon
the wave-washed shore. In London he can,
without any of the toil or danger of travel-
ling in far away and unhealthy regions,
quietly examine their products, whether ani-
mal, vegetable, ot mineral, in the various
museums, botanical and zoological gardens,
with which the metropolis abounds. Itwould
need a whole lifetime to be spent in hurrying
from one corner of the earth to another, and
even then we could not find for ourselves one-
tenth part of the objects which are here
daily exhibited, gratuitously, within a few
minutes’ walk of our own fireside. True, we
cannot generally, under these eircumstances,
watch the habits of the animal world, or

Vor. {I.

observe the instinets which guide their
actions—here we must fall back upon the
writings of others; but we can at least see
how well fitted they are for their various
modes of life, how armed for combat, or
provided with the means of escaping their
enemies. On the other hand, if mineralogy
be our study, or the fossil records of those
races which countless ages ago inhabited
this globe of ours, the advantage then is on
the side of the Londoner, for he can at his
leisure compare the products of all countries
and of all periods. And if the vegetable world
attracts his peculiar attention, the advantage
is still on his side, as we shall presently see.
Come with me; jump on to the deck of
the steam-boat, or into the railway-carrisge,
and in less than an hour I will land you
among the vegetable glories of any quarter
of the globe you please to select. You shall
inhale the odours of the Spice Islands, revel
smid the luxuriant vegetation of the tropics,
or have spread before you the floral gems
which adorn the snowy mountain peak or
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the far away and wintry north. Here, in the
botanical gardens of Xew, you may study
the graceful family of ferns collected from
every region under heaven ; you may ramble
among the “golden wattles” and “ blue
gum-trees” which overshadow the hut of
the Australian colonist ; you may observe the
curious forms assumed by the different kinds
of American aloe, or the still more grotesque
appearance of the cacti; the epiphytal
orehids which hang high above the heads of
those who force their way through tropical
jungles, are here brought down and placed
within your reach. Would you-wander
among the heaths of the Cape, with their
amazingly varicd and wax-like flowers, or
stroll in groves of Himalayan rhododen-
drons, with their bouquets of gorgeously-
coloured blossoms, they too are here.
¢ Obedient sails, from realms unfurrow'd, bring.

For Kew, the unnam'd progeny of Spring.”
Amid such profusion of vegetable wealth,
where shall we choose? Let us wander for
a time in this forest of palm-trees.

Do not fancy that we shall find here only
a few puny specimens of these princes of the
vegetable world ; they are here by hundreds,
and many of them have already attained
sach proportions, that they furnish us with a
very good idea of the appearance they pre-
sent in their fatherland. Many of them are
planted beneath a glass dome some sixty feet
in height, where an artificial climate is pro-
duoed, which might almost induce them to
believe they are still luxuriating in their
aative clime. Some of them, a kind of
eocoa-nut for example, shoot up with a clear,
branehless, leafless stem of thirty feet or
meore, and then throw out a crown of grace-
‘folly drooping leaves, each one of which
would be a burden for a man, and twenty, or
five-and-twenty feetlong. Our preconceived
ideas of palms*receive one or two severe
whocks, however, for we find that they do
‘aet all of them produce waving, plume-like
leaves at the apex of tall slender atems, like

the Cocos plumosa, which we have just
described, or like the toddy palm (Caryota
urens) growing beside it. In fact, they vary
greatly in their way of growth. Some make
no stem at all, but throw up their flower-
ghoots from the centre of a tuft of leaves
springing at once from the ground. Some
are even climbing plants, making stems
which, when fully grown, will be three or
four hundred feet long, which, like a gigantic
bramble, will, by means of its hooked leaves,
climb from tree to tree. Cane is the stem of
such an one—a species of Calamus, common
in the East Indies—which is cut into lengths
and imported into this country for a variety
of uses. Then there are some palms, slender
as reeds, which flower and bear fruit when
not taller than a man. Others are found
whose stems are slender, both above and
below, but in the middle swell out like a
barrel. The stems of some of them are as
smooth as those of the birch in our planta-
tions, while others are shaggy with the rough
elastic fibres which we turn toaccount in the
making of brooms, and others again are
armed with long and formidable spines, hard,
black, and shining, and more sharply pointed
than the finest needles.* Their leaves, too,
present two different types of form, one divi-
sion having feather-shaped leaves, that is, a
row of leaflets along each side of the leaf-
stem (pinnate); while the other kind have
fan-shaped (flabellate) leaves. Palms differ
widely as to their fruit also; those seeds
upon the great fan palm (Salal umbra-
culifera), which bang above your head, are
not much larger than peas, and yet you will
recollect how large the cocoa-nut grows, and
there are some which are three or four times
as large as it. In quality they differ even
more than in size, for while whole nations
subsist for months together almost entirely
upon the fruit of the date palm (Phanir

* 1 have used these spines instead of dissesting
needles, when working with the mieroscope, and find
them more serviceable than any manufactured instru-
ments.
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daetylifera), there are some which blister the
mouth if eaten. The fruit of drenga saccha-
#ifera produces severe inflammation, and was,
as Dr. Lindley tells us, “employed as the
basis of the infernal water’ which the Mo-
luocans used, in their wars, to pour over their
enemies.” (“ Vegetable Kingdom.”)
Having pointed out some of the points in
which palms differ from each other, you will
naturally ask, “ What are their characteristic
resemblances P and how are we to know that
they are indeed all palms?” In this, that
they always produce great numbers of minute
flowers (usually the male and female organs
in separate flowers, or even on different trees),
borne upon a repeatedly branched scaly stem,
and the whole inflorescence covered and pro-
tected in its young state by a large sheath
called a spathe. The flowers are generally
80 extremely numerous that they almost defy
computation ; for instance, a single spathe
of the date palm, so common in Egypt and
the East, often contains more than 10,000
individual flowers.
~ We generally look upon palms as exclu-
sively the denizens of the tropics, and, as a
general rule, this idea is correct, but it is a
rule which has many exceptions. The date
palm (Phaniz dactylifera) is cultivated on
the northern shores of the Mediterranean,
but does not attain the perfection it does in
more southern regions. But Chamerops
humilis, a dwarf kind of fan palm, grows
commonly in the marshy parts of Italy and
Spain, its native habitat. Another species
of the same genus (C. palmetto) is equally
abundant in the swamps near New Orleans.
China possesses two or three kinds, which
will succeed out of doors in the warmer parts
of England. New Zealand has one palm
of its own too, Areca sapida. But they
luzuriate most on the sides of the Amazon,
and other hot and moist parts of South
America, as well as in the humid climate of
the East Indian Islends. These places are
the headquarters of the tribe, and here they

are found in immense numbers and great
variety. One circumstance oonnected with
them is somewhat curious, that is, that they
are often so very limited in their geographical
range : one species is often found growing on
some particular island, and in no other place
in the world, and that although the plants
with which it is associated are found scat-
tered over thousands of miles. The double
cocoa-nut (Lodoicea Seychellarum)is an exam-
ple of this. It is found only upon a group
of rocky islets (none of which are more than
o few miles across) in the Indian Ocean—the
seldom-visited Seychelles. The fruit of this
palm is very large, often weighing more than
twenty pounds. The early navigators often
saw it floating on the sea, or cast ashore upon
some far-away beach, but never saw it hanging
from the tree ; they consequently supposed it
grew beneath the waves, and gave it the
name of Coco-do-mar. Inthose days every-
thing rare or curious was endowed with great
medicinal properties, and it is therefore by
no means extraordinary to find that these
wonderful fruits were supposed to furnish
antidotes for nearly ‘all the ills that flesh is
heir to,” and that they sold for almest fabu-
lous prices.

Looking round us in this great hot-house,
we find that the plants have been selected so
as to show the typical forms of most of the
genera of palms, but not exclusively of this
family, though they occupy the first place,
and, as we are not speaking of tropical
plants generally, we will pass the others over.
‘We can only spare space to mention a few of
the most remarkable of them: the toddy
palm (Caryota urens), with its curious jagged
and torn leaves, which neceds only to be
tapped in order to supply the * toddy,” of
which East Indian travellers speak; one of
the socoa-nut family (Cocos plumosa) is now
in flower, and is the first which has bloomed
in Europe; Seaforthia elegans, the Austra-
lian cabbage palm, also producing its grace-
fully drooping, rosy spikes of flowers unt the
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base of the leaves ; Phyteleplias macrocarpa,
whose seeds furnish the celebrated vegetable
ivory; Sabal umbraculifera, the great fan
palm, bearing hundreds of its small, black,
ripe fruit ; several species of the date palm;
Martinezia caryotefolia, whose stem is com-
pletely covered with formidable spines;
Arenga saccharifera, the East Indian sago
palm, whose leaves are at least thirty feet
long; a whole group of the American
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Chamadoreas, the flower-spikes of some being
a brilliant scarlet ; and of the canes (Calamus)
from the Eastern hemisphere. But I should
only weary the reader by giving a dry list
like this, and to speak of the uses and appear-
ance of these glorious trees would occupy
too much space at present; should it prove
interesting, I may return to the subject at
some future time.

Kew Gardens. C. W. CrockER.

RESEARCHES AMONG GARDEN PEBBLES

No one would be surprised to hear that
rarities had been received from the banks of
the Amoor. A naturalist going out to follow
the course of that vast river—so much more
interesting to us now than heretofore, in con-
sequence of our expected intercourse with
Japan and the neighbouring regions—might
reasonably expect to see a great deal that he
had never seen before, much of which he had
never heard, and something that no one else
had ever seen. He would probably meet
with animal forms, of various kinds, new to
zoology, and plants of which no botanist had
ever peered into the flower to count the
stamens and pistils.

“ Every tributary of the Amoor,” we are
told, “ swarms with fish.” With what fishes ?
As a river on the southern coast of Asia fur-
nishes a fish which delights in wriggling
itself up the bank—high, if from the dew
on the herbage not altogether dry—to slide
along and forage in the country, the strange
reverse of those Cantonese who forsake the
land to dwell always on the water; and the
adjoining sea supplies another—Zbxotss jacu-
lator, the archey (if it had been named in
these days -7e should have called it, more
appropriately, the rifleman), who gets his
living by literally shooting the flies as they

glistening missile, a drop of his native element,
upon his vietim, with almost unerring aim,
at o distance of three or four feet; there is
no saying, although we may utterly abjure
“natural selection,” what Nature, in the old-
fashioned way, may have done for the scaly
curiosities of that * dragon river,” as it is
called by the Celestials. Who knows what
dragons it may contain? Then *the mouth
of it,” we read—and it is a wide one—*is
concealed by the vast number of aquatic
plants” which it produces. What giant frog-
bit, or water-soldier, or fringed buckbean,
or water-lily, or other monster cousin of
some favourite among our natives, may not
be spreading his grand leaves, or gpening his
glorious blossoms there, to be seen, as yet,
by no one but some broad.visaged, fox-eyed
Tartar, who had rather, ten thousand times
over, gather a handful of black beans, than
gaze upon a new flower, though it were as
magnificent asthat of the Victoria regia itself.

‘Well, sooth to say, we do feel a little
envious of those who are to make the oivi-
lized world acquainted with the wonders, or
any part of them, which those far distant
regions of the Orient will assuredly supply.
But this is an achievement for our betters;
it is not our fate to explore the banks of that,

». 8it on the rocks over his head, squirting his | or any other distant stream—we shall never
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wander far from home, that is pretty cer-
tain. But what then? Is it equally certain
that we shall never find anything new or
curious at home?

Have you, for your part, ever tried to do
so, gentle reader? Have you thoroughly
examined all the nooks and crannies, all the
shallows and depths, all the surface and sub-
strata of the domain, be it small or great,
which you happen to call your ownP Are
you accurately acquainted with the contents
of your own garden?

Perhaps you begin to think of what you
found there when you poked in it as a child.
You recolloct the beautiful irridescence of
some decaying fragment of ancient green
glass which charmed your eyo. And well it
might ; for you may safely lay your account
at never finding any gem of equal beauty, go
where you will. Or you call to mind the
relics of quaint tobacco-pipes, with very
small bowls, and very thick, straight stems—
importations from Holland before the craft
flourished in these parts—which you used to
collect as bolts for your crossbow, to let fly
at, but seldom to hit. the still-speckled robins,
or other tame youngsters that werc innocent
enough to sit and watch the murderous at-
tempts you were making upon their persons,
not suspecting that you could wish to hurt
them ; or perhaps you have some remini-
scence—you almost wish you had not—of
having picked up a coin, thin in substance,
irregular in outline, and green in colour,
which some knowing playfellow or other, a
collector, bought of you for a peg-top, and
carried off, to be treasured up, as you now
feel inclined to faney, among the early
Henries and Edwards in the shallow, velvet-
lined drawers, the adyfa penetralia of his
cabinet. It may be a consolation to you to
hear that it is a thousand to one, and much
more, that it was only a shop-token, of no
value whatever. B8till, if we are to judge at
all of the worth of things by the pleasure we
feel in possessing ourselves of them, it is not

to be doubted that these archeological acqui-
sitions of our juvenile experiences were nét to
be utterly despised.

‘We imagine that we can hear you think.
ing audibly that these are very trifling ob-
jects, and new to no onme, and that you ex-
pected to be introduced to something of more
importance. Wait a moment—Ilook at the
figures in the annexed cut, they represent
none of these common things, and we assure
you the originals turned up in an old Essex
garden.

After the abundant rains of the last few
months—rains much desired by those who
had watched the effect of the three preceding
dry winters on the state of the springs—
there was sure to be plenty of well-washed
pebbles lying on the surface of any pebbly
ground which had been turned over in the
antumn, and there was a good crop of such
stones inviting inspection, in our own kitchen-
garden, so we took a turn to look at them.
Perhaps you think it a strange thing that
any one should dream of giving heed to such
rubbish. Have you never seen the indus-
trious collectors of pebbles, male and female,
or heard the click of their hammers, as they
bent over the shingle at the watering-places
on our south coast? They find something
interesting to them there, no doubt. Ah,
but those are seaside pebbles, you say.
Has it never occurred to you, or to them,
that you and they have the very same kind
of stones in your gardens and gravel-walks
at home? and that the chief difference be-
tween the two sources of supply is, that those
on the shore have been made fit for the fingers
and practicable for examination by the tho-
rough ablutions they have undergone at each
returning tide? Many of them have been
recently ground by the action of the waves,
perhaps, and so show the colours and other
secrets of their interior better than the faded
or rusty stones of the surface inland; but
otherwise they are in the main identical, and
one may find as many objects for study or
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_for the collestion in every thousand of them
in the one place as in the other.

However, on a fine bright day in the early
part of this present month of April, we spent
haif an hour in looking over the domestic
shingle-bed before mentioned, and not alto-
gether without success ; several fossils of one
kind or another were picked up. Among
the rest was a broken flint, about the size,
and not unlike the shape, of the half of a
small Windsor pear. The geperal arrange-
ment of the gray marks of the inside—al-
though there was nothing very definite to be
seen—was enough to convince a practised
eye that it was a fossil sponge ; and, as it lay
in the hand, it received a slight tap with the
hammer. It broke; and there fell out, of a
small hermetically-sealed cavity within it, a
white powder. There was not more of it
than a very moderate consumer of rappee
would mete out to one of his nostrils—a small
pinch at the most; but it was white as the
driven snow, fell heavily on the glove, and
lay there unmoved by the spring breeze,
which was stirring at the time, though not
ungently. It was evident from this fact that
it was not an imralpable dust; the grains
were of some size, and might be fossils.
They were conveyed forthwith into the study,
dropped into a test-tube of clear water,
wherein they sank straight to the bottom,
leaving searcely a cloud in the liquid through
which they passed. It was plain to sec as
they descended that they were not coarse
shapeless lumps, which would have been an
ill omen ; they looked round and much of a
size, and we had good hopes of seeing some-
thing. Bat there was little notion of seeing
anything new. So many sponges of the
chalk flints had been already examined, that
nothing was thought of but the opportunity
of finding a better specimen than had becn
heretofore secured of some organism quite
familiar o us.

The lens was soon turned upon these,
however, and a glance was sufficient to show

that we had been lucky that morning. There
Iay, brilliant from their exceeding whiteness,
in striking contrast with the dark slate elab
on which they had been deposited, s host of
sponge spicules of perhaps eleven different:
forms, five of which (Figs. 1, 2, 3, 10, and 11)
were absolutely new to us, and three others-
(Figs. 4, 6, and 9) so unlike in appearanee
to those of which they may perchance be the
representatives as not to be atonce recognized.
The “Micrographic Dictionary” was taken
down ; but, although it exhausts the Roman
and borrows a portion of the Greek alphabet
to find letters of reference enough for the
many curious figures it displays, there was
only one to be seen like any of them. Man-
tell's ““Medals of Creation” was examined
with as little success. Upon considering the
spicules represented in * Geology in the
Garden,” three of them only seemed near
akin to three of those before us (Figs. 4, 6,
and 9).

But let us examine them. Fig.1 pro-
claims its own name. It is a simple ring;
the annular spicule, then. 2 is like a solid
round-edged wheel, with a slightly raised
nave; rotate. 3 is a very curious spicule.
It has the appearance of a ring or hoop, with
a membrane stretched tightly over i, in the
centre of which is a slight elevation, while
from the outer margin of the whole, at exaetly
equal distances, protrude eight spines ; cly-
peate, octoradiate, might suitably character-
ize it. 4 is sugar-loafshaped, and encircled
from base to summit with rings; conoid,
annulate, would conyey an idea of its form.
5 is the ever-prevalent globular spicule. 6 is
also spherieal, ornamented with round pro-
tuberances; globular, mammillated, there-
fore. 7 and 8—roughly figured, as one by
Dr. Mantell, apparently—are cruciform. 9 is
possibly a variety of the ordinary triradiste
spicule. It is obscurely heart-shaped, with
three horns, two at the broader and one at
the narrower end; cordate, cornute, might
be admissible, if it should requite a name.
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10 is triradiate; but, unlike the one which
is 80 familiar to us, which has three needle-
like points, each of its three arms ends in
aroundish knob ; it may be described, there-
fore, as triradiate, with capitate rays. 11 is
egg-shaped, with a slender shaft passing
through it in the direction of its longer axis ;
ovate, verruculate, perhaps.

In all probability five of the above at
least, perhaps eight, have neither been figured
nor described before; and if so, a stone,
which has been knocked about with the spade
and turned over with the hoe or rake, once or
twice a-year for centuries, it may be, proves
to be a casket—an agate casket we might call
it, without much exaggeration—in which has
been locked up unknown curiosities (who
shall say how ancient?), which in every qua-
lity—fineness of material, delicacy of form,
aocuracy of finish——would defy all the guilds
of fairyland to produce their like. And so
much for home researches.

Marvellous is the variety of design exhi-
bited in these tiny bones of sponges; for
bones, according to the office they fulfil in
the animal economy, they may fitly be called.
The living jelly, which is the creature’s flesh,
is rendered firm by the intermixture and
interlacing of these calcareous or siliceous
rings, and pins, and caltrops, and hooks, and
crutches, which are so arranged, we may be
sure, as to give mutual support to onme
another. Humble as they are among natural
objects, then, they bear clear testimony to
the wisdom which the Creator has been
pleased to manifest in his works; for what
cunning of the skilled artificer would suffice
to mould such atoms of the proper shape, and
dispose them in the positions required, for
the purpose they are to answer? The mea-
suring and adjusting of these microscopic
balls and rings, and placing them in depend-
ence one upon thy other, required the same
hand that frav.ed the huge orbs of heaven,
and launched them into space to gyrate for
their sppointed time round the vast circles

which they describe. Well worthy of con-
templation are these minute objects, then,
even in this high point of view.

But they may prove to be of use to science
also, perhaps, by helping us to distinguish
one species of sponge from another ; or they
may serve to determine the question of the
nature of the ventriculite.

One kind of branching sponge, when en-
veloped in flint, has a considerable likeness
to the root of the ventriculite, and may be
easily mistaken for it, if it so happens that it
exhibits no marks of structure at the smaller
end. The specimen represented in our cut
(Fig. 13) may be a sponge, or the root of a
ventriculite. The ventriculite—fossil mush-
room—most commonly occurring in the flint
gravel has properly, when full grown, the
form of Fig.12. The holes round the bottom
mark the places where the roots passed into
the soft chalk, perhaps. But as they now
appear in the flint, they are not to be readily
distinguished from perforations of the same
character left by the ends of the branches of
some kinds of sponge. And as neither the
mushroom-like form, nor the indented margin,
exhibited in Fig. 12, has place in the very
young ventriculite, there is some danger that
those who have not the opportunity of com-
paring a considerable number of specimens
may confound the two fossils.

The question is, Does the root part of the
ventriculite afford any spicula which properly
belong to it Mr. Toulmin Smith says, No;
for the ventriculite is a polypidom—the frame-
work of a vast assemblage of minute polypes.
Others reply, It may have spicules ; for there
is nothing actually known which forbids the
belief that these fossils are the remains of u
highly organized kind of sponge. Certain it
is that upon breaking the flints which contain
the roots of ventriculites, many spicules are
often found placed exactly where they might
be looked for were these fossils the remains of
sponges. Hz~zy EvEy.

Broomfield Vicarage, Chelmsford.
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THE STRUCTURE AND MOVEMENTS OF COMETS.

 The blazing star,
Threatening the world with famine, plague, and war; |
To princes, death; to kingdoms, many curses;
To all estates, inevitable losses ;
To herdsmen, rot; to ploughmen, hapless seasons;
T'o gailors, storms ; to cities, civil treasons.”

ArpEariNG suddenly in the nocturnal sky,
and often dragging after them tails of im-
mense size and brilliancy, comets were well
calculated, in the earlier ages of the world,
to attract the attention of all, and still more
to excite the fear of many. It is the almost
unanimous testimony of history, during a
period of upwards of 2000 years, that comets
were always oonsidered to be peculiarly
« ominous of the ,wrath of heaven, and as
harbingers of wars and famines, of the de-
thronement of monarchs, and the dissolution
of empires;” and, indeed, those times have
not long since passed away. However little
attention might have been paid by the an-
cients to the more ordinary phenomena of
Nature, yet certain it is that comets and
total eclipses of the sun were not easily for-
gotten orlightly passed over. Hencethe aspect
of remarkable comets that have appeared
at various times have been handed down to
us, often with circumstantial minuteness.

A comet usually consists of three parts, de-
veloped somewhat in the following manner:—
A faint luminous speck is
discovered by the aid of a
good telescope (Fig.1); the
} size increases gradually,
¢ and after some little time
a nucleus appears, that is,

g a part which is more con-

Fre." 1—Te1ascopw densed in its light than
Comet, without a7 the rest(Fig.2),sometimes
nucleus. circular, sometimes oval,
sometimes even radiated like a star. Both
the size and brilliancy of the object still
progressively increase, the coma, or cloud-

like mass around the nucleus, becomes less
regular, and a tail begins to form, becoming
fainter as it recedes from the body of the
comet. This tail increases in length so as
sometimes to spread across a large portion
of the heavens; sometimes there are more
tails than one, and frequently the tail seems
broken off, or much narrower in parts. The
comet approaches the sun in an undula-
ting curvilinear path, which is frequently
almost a straight line. It :
generally crosses that part
of the heavens in which
the sun is placed, so near
the latter body as to be
lost in its rays; but it
emerges again on the
other side, frequently with
increased brilliancy and
length of tail. The phenomena of disap-
pearance are then, in the reverse order, the
same as those of its appearance.

In magnitude and brightness comets ex-
hibit great diversity ; some are so bright as
to be visible in the daytime; others, and
indeed the majority, are quite invisible, ex-
cept with powerful optical assistance. Such
are usually called telescopic comets. The
appearance of the same comet at different
periods of its return is so varying, that we
can never identify a given comet with any
other by any mere physical peculiarity of
size or shape, until its elements have been
calculated and compared. It is now known
that “ the same comet may, at successive re-
turns to our system, sometimes appear tailed,
and sometimes without a tail, according to

Fig. 2.— Telesco-
pic Comet, with
a nucleus.
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its position with respect to the earth and the
wan, and there is reason to believe that
-eomets in general, from some unknown cause,
decrease in splendour in each successive re-
wolution.” (Smythe, ¢ Cycle,” vol. i. p. 235.)
The periods of comets in“their revolution
vary greatly, as also do the distances to
which they recede from the sun. Whilst the
orbit of Encke's comet is contained within
that of Jupiter, the orbit of Halley’s extends
bayond Neptune. Some comets, indeed,
proceed to a far greater distance than this,
whilst others are supposed to pass into
curves, which do not, like the ellipse, return
into themselves. In this case they never
come back to the sun. Such orbits are either
parabolic or hyperbolic. The density or mass
of comets is exceedingly small, and their tails
consist of matter of such extreme tenuity,
that the smallest stars are seen through
them——a fact first recorded by Seneca. That
the matter of comets is oxceedingly small is
shundaatly proved by the fact, that they
have, at times, passed very near to some of
the planets without disturbing their motions
in any appreciable degree. Thus, the comet
of 1770 (Lexell’s), in its advance to the sun,
got entangled among the satellites of Jupiter,
and remained near them four months, with-
out in the least affecting them, as far as we
know. It can, therefore, be shown that this
comet's mass could not have been so much
as 1.5000th that of the earth. The same
comet, also, came very near the earth on
July 1, its distance at 5h. that evening being
about 1,400,000 miles ; so that, had its quan-
tity of matter been equal to that of the
earth, it would, by its attraction, have caused
our globe to revolve in an orbit so much
larger than at present, as to have increased
the length of the year 2h. 47m., yet no
sensible alteration took place. The comet of
837 remsiged for a period of four days
within 3,700,000 miles with a similar result.
A, wery little argument, therefore, suffices. to
ghow the futility of the idea of any danger

happening to our planet from the advent of
any of these wandering strangers. Indeed,
instead of comets exercising any influence on
the motions of planets, there is the most con-
clusive evidence that the contrary influence
prevails, of planets on comets. This fact is
strikingly exemplified in the history of the
comet of 1770, just referred to. At its ap-
pearance in that year, this body was found
to have an elliptical orbit, requiring for a
complete revolution only 5% years; yet this
comet, although a large and bright one, had
never been observed before, and has, more-
over, never been seen since ; the reason being
that the influence of the planet Jupiter, in a
short period, completely changed the cha-
racter of its course round the sun.

A comet may move either in an elliptie,
parabolic, or hyperbolic orbit; but, for rea-
sons with which our mathematical readers
are acquainted, no comet can be periodical
which does not follow an elliptic path. In
consequence, however, of the comparative
facility with which the parabola can be ocal-
culated, astronomers are in the habit of ap-
plying that curve to represent the orbit of
any newly-discovered body. Parabolic ele-
ments having been obtained, a search is then
made through a catalogue of comets, to see
whether the new elements bear any resem-
blance to those of any object that has previ-
ously been observed ; if so, an elliptic orbit
is calculated, and a period deduced. The
elements of a parabolic orbit are five in
number :—

1. The time of perikelion passage, or the
moment; when the comet arrives at its least
distance from the sun.*

2. The longitude of the perikelion, or the
longitude of the comet at the time it reaches
this point. -

8. The perikelion distance, or the distance
of the comet from the sun, expressed in radii
of the earth’s orbit, taken as unity.

* In an elliptic orbit, the corresponding extreme
distance from the sun is called the aphelion.
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4. The longitude of the ascending node of
the comet's orbit, as seen from the sun.

5. The inclination q the orbit, or the
angle-between the plane of the orbit and the
ecliptio.

It is also necessary to know whether the
comet moves in the order of the signs, or in
the contrary direction: in the former case
s movement is said to be direct; in the
latter, retrograde. In an elliptic orbit we
require to know the eccentricity ; from which,
with the perihelion distance, we can ascertain
the length of the major axis, and conse-
quently the comet’s periodic time. We
should remark that the eccentricity is not
the linear distance of the centre of the ellipse
from the focus, bul the ratio of that quantity
to the comet’s mean distance. Up to the
present time the orbits of about 270 comets
have been calculated.

To the early astronomers the motions of
comots gave rise to great embarrassment.
Tycho Brahe, the celebrated Dane, thought
that they moved in circular orbits ; Kepler,
on the other hand, suggested a straight line.
Hevelius seems to have first remarked that
cometary orbits were much curved near the
perihelion, the concavity being towards the
sun. He also threw out an idea relative to
the parabola, as being the form of a comet’s
path, though it does not seem to have occur-
red to him that the sun was likely to be the
focus (“ Cometographia,” fol., Gedani, 1668).
Borelli suggested an ellipse or a parabola.
Sir William Lowér was probably the first to
hint that comets sometimes moved in very
eccentric ellipses ; this he did in his letier to
his “especiall goode friend Mr. Thomas
Harryot,” dated February 6, 1610. Dirfel, a
native of Upper Saxony, however, was the first
to prove anything ; which he did in 1681, by
showing that the celebrated comet of the pre-
ceding year moved in a parabolic orbit.

History informs us that some comets have
shone with such splendour as to have been
distinctly seen in the daytime. The comets

of 45, 675 a.p., 1106, 1402, 1532, 1577, 1618,
1744, 1843 (i.), 1847 (i.), 1883 (iii,), are the
principal ones which have thus besn observed.
There are several well-established instances
of the separation of a comet into two or mere
portions. Seneca mentions an instanee
(““ Quest. Nat.,” vii. 16). Such was the case
with Biela’s comet in 1845. When fiest de-
tected, on November 28, it presented the
appearance of a faint nebulosity, almost cix-
cular and with a slight condensation towards
thecentre ; on December 19, it appeared some-
what elongated, and by-the end of the moxnth
the comet had actually separated into two
distinct nebulosities (Fig. 3), which travelled
together for more than three months; the
maximumdistance (157,240miles) wasattained

T, 8,—Diela’s Comet, 1846, (Telescopic view.)

on March 3, 1846, after which it began gra-
dually to diminish until the comet was lost
sight of in the middle of Apml. Atits return
in 1852, the scparation was still maintained,
but the distance had increased to 1,250,000
miles. At its return in 1859, the comet does
not appear to have been detected, owing to
its unfavourable position.*

The question whether or not comets are
self-luminous, has never been satisfactorily
settled. The high magnifying power that
may sometimes be brought to bear on them
tends to show that they shine by their own
light. Herschel was of this opinion from his
observations of the comets of 1807 and 1811 (i.).

* Comet i. of 1860, discovered in Brazil by Liais,

had a double nebulosity, resembling, it would seem,
that of Biela's comet,
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T4, i ounifest, however, that if the existence
of phases could be certainly known, <this
would farnish an irrefragable proof that
comets shine by reflected light. It has
been asserted, from time to time, that such
phases have been seen, but the statements
made are upsapported. Delambre mentions
that the registers of the Royal Observatory at
Paris exhibit undoubted evidence of the exist-
ence of phases in the comet of 1682. Neither
Halley nor any other astronomer who ob-
served this comet have given the slightest
jintimation of their having seen phases. James
Cassini mentions the existence of phases in
the comet of 1744 (“ Mém. Acad. Sciences,”
1744, p. 803) ; on the other hand, Heinsius
and Chésaux, who paid particular attention to
this comet, positively deny having seen any-
thing of the kind. More recently, Caccia-
tore, the celebrated Italian, expressed a posi-
tive conviction that he had seen a crescent in
the comet of 1819. * It was found, however,
that the position he assigned to the line
forming the horns of the crescents, was in-
compatible with the supposition that the
comet shone by the light of the sun.”

Arago sums up by saying that the obser-
vations of M. Cacciatore prove only that the
nueleiof comets are sometimes very irregular
(“Pop. Ast.,” vol. i.p. 627, Eng. ed.). Her-
schel states that he could see no signs of any
phases in the comet of 1807, although he
fully ascertained that a portion of its disc
was not illuminated by the sun at the time of
observation (“Phil. Trans.,” 1808, p. 156).
The general opinion now is against the exist-
ence of phases, and thus we must consider that
comets shine by their own inherent light.

Bome comets have been observed with
round and well-defined planetary dises.
Seneca relates that one appeared after the
death of Demetrius, king of Syria, but little
inferior to th- s, being a circle of red fire,

jparkling with stich a light as to surmount
&Dhmﬁty of night. The comet of 1652,
by Hevelius, was hearly as large as the

moon, and well defined, though not nearly so
bright.

There are several curious phenomena con-
nected with the tails of comets which require
notice. It was observed by Pierre Apian
that the trains of five comets, seen by him
between the years 1531 and 1539, were
turned from the sun, forming an imaginary
prolongation of the radius vector, or the line
joining the sun and comet; as a general
rule this has been found to be the case®
although exceptions do occur. Thus, the
tail of the comet of 1577 deviated 21° from
the line of the radius vector. In some few
instances, when a comet had more than one
tail, the second extended more or less fowards
the sun, as was the case with the comets
of 1823 and 1851 (iv.). Although comets
usually have but one tail, yet two is by no
Ieans an uncoOmMmMon num-
ber (Fig. 4), and indeed
the great comet of 1825
had five tails, and that of
1744 as many as six, ac-
cording to Chésaux. The
tails of many comets are
enrved so as frequently to
resemble in appearance a
sabre; such was the case
with the comets 1843,
1844 (iii.), and 1858 (v.) amongst others. The
comet of 1769 had a double curved tail,
thus .

The trains of some great comets have been
seen to vibrate in a manner somewhat simi-
lar to the Aurora borealis. These vibrations
commence at the head, and appear to traverse
the whole length of the tail in a few seconds.
It was long supposed that the cause was con-
nected with the nature of the comet itself,
but Olbers has pointed out that such appear-
ances could only be fairly attributed to the
effects of our own atmosphere, for this rea-

* The researches of M. Edward Biot show that

this fact was known to the Chinese long before the
time of Apian (* Comp, Rend.” xvi,, p. 751).

Fig. 4.— Comet i.
1847, on Maxrch 80,
with a bifid tail.
(Tclescopic view.)
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son :—* The various portions of the tail of &
large comet must often be situated at widely
different distances from the earth, so that it
will frequently happen that light would re-
quire several minutes longer to reach us from
the extremity of the tail than from the end
near the nucleus. Hence, if the corrusca-
tions were caused by some electrical emana-
tion from the head of the comet, even if it
occupied but one second in passing over the
whole surface, several minutes must neces-
sarily elapse before we could see it reach the
tail. This is contrary to observation, the
pulsations being almost instantaneous.”

Comets have been seen to pass over the
sun’s dise. One of the most remarkable in-
stances occurred on themorning of November
18, 1826. The phenomenon was anticipated
by Gambart, and said to have been witnessed
by him and Flaugergues. There is some
doubt on this point.

The following is an excellent instance of
the ever-changing appearance of comets; it
relates to the one of 1769 :—~On August 8,
Messier, whilst exploring with his two-foot
telescope, perceived a round nebulous body
which turned out to be a comet. On the 15th
the tail became visible to the naked eye, and
appeared to be about 6° in length; on the
28th, it measured 15°; on September 2, 36°;
on the 6th, 49°; on the 10th, 60°. The comet
having now plunged into the sun's rays,
ceased to be visible. On October 8, the peri-
helion passage took place; on the 24th of the
same month it reappeared, but with a tail of
only 2°; on November 1 it measured 6°; on
the 8th it was only 24°; on the 30th it was
14°. The comet then disappeared” (** Mém.
Acad. Sciences,” 1775, p. 392).

GroreE F. CHAMBERS.
Eastbourne.

A LESSON IN PHYSIOLOGY.

“1 mAvE often ertertained the idea of study-
ing physiology, and should very much like
to commence; but it is too formidable an
undertaking. The very terms employed are
of themselves sufficient to prevent a non-
scientific man from following such a pursuit.
Besides, to do so effectively, one ought to
observe the operations of a dissecting-room,
and these I have neither the taste nor the
opportunity to witness.”

These were the remarks by which we
were met, as we one day advised our friend
‘W—, who was in a somewhat depressed
state of mind in consequence of a sudden
bereavement, to apply himself to the study
of zoological or physiological science, as a
means of diverting his thoughts, to some ex-
tent, from the subject that caused him so
much grief and preyed so seriously upon his
mind.

“If you commenced your studies by ats
tempting at once to investigate and compre-
hend the intimate parts of the human ana-
tomy, no doubt you would find your task
somewhat perplexing; but come and visit
me this evening, and we will see whether
there is no easy ascent to the ground that
you desire to attain. I will endeavour to
put you in the right track, and you may
then use your discretion as to whether or
not you will prosecute your journey.”

« Agreed,” said our friend; and it was
arranged that on the following evening we
should be prepared with a suitable object,
from which our first lesson might be de-
rived.

The next morning being remarkably fine,
we took the opportunity of making an ex-
cursion to a neighbouring pond, for the pur-
pose of seeking the desired specimen for our



firiepd® who, punoctusl to his appointment,
mallvhis appearanoce in the evening.

*“What on earth have you got there?”
bo exclaimed, ss, entering our parlour, he
fmnd ns busily employed in adjusting our
microseope, 10 axamine one of the results of
our meorning’s search,

“A hangry erveature, to which I have
jost given a meal, in order that it may the
better serve to illustrate the process of diges-
hn

~Our friend approached with rather an
imquisitive look, but when we placed in his
hand the glass elide, upon which we told

his conviction that we had isvited him for
the express purpose of amusing onrselves at
his expense. And, in fact, our friend’s ve-
mark was quite anticipated by us ; for, tothe
ordinary observer, there was nothing visible
upon theslide, excepting a small sguare piece
of thin glass, apparently possessing & bluish
tinge. Laying the slide upen the stage of
the microscope, however, and adjusting the
focus, we quietly drew our friend back to
the table (for he had turned sullenly away
from us, and was seeking the nearest easy
chair), and requested that he would examine
the slide through the instrument. Just

Fie. 1.—Hydatina senta, as it appears when fed with indigo. «, stomach; b, rudimentary liver; ¢, cloaca, or
distended termination of the alimentary canal; an, anus, excretory aperture; d, young in process of

development ; ¢, contractile vessel, rudimentary heart; £, jaws.

The cilia (c:) are seen to attract

numerous currents of indigo, and repel unsuitable substances in the opposite direction.

33m there lay the object to be examined, he
uttered an exclamation (which you, reader,
#re quite at liberty to imagine), indicating

# A very simple and effective method of procuring
the inhabitants of pools, is by dragging a ring
not, made of calico, and screwed to the end of an
ordinsry walking-stick, through the vegetation grow-
ing in or upon the surface of the water; and then,

ing allowed the water to drain off, pouring the
sediment that remains in the net into a wide-necked

-bottle, which has been previously filled one-
or two-thirds of clear water from the same
© Alutle p- otice will soon enable the student
\guish the leger forms of animalcule, and
them by means of a glass ¢ dipping-tube,” t
of the misrossope. '

imagine his amazement, when, on looking
through the tube, he saw the creature here
representied (Fig. 1) swim slowly across the
illuminated field !

' Well,” said he, after his surprise had to
some extent abated, “I owe you an apolegy ;
but I really thought you were trifling with
me. What is this creature? Was it really
upon that slide ?”” (and he looked doubtingly
at thelast named). “ And how many times is
it magnified P and where did you get % P”

We removed the slide onco more, and
pointed out to him a diminutive, white, mov-
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ing speck, beneath the covering glass, which
protected the drop of water apon the slide,
and which contained, along with the animal-
oule, a little indigo in solution, that was to
serve it as a supply of food.

The animalcule is called Hydatina senta,
a name given to it, I believe, by a Prus-
sian microscopist, called Ehrenberg* who
has devoted his whole life to the investi-
gation of these minute forms of animal ex-
istence, and I have selected it in conse-
quence of its transparency, the simplicity of
its internal structure, and the facility with
which it may be obtained from almost any
pool or running stream.

It belongs to a group of animals of the
worm tribe, called Rotatoria, from a peculiar
apparatus they possess, and which will be
described hereafter. An examination of its
external form will show you that the body is
divided into rings or sections, and at the
posterior termination you will notice a kind
of forked tail or * pedicle,” which serves as
a member of locomotion, the creaturc em-
ploying it to grasp objects as it proceeds, and
by this means to pull or push itself on-
wards.+ At the anterior part of the body, and
almost continuous with it, is the head, and
quite in front you will find the ‘‘rotatorial
apparatus, which serves as an organ of loco-
motion and nutrition (Fig. 1).

This remarkable appliance consists of a
vast number of minute hair-like fibres, pro-
longations of the delicate external investiture
of the animal, termed cilia, which are kept
in a state of constant vibration, causing a
current of water to flow continuously in the
direction of the mouth, and to bring with it
the food upon which the animalcule subsists ;
in this case, as you see, particles of indigo.

* Ehrenberg discovered an almost incredible num-
ber of microscopical organisms, but his account of
the natural history and anatomy of these creatures is
by no means correct,

+ The pedicle of Hydatina, and other rotatorial

worms, correspends with the same organ in the
Nagantis, or larger swimming worms,

“ What I” exclaimed our friend, * do. you
mean to say that those little fiakes are-the
indigo that yon have dissolved im the
water?”

Most assuredly; for although to the
naked eye the water drop seems $o0..be
merely tinged with blue, yet when you %x-
amine it microacopically, you can thus detect
the particles held in solution. But to re-
sume.

In another species of the group (Rotifer)
this ciliary apparatus so closely resembles
a pair of revolving wheels, that it was long
believed to be such, and the creature was
commonly known as the ‘wheel-animal-
cule.”

The food, then, being conveyed to the
mouth through the agency of these cilia,
enters the gullet, or, as it is scientifically
called, the * csophagus;” and is there sub-
jected to a masticating process, by means of
a pair of jaws, which you will perceive
working incessantly to and fro, but at some
little distanee from the ciliary apparatus.*

These jaws, which are shown consider-
ably magnified in Fig. 2, £, may be said to
foreshadow the masticating organs of the
higher races of animals, more especially
those of the insect tribes.

Having gone through this ordeal, the
food then passes rapidly into the simple
stomach (Figs. 1, @, and 2), where you may
see the blue substance accumulated in cen-
siderable quantities, and there it is duly
digested.

In our case you are aware that this func-
tion takes place through the solution of the
food in the stomach by the gastric juice,
which converts it into a kind of creamy com-

* If the reader should not have a living specimg
for observation, he may easily comprehend the chia-
racter of the movement performed by the jaws, ifhe
partially closes his fists, and placing the pc.]ml md
knuckles in juxtaposition, works them againgt one
another by opening and closing the fingers. A simi-
lar motion in these jaws enables them to kuiead the
food in its passage. .
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pound, termed ¢ chyme.” This chyme passes
on into the alimentary canal or intestine, at
the commencement of which it is mixed with
the fluid secreted by the liver, well known
to you as the “bile,” and the nutritive por-
tion of the chyme, ‘the “chyle,” as it is
called, is absorbed in a liquid form, by a
special system of vessels, and conveyed by
the “lacteals,” or chyle-ducts into the blood.
In the latter form it is circulated through
the system, and aids in the formation of the
various tissues of which the body is com-

posed.

having previously yielded up its nutrient
materials to the ciroulating system, it is
ejected at the anal orifice (Figs.1 and 2, an).
So much for the digestive apparatus of Hy-
datina. This portion of its anatomy is simple
enough—is it notP—and nothing can more
clearly foreshadow the complicated organs
that perform the same function in the higher
animals. 'When you come to examine these,
you will find that the higher you rise in the
series, the more perfectly do the liver and
one or two other organs, which are here
obscure, become specialized, each having a

}—Digestive Apparatus of Hydatina. J,jaws; s, supposed salivary glands; , rudimentary hver; «. alimen-
tary canal ; an, anal orifice ; i, cloaca. ,

Now, if you examine the stomach and re-
maining portion of the alimentary passage of
Hydatina (the whole of which is easily dis-
tinguishable through its dark blue contents),
you will perceive it to be imbedded in what
might be mistaken for green fat (Fig. 1, 3,
and Fig. 2, 7) ; this is supposed to be a rudi-
mentary form of the liver, coloured by the
bile, which is poured into the stomach (or
absorbed through its walls), and there mixes
with the food as it progresses. The last-
named accumulates in considerable quanti-
ties near the pdsterior extremity of the in-

ie, which s greatly dilated, and forms
cloaca (Fig. 1, ¢, and Fig. 2, ¢)); and

distinet place in the body assigned to it, but
all communicating with the digestive canal,
from which the nutritive fluid is conveyed
to the great central organ of circulation—the
heart—and constantly propelled by this or-
gan to all parts of the animal frame. ,

“It is very wonderful,” said my friend,
“ And has this invisible creature a heart apd’
circulating system, as well as a stomach for
the digestion of its food ?”’

Before I answer that inquiry, I must re-
mindyou that, as you well know, in order that
the blood of the higher animals may be re-
tained in its purity, and enabled, so to speak,
to do its duty in the animal fabric, it must
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‘be brought from time to time into contact
with the atmosphere, to which it gives off
the superfiuous carbonic acid gas that it has
absorbed in its passage through the system,
and receive in its place a supply of oxygen.
In aquatic animals, the blood derives its
oxygen from the air contained in the water,
the latter element being admitted into some
portion of the body, and brought into com-
munication with the blood-vessels ; or, in
other cases, the sanguineous fluid is con-
veyed to some special external organ that is
always in contact with the water. The in-
terchange of gases takes place between the
blood and the atmosphere (or the water in
which it is contained) through the membrane
of the vessels in which the former circulates,

Fia. 3.~Cireulating Apparatus wn sifu. c. contractile
vessel ; ¢!, cloaca ; v, vascular system.

In Hydatina, and the other animals of
this group, just as the digestive process is
extremely simple, 8o also are those of circu-
lation and respiration, for the chyle, or
nutritive portion of the digested food, finds
its way from the alimentary canal into a
special system of vessels, where it is, in all
probability, mixed with water; and the fluid
thus formed is circulated through the body,*

* This fluid is called “chylaqueons;” and the
system of vessels through which it circulatés has
been denominated the * vascular water system.” An-
other ‘peculiarity of this and other similar forms is,
that the whole of the internal portion of the body is,
more or less, filled with fluid, which serves as a
means of respiration, and perhaps also of nutrition.
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in the same manner as the blood of the
higher animals,

And now, I am prepared to answer your
inquiry, “ Whether or not the creature pos-
sesses a heart.”

If you observe the posterior part of the
body carefully, you will perceive a tolerably
large transparent vessel, which appears to be
oval a8 you view it, and which suddenly eon-
tracts from time to time, and then slowly
expands again.

This is the rudimentary ** heart,” which,
when it contracts, forces the * chylaqueous
fluid ” into the system of vessels connected
with it, some of which you may see passing
towards the Liead, on either side of the body ;
and as it absorbs that fluid (in all proba-
bility from the cavity of the body itself), it
becomes gradually dilated, and assumes a
somewhat globular form.

The little creature is, moreover, furnished
with a number of longitudinal and transverse
muscles (see Fig. 1), which enable it to con-
tract its whole body to such an extent that it
can shrink up into a ball, retracting at the
same time its ciliary apparatus and its foot ;
and this movement, which is frequently re-
peated, aids considerably in the circulation
of the ** nutritive fluid.”

F16. 4.—Contractile Vessels, with commencement of
circulating tubes. «, dilated ; b, contracted

“What is that oval body that I see
above the digestive organs? it appears more
opaque than the other parts, and seems quite

immovable.”
That is an egg; or, more correctly

speaking, an embryo, in process of develop-



ment; for this creature, although so lowly
organized, bears its young alive.

But, my friend, I think your first lesson
in physiology has been sufficiently pro-
tracted. You have seen how a little crea-
ture, invisible to the naked eye, may still be
formed by the Almighty Hand, perfect in all
its internal and external parts; and when I
tell you that even a nervous system has been

traced within its body, you will perceive that

it has its sensations of pleasure and pain, as

well as all other animated beings ; and I once

more recommond you, if you wish to cultivate
. & nearcr acquaintance with Him whose pre-
‘ sence may thus be detected even in the in.
© visible world, to pursue the study that we

have commenced this evening.

Liverpool. JAMRS

PHOSPHORESCEN(E.

It is related of Christiana, the dauglter of

Linnwus, that while walking in her father's }

garden, in the evening of a Lot and brilliant
summer’s day, now and then watering some
favourite plants with her arrosoir, her atten-
tion was arrested by flashes of light which
were emitted by some flowers of nasturtium.,
Coleridge, the poct, thus alludes {0 it :—
“Tis said, on summer’s evening hour,

Flashes the golden-coloured flower,

A fair electric flame.’

Strolling at twilight, or in {Le evening,
by the hedge-row, or along the field-path, at
this season of the year, especially over the
sandy soil of the Surrey hills, you will see
little sparkling gems illuminating the banks
which divide the fields. Should you be for-
tunate enough to entrap one of these living

jewels, it will be found, on examination by

daylight, to have legs and wings, if it be a

male, but no wings if it be a female; it is. in :

fact, an insect which naturalists have named
the Cicindela, or “Sparkler.” You douht-
less have heard of it by the familiar name of
the glow-worm, more correctly glow-beetle.
There is also to be found in the gardens
about Twickenham and western parts of
Middlesex, & kind of centipede-looking worm,
which leaves behind it a trail of phosphoric
light, as it takes its moonlight rambles over
the gravel walk,

Y

w

. Should you be sailing down the Mersey,
or merely crossing that stream in the ferry-
! boat from Liverpool to Birkenlead, in the
" autumn time (particularly if the evening be
such as to overshadow the harvest moon),
you will be delighted and surprised to notice
that as the vessel cleaves the water, it will
appear to be floating “on the realms of
light.” A closer examination of the water
shows it to be charged with minute infusorial
animalcules (Pyrosoma atlantica), only to be
discovered by a microscope; every one of
them, however, glows with light. Down
some of the lead mines in Derbyshire, the
miners throw out with the ore & pretty green-
ish-blue erystal stone like bits of the frozen
sca. This is called “fluor spar.” There is
such an abundance of ii, that some of the
operative chemists sell it at a few pence per
pound. If you make this spar warm over a
flame, holding it with a piece of wire, and
then take it into a dark room, it will shine
with a very curious flickering blue light.
‘While in the dark room, be provided with a
few lumps of sugar of such ape as you ean
break between the fingers. Now divide
them, and a flash of light will be visible ; rub
the lumps of sugar together, and there will
be more light.

On many of the commons of England,
and by the sides of numerous brooks, willow-



trees are allowed to grow here and there.
One more venerable than tho rest has per-
haps begun to decay, and you may help
yourself to pieces of its trunk without saw
or axe. Country boys call it “touchwood,”
for if a spark fall upon it, it will burn like
tinder, When the day has been unusually
warm and bright, this touchwood, if taken
into a dark place, will shine with a most sin-
gular and beautiful phosphoric light.

In that warm region of the earth where
Cayenne pepper grows, where the coffee.
plant flourishes, and where the sugar-cane is
an immense grassy weed, innumerable in-
sects may be scen at sunsel skitting and
dancing in the air, as we cee gnats do during
our meadow walk in this country. Every
one of these litile ereatures, called in that
country * fire-flies,” teems with light. and so
brilliant are they that three of them placed
under a glass, on a dark night, would give
light enough to enable you to read Recrea-
tive Science or the Daily News. The ignis

or © Will-o'-the-wisp,” has afforded
the poets and romance-writers many a my-
thical theme, such as the following hy
Darwin :—
. “On distant swampy heuth T sce
A Will-o'-the-wisp '—Ah ' luchless h

Who to next hamlet bends his way
That glimpse will lead him fair astray.

This luminous vapour ig often seen during
the summer months hovering over marshes,
or undrained meadows in the vicinity of stag-
nant pools ; the slightest breath of air causes
it to flit and move as if it had life.

Sitting in our garden watching the Queen
of Night, the Silver Moon. we sce the most
glorious example of phosphorescence. For-
tunately for me, I live in an age and in a
country that allows freedom of opinion and
of thought. Unlike Gualileo, I shall not be
cast out of the pale of society for giving ex-
pression to a belief that the light of the moon
is not of that natarc or quality which the
philosophers have hitherto taught. True, I

am led to this belief only by analogy; but
this modo of reasoning strengthens my idea,
because it tells as much against the old re-
flecting theory as it does in favour of my
phosphoric speculation! But this matter
cannot be argued here; pass wo then on to
facts. If sulphate of barytes be calcined in
a peculiar manner, it will shine with light
after exposure to the sun, even under water.
Nitrate of lime melted and kept fused for
five to ten minutes, then poured into a hot
ladle and allowed to cool gradually, will,
when broken up and exposed to the sun’s
raya, emit a most lovely specimen of artificial
moou-light in a dark room.

If we take three parts of well calcined
oyster-shells, and one part of powdered fluor
spar, thoroughly mixed and strongly heated
for an hour, the compound ecarth will emit a
beautiful phosphoric light. The luminous
willow-trees, together with Will-o’-the-wisp,
have been the foundation of many a ghost-
story, as told by some luckless wight, who,
after seeing a sweetheart home, has had to
relurn through the meadows to his native
hamlet.

i Now,all these curious lights may be at-

| tributed to one cause, namely, phosphores-

| cence.

| The light thus visible differs from the
sun’s light, and from the light emanating
from combustion, in this one particular—that
there is no sensible heat with it. Hence,
phosphorescence is pure light, while ordinary
light may be considered to be adulterated
with heat, which produces effects indepen-
dent of the pure principle of phosphores-
cence.

Hereafter I may record my experiments
for producing photographic images from
phosphorescent substances. So far we may
positively say that phosphoric light bears
with it the chemical ray.

SepTIMUS PrEssg.
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A GEOLOGICAL EXCUBSION TO THE COTTESWOLD HILLS.

Tazzs is one mode of studying geology for
which the phrase Recreative Geology is parti
cularly appropriste. 'We mean practical and
personal research in thequarry and ontheroad:
side. It is, indeed, our own opinion that not
only is no other method of study so pleasant,
but that none other is so successful. The
best geologists, both amongst the living and
the dead, have been thorough working and
walking men. Some of them have related
to us curious and amusing incidents of their
pedestrian tours and hammering handicraft.
Old Father Smith, or “ Stratum Smith,” as
the author of the first complete geological
map of England was called, has enlivened
many an hour of our boyhood by his never-
failing fund of rambling reminiscences. He
had walked over a great part of England,
snapping and hammering ; and, being the first
who had gone abroad in this position, was
frequently misunderstood. Sometimes he
was commiserated as a poor escaped lunatic,
sometimes as a searcher for gold, sometimes
as a foreign spy, and at other times for a
poacher, or a conjuror, or a showman, or a
grotto-maker. His first meeting with Pro-
fessor Sedgwick was upon horseback, with a
atout boy behind him, and a couple of deep
saddle-bags ; the boy being hired as guide to
a “mine of sugar candy,” which Smith knew
“to be sulphate of barytes. Smith once left a
box in his lodgings at Bath, which he strictly
and solemnly charged his landlady to watch
over with jealous care, and on no pretence
whatever to permit it to be opened until his
return. 'What woman could resist the
temptation to peep into a box so mysterious?
Certainly not Smith’s landlady. But when
she had yielded to the impulse of her un-
governable curiosity, snd found only a heap
of old and odd stones, she was so offended at
the supposed hoax, that out of doors went

the box, and in doors its returning owner
was scarcely permitted to come. * What did
he mean by playing such a trick to a poor
lone woman P

Another good story is that of one of our
most eminent and ardent living geologists,
who, being invited by a nobleman to meet
some fashionables at dinner, occupied his
morning by investigating the heaps of stones
at the sides of the road which led to the park
gates. While sitting on one heap and ham-
mering very hard, a lady of rank, one of the
bidden guests, rolled by in her carriage. The
professor touched his hat, and immediately
the lady, mistaking the meaning of his move-
ment, threw him a shilling! After dinner
that day the delighted professor returned
to his fair but deluded neighbour at table,
whom he had been entertaining in his best
manner, the shilling, with thanks and mock
gratitude.

Without going beyond the records of our
own experience, I might fill many pages with
similar amusing incidents, which riseup vividly
to recollection as I cast a momentary retro-
spective glance over past summers of way-
ward wanderings from quarry to quarry.
Near Stonesfield, in Oxfordshire, I was a
year or two ago, walking home with a gentle-
man who had accompanied me to the slate or
stone pits, and worked with me for fossils.
‘Wo Lad obtained, by purchase and personal
labour, a bagful, and as my friend was
kindly taking his turn in carrying the full
and heavy bag across some out-of-the-way
country, he missed the right road. Stepping
up to a cottage door in a little hamlet, he
knocked for the purpose of inquiring the
right way, but was rather abashed when the

areful though uncivil housewife opened the
door, and casting a suspicious glance upon
my dusty friend, exclaimed, “No, I don’t
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want nothing to-day. Go away; I won't
have nothing at no price!” Never shall we
forget the indescribable look of our friend.
At first he could not laugh ; but athome, and
after tea, we langhed long and loud at the
ill compliment paid to a son of science, and
the indignity done to a bag of precious
fossils.

I could also relate some curious conver-
sations with quarrymen respecting the nature
of fossils, and some vexatious mistakes which
have placed me upon wrong scents, and se-
duced me many a weary mile to no purpose.
In the Wealden district of Sussex, for ex-
ample, I once heard that one of the navvies,
in a railw:N@wmtting, had found ‘Noah’s
breastplate.” ¥ What this could really be, by
no stretch of imagination could I conjecture.
Away, therefore, I went, over hill and down
vale, and through strong clay fields for long
miles, in search of “Noah's breastplate.”
Fatigued and heated I arrived among the
navvies, and, after stating my desire, one of
the hulkiest fellows was shouted for. Full
of the importance of his discovery, he led me
to his mud-hovel, and after due pauses and
sundry sad exaggerations of the value of
his treasure-trove, he at length produced the
said Noah's breastplate, which proved to be
a few large, shiny, lozenge-shaped scales of
a lepidote, a fossil fish well known in the
‘Wealden beds. Five sovereigns was the least
our friend would take for Noah’s breastplate.
Upon rashly offering five shillings, its full
worth, I was summarily and indignantly
ejected, and Noah's breastplate was restored
to its ark, an old wooden box. The reader is
assured the navvy’s nomenclaturc was such
88 we have given it.

I believe I could make a small volume of
such geological experiences, and I will venture
to say my brethren of the hammer, who may
have walled as far and as frequently, could
add to its stores. We have piscatory collo-
quies and anecdotes, which seem greatly to
delight anglers, from the days of Walton and

Cotton downwards; why should we not have
geological incidents and experiences? Why
should they die out with the men who have
been the subjects and narrators of them?
Some day, perhaps, ere I myself become a
fossil, I may attempt to gather together such
a Lapidosa Curiosa, and meanwhile invite
contributions well authenticated.

My present purpose is to indicate, to
young and less practically informed geolo-
gists,the most suitable places for brief sojourn,
and excursions from large cities, the best
methods of reaching them, and the most
convenient centres of abode, together with
particular quarries and strata, and more espe-
cially the fossils to be found or sought, with
some notices of local collections and col-
lectors. This is a kind of knowledge only to
be acquired by experience, and unfortunately
oftentimes at the cost of continual disap-
pointments and fruitless labours. I have to
regret much lost time from the lack of the
needful information previously to departure,
and I have generally found that none but
those who have worked locally for themselves
can give accurate information. By taking a
district at a time, and throwing together
such notes and recollections as come to hand
and mind, without pretension to a scientific
mode of treatment, and with a ruling desire
to allure others into the same pleasant and
profitable excursions which have afforded me
so much undying interest, I hope to be of
service to the rising race of geological stu-
Jdents,” and especially to that large and in-
creasing class who earnestly seek an oppor-
tunity of acquiring health for the body and
food for the thoughts at the same time, and
by the same recreative excursion.

Amongst all the fields for fossil-hunting,
and the investigation of strata, none occurs
to us as more suitable for our first essay than
the Cotteswold hills and vales. They are
easily and speedily reached by railway, and
two or three important towns lie amidst them.
They present an assemblage of very inte-
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resting strata, generally rich in fossils, and
cotttprising some of the best typical examples
of rocks and petrifactions. Moreover, the
besuty and variety of the seemery, which
they themselves constitute or encircle, is such
as can scarcely be surpassed amongst the
secondary rocks of England. We have lin-
gered for many sunny hours upon their slopes
and summits, and upon their frontal battle-
ments, gazing on a long winding river, or
far grassy and rocky hills, or down upon
clothing mills and factory cottages, nestling
under oolitic prominences, and we have stood
and watched the railroad trains winding
through the cuttings of inferior oolite or
clay, and steaming down into the confluences
of valleys once washed by the whelming
waves,

For nearly three years have I found
pleasing heights and haunts, and retired
nooks and profitablo excavations, in these
hills, and I must have perambulated more
than one hundred miles amongst the Cottes-
wolds with hammer and bag, adding the walks
of season to season ; whilst I must have car-
ried, in all, some hundredweights of fragments
of rock on a back hardly broad enough to
bear the burdens of life, much less the bur-
dens of consolidated mud and sand, with
imbedded shells, which zeal for a favourite
pursuit had accumulated at the quarry’s
edge. Some prosaic folks would think the
present contents of my cabinet hardly equi-
valent to the expenditure of time and toil
requisite to their acquisition, but no one will
deny that an improved state of the stomachic
fanctions is well purchased at even a more
profuse expenditure, while all who have any
love for scenery will allow that when memory
becomes a gallery of natural beauties and
exceeding loveliness, and when every fossil
suggests its original quarry, with its sur-
rounding glimpses of remote woodlands, and
rolling waters, and gising hills, and rounded
promontories—.nep time could hardly have
been better spent, or toil more richly re-

warded. Many plain commercial people
might be disposed to adopt some lines put
into their mouths, and sing :—

“ Tho’ fossils once were shells and bones,
Now at the best they are bul stones.”

We should add, for our own parts, and in
self-defence : —
* So richly storied are these stones,

So full of meaning—shells and bones, T

So far remote their primal age,

So pregnant ev'ry rocky page

With mighty lore—that none can fail

To learn from their deciphered tale

How wide the sphere, how brief the span

Of fyail and mcan, yet mighty Max.”

Any pedestrian who wishes to ramble over
the Cotteswolds, can reach them rapidly by
railway. The Great Western line will con-
vey him to Cheltenham, Gloucester, or
Stroud, and either of the three will form
good starting stations. After many rambles
he will find out for himself their physical
geography and geology, which may be thus
condensed.

The Lills, properly so called, consist of
a number of eminences, of greater or less
heights, rising out of a long chain. Some
of these are of considerable al titude. Cleeve
Cloud, not far from Cheltenham, rises to a
height of 1081 fect; Leckhampton Hill,
which overlooks Cheltenham, and presents it
to great advantage to the spectator, is 978
feet high ; Birdlip Hill, a little further on,
attains 969 feet; Painswick Hill, 929 feet ;
and Stinchcomb Hill, near Daisley, 725 feet ;
while on the same frontal range, Uley Hill
(locally Uley Berry) attains 823 fect, and
Frocester Hill 780 feet. The three last-
named eminences (Stinchcomb, Uley, and
Frocester) afford views over the Severn, and
include a wide expanse, the beauty of which
is very remarkable. We have visited the
two latter at least eight or ten times, and we
can honestly say we never found the scene
pall upon us. Geology and the journey
from London would be well repaid by a
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view, on & favoursble day, from these sum-
‘mits. Englishmen do not know half their
scenio treasures. Many a foreign prospect
of celebrity would suffer by comparison
with what is to be found here. Btincheomb
takes in most of the course of the Severn,
but Frocester and Uley equal, if they do not
excel it, in various combinations. 'We have
been informed that the celebrated dissenting
preacher, the late Rev. Robert Hall, when
conveyed to Uley Berry, upon alighting from
the carriage, and gazing around for a few
moments, fell upon his knees, and gave
thanks aloud to the Beneficent Creator
for the exceeding beauly of the scenery.
Nor do we think this unlikely, extravagant
as it may sound, from what we ourselves
have heard from the lips of that great man,
that master of pulpit eloquence, while accom-
panying him, in our boyhood, upon country
excursions.

Geologically, we see that the entire re-
gion constitutes a distinct marine area in the
ancient Jura * sca of England, now marked
only by its oolitic rocks and organic remains.
Restoring its primseval hydrographic condi-
tion in imagination, we can detect, in the
north-eastern extension of the area towards
the midland and northern ecounties, the
gradual change of the several deposits, and
of the organic remains; while the transition
is abrupt in the opposite direction, towards
Somersetshire. The carboniferous rocks of
the Bristol Coal-field nearly sever the con-
nection between the Cotteswold and the
more southern area. In the Cotteswold Hills,
then, we have a distinct ancient marine pro-

* The terms Jura and Jurassic are now univer-
sally employed by continental geologists, and fre-
quently by English geologists, to include and de-
nominate the lower oolitic and lias rocks, of which
the Jura range of mountains in Switzerland is com-
posed. Of these the Cotteswold Hills are the Eng-
lish representatives. The one word Jurassic is
convenient, and therefore in frequent use. But
another English term, Bathonian, is more recently
adoptéd by some in a wide application, the strata at
and around Bath being less comprehensive,

vince of the lower oolitic seas ; and here we
have a naturally distinot field for special
geological research, one which, if fully
studied and personally examined, would of
itself suffice to afford a good groundwork of
geology for any student.*

Beginning at the outer escarpments of
this range of hills, we discover them to be
composed of inferior oolite and lias, and to
present low headlands along the vales of
Gloucester and Berkeley, rising, in some
instances, to the altitude just mentioned,
and extending in a tortuous line from north-
east to south-west. In fact, they constitute
the eastern boundary of the Severn, and the
city of Gloucester and the town of Chelten-
ham lie in bays at the foot of this range, the
base of which consists of lias, surrounded by
a variable thickness of oolite. The upper-
most rock of these hills is the great oolite,
but the upper beds are absent from a large
portion of the area occupied by it. When
entire, its thickness is about 150 feet. It
does not extend to the outward escarpment,
but forms throughout the Southern Cottes-
wold, at some little distance in the rear, a
step-like elevation, which is altogether re-
moved from view in the western vales.
Following the course of the transverse
valleys into the mass of the hills (as, for in-
stance, from Stonehouse), the steep slopes
are discovered to be crowned by the great
oolite, so that we may ascend the geological
stairs in our natural course from Stonehouse
or Frocester, near which places there are rail-
way stations. Alighting and ascending from
Frocester, and walking over to Minchin-
hampton Common, we in fact perform a
geological gradation. That this may be
clearly understood, we present a tabular
abstract of the strata in this ares, in their
descending order, from the suriace of the

# Parallel studies may be found in the Caen
stone quarries in the North of France,and ?olenbom
in Germany. The Oxford slates and guarries of Port-
land are notable examples of English oolite,



92

RECREATIVE BOIENCE.

ground, and add to each bed the names of
. the principal places where it prevails.

OOLITIC SYSTEM.
LOWER OOLITE SERIES IN THE COTTESWOLDS.

Beds. Principal Looalities.
Cornbrash and its Clays . Near Cirencester.
Forest Marble . . . . Ditto.
Bradford Clay . . Tetbury Road.
Great Oolite . . . . . Minchinhampton. fond
Stonesfield Slate . . . { Le;;?:]);;fnpton, Eyeford,
Fuller's-earth . « . Wotton Underedge.

s | Leckhampton, Frocester,
Taferior Oolite . . . |  Rodborough.

LIASSIC SYSTL.

Upper Lias Shale
Mailstone . .
Middle Lias Shale
Liss Limestone
Lower Lias Shale

of the Cotteswold Hills;

‘( Vale of Severn and Base
Base of Leckhampton

Hill ; here, in all, 750
feet estimated thickness.

The whole of the above series may be
comprehensively termed the Jurassic series;
and nowhere in England have they a more
typical development, on the whole, than
here, although in other places they may,
in parf, be occasionally more widely ex-
tended.

The two chief sources of springs of
water in these hills are, first, the base
of the great oolite, at about the Stones-
field slate, or the junction with the fuller's-
earth ; and, secondly, to the base of the
upper liassic sands, or in cases where they
are absent, the base of the inferior oolite.
It is interesting to know that from this
latter geological position the river Thames
riges, at the spot called Seven Springs, nenr
Cheltenham, from which town it is a plea-
sant pilgrimage. The nccessary condition
of the water -bearing strata is the super-
position of porous strata through which the
rain and snow-water may gradually filter to
the receiving and retentive stratum below.

Gloucester and Cheltenham are partly
supplied .with whter from these perennial
foustains : ‘Glowcester, by collecting the

rills which trickle down Robin's Wood Hill,
and guiding them to reservoirs situated on
the north side, near its base; and Chelten-
ham, by adopting a similar method with the
water which reaches the surface of the base
of the oolite and underlying sands, along the
flanks of Hewlett's Hill. These are col-
iected into a reservoir on Battledown Hill,
about 150 feet above the town itself. The
saline springs, however, for which Chelten-
ham is so famous, differ in many respects
from the waters just noticed, and are dif-
ferently derived.

This topic is well treated in Mr. Hull's
* Memoir of the Geology of the Country
around Cheltenham, illustrating Sheet 44 of
the Geological Survey.”

I now give an outline of agenda and
excursions from Cheltenham, Gloucester, and
Stroud, or Nailsworth, as centres or head-
quarters, founded upon my own experience,
and upon the supposition that my readers
are tolerable pedestrians and zealous geolo-
gists.

CHELTENHAM, — Inspect Dr. Thomas
‘Wright's collection of fossils, which is re-
markable for its probably unequalled series
of Jurassic echinederms, which the Doctor
has made his particular study. Visit Leck-
hampton Hill, and verify the section given.
Search the bed No. 7, named Pisolite, and
by Murchison, Pea-grit, for small Cideride,
which are often beautiful, but seldom entire.
Hereit is thirty-six feet thick ; at Crickley
Hill, forty feet thick. The higher beds at
Crickley contain many fossils not well pre-
served—mollusca mostly denuded of shell.
No less than twenty species of echinoderms
have been derived from the pea-grit of Crick-
ley, Cleeve Cloud, and Leckhampton. Every
piece of pea-grit should be examined.

Visit Cleeve Cloud ; search for fossils in all
the formations. Trace the oolitic marl, which
may also be found at Miserden and Sudeley
Hill. All these localities contain fossils in
the yellow-white marl,
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The freestone beds contain numerous
shells, but they are very difficult to light
upon casuslly, and hard to clean and detach.
Local cabinets contain several, but they have
been procured at great cost of time and
Iabour. The casual visitor to the freestone
might infer that it was barren of organic
remains. A resident might extract a good
geries from its 100 feet of thickness.

Birdlip Hill, a few miles further, affords
good Terebratule, ete. Fora few days Leck-
hampton and Birdlip would afford ground !

N.E.

1. Great Oolite. 11. Fuller's Earth.
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and reasonable ; he would indicate Tocalities,
or send & man as guide. As to oost, it would
be far cheaper to purclme of him, but he
may not have good specimens at hand.

While in the town, the best maps and
books should be procured, if not before. The
Ordnance Survey Map, Sheet 44, geologically
coloured (sold at Jermyn Street, London,
and by Stanford, Charing Cross), includes
Cheltenham and East Gloucestershire. It is,
perhaps, on too large a scale for the pocket.
A more portable, but less valuable, map was

12. Inferior Oolite. 13. Lias.

Fie. 1.

enough. They are, however, well searched
over by residents.

A rough sketch of a section of part of this
neighbourhood (Fig. 1) will enable the reader
at once to ascextain his geological position.

The shortest way of getting the common
fossils is to repair to one or other of two
local collectors, father and son, named Jen-
king, at Cheltenham. I have dealt with

previously published by Professor Buckman.
Amongst books, there is Murchison’s “ Geo-
logy of Cheltenham,” last edition, containing
figures of fossils.

Two or three gentlemen at Cheltenham
are collectors, and have good cabinets. The
hasty visitor will learn more at Cheltenham
than elsewhere in a short time.

The subjoined section of Leckhampton

Thomas, the father, and found him attentive | Hill (Fig, 2) will facilitate research :—

DEVILE CHIMNEY

No

w O

Fra. 6
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-nmiue ORDEBR OF BSTRATA AT LECK-

HAMPTON BEDS.

Thickness,
ft. in.
1. Trigenis grit 76
2. Gryphite grit 70
3. Babbly oolite, with many

wione, unfossiliferous . 26 0

J. Oolite marl, containing
Terebratula imbria . 17 0 .

6. Freestone, quarried for Tufetior Oolte.
building, with shelly .

layers, as in regular in-
torvals. The thickest
and most fossiliferous
portions at its base . . 106 ¢
7. Pisolite, or pea-grit, and
ferruginous oolite (be-
lemnite bed) and sand. 42 0
Upper liss, about 160 to 180 Ol
Kﬂm sbout . . . . 50 0 Liassic Beds.

Lower lias (probably GO0 749 feet.
feet) . . . .. . 519 oj

Total height “of hill

above the sea level } 79 0

All the above beds require and re-
pay separate study and elucidation, which
we cannot at present find room for; but
they are of considerable interest, especially
with reference to the fossils found in
them.

Crickley Hill (which is well worth a visit)
may be compared with that of Leckhamp-
ton :—

ft.in.
1. Pisolite, with small admixture of oolitic rag-

stone . .
2. Freestone, mcludmg pisolite
8 Hexd blocks of oolite, consisting in part of
very indurated pisolite 39 0
4. Sandy oolite, occasionally pisolitic . . .25 0
5. Lias . 00

Grovorster.—Examine Mr.JohnJones’s
collection. Mr. Jones is a good geologist,
and highly intelligent. The best localities for
collecting Jurassio fossils, starting from this
city, aeé Frocester Hill, Naresfield Hill, and
Cooper’s Hill. For the oolitic freestone, visit
Painswich Hill, 3ir ﬁllp, and Horsepool Hills.
For the fimbria heds, the gryphite and tri-

0 0

.....
........

............

gonia grits, visit Horsepool, leﬂeld.
Cooper’s Hills, At the latter place, Zsre-
bratula globata is abundant, bui not in
sites.

The lower lias may be studied at Purton
Passage, at Tretherne, at the Berkeley Canal
banks, and at the brick-pits near Llanthony,
ete.; the marlstone at Churchdown Hill,
Robin’s Wood Hill, ete.

TYuarther researches may be made down
and up the Severn, but hardly come within
our present scope.

Srroup, or Nansworra.—The latter
preferable, and about four miles from Stroud,
by omnibus, or by a beautiful walk through
one of the most interesting valleys in the
county, and, perhaps, in England. So King
George I1L. thought and said. Both places
take much the same distriot. If start-
ing from Nailsworth (a village among the
clothing-mills, and where there is comfortable
accommodation), several valleys branch out
in various directions, all of more or less geo-
logical interest; that leading to Horsley
least geologically interesting. Perfcct Zere-
bratule may be gleaned from the water-
stones, and a few small pits on the left-hand
side of the Shortwood Valley—one near the
Shortwood Chapel. If time be short, omit
this direction any further than Shortwood
Valley, and go in opposite course to Nails-
worth Hill. Here some old openings at the
roadside leading to the Common afford a few
fossils. Travel up Scar Hill, and look at
the debris of the freestone. Generally, the
freestone hillside quarries, where men are
working, afford very few fossils indeed, not
worth a visit for them. When on “the
Common” examine the quarries, and espe-
cially make for the great oolite beds deve-
loped in two adjoining quarries, near the
middle of the Common, marked by an old
finger-post. These are called Chalkley’s
Quarry, from the man who works them. They
have produced the large and highly inte-
resting assemblage of fossils known as the
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Minchinhampton series, aud as collected and
desoribed by Mr. Lycett, a surgeon of Min-
chinhampton town., The best method will
be te make an appointment to visit and study
that gentleman’'s important and illustrative
cabinet. No other in the county, or indeed
anywhere, contains so interesting and com-
plete a series of the great oolite testacea.
Minchinhampton is about two miles from the |
quarries, and conspicuously marked by its j
chureh tower. -
In returning to Nailsworth, the tourist !
may vary his walk by striking down into an-
other valley, by the plane of Longford’s mills,
or go to Rodborough, across the common,
and thence down into Stroud ; or he may go
from Chalkley's Quarry down the road to
Brinscomb, where thero is a railway station.
Starting from Nailsworth, or Stroud, or Rod-
borough, there would be walking and running
enough for a week or a fortnight. One of
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venient to a geologist, and the situation is
remarkably healthy.

‘Wo have thus indicated as much as might
be, in outline, but we should have very much
to say on the almost unrivalled series of
oolitic fossils already derived, and probably
still derivable, from this beautiful distriot of
the Cotteswold Hills. Almost every wall,
and certainly every quarry, has borne the
marks of our hammer.

At Cirencester, the cabinet of Professor
Buckman is select and interesting, and the
Agricultural College contains a superior gene-
ral museum.

A few Cotteswold fossils, forming part
of general collections, may be seen in the
Jermyn Street Museum, and the British
Museum, London. The Woodwardian Mau-
seum at Cambridge possesses an extensive
collection of the testacea of the great oolite of
the Cotteswolds. If we add our own eabinet,

the best little inus for the Minchinhampton | and that of the Rev. P. B. Brodie, Roring-
Common district would be that called tho | ton, near Warwick, we believe we shall have
Bear, on the Common, and not far from Rod- ' enumerated the best public and private col-

borough. The people who keep it are civil |
and respectable. Ilisigolated, but very con-

A CHAPTER ON

leotions of Cotteswold fossils.
J. R. LerrcHiLp, A. M.

FLIES’ HEADS,

* O happy living things, no tongue
Your beauty can declare ;
A spring of love gushed from my heart.
And I blessed you unaware,”—.lnceenl Meaiiner,

Susmre come at lasl, after the longest,
dreariest winter we have known for many a
year; summer in the quiet, beautiful country,
after the noise, the confusion, and the in-
fluenza of London; summer in the garden,
where the apples are ripening and the holly-
hocks are blooming amidst a throng of gay
companions. * Who does not know the thrill
of gratefu} gladness with which we wander
forth to count our flowers, and rejoice in the
sight of their old familiar faces P

Flowers are our home friends cven from
our childhood, and there ie little need to
urge any true heart to love fhem; yet not
long ago, in the pages of this work, some
handfuls of the wild ones were made dearer
by an insight into their life’s history. We
scarcely feel a deep interest in any unknown
thing or person, however much we may ad-
mire them generally ; and whilst the besu-
tiful colour or form of a flower attracts and
pleases, that admiration and pleasure is in-
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creased tenfold by a knowledge of its struc-
ture, order, use, and of the life circulating
within. So there are other little friends in
the garden and in the field which we notice
generally, but by uncared for because
so little known, and yet which throng our
path with besuty and our atmosphere with
usefulness.

I thought of this as I lingered in the
garden one sunny day last week, and saw,
resting on a sweetbriar leaf, a small-winged
emerald, the beautiful Dolickopus fly, very
common in our neighbourhood, and every-
where near ponds and rivers. Presently, on
a laurel close by, my favourite little Sepsis
alighted, and, after its wsual fashion, ran to
and fro upon the leaves, with quivering, up-
lifted wings rejoicing in the sunshine, and
probably moved by instinct, equally re- |
joicing in the deposit of its tiny eggs. The
bird cherry-tree was just unfolding its white

Heads of Tipule.

blossoms, aitd they are ever a rich pasture-
land for tie insect tribe. I turned towards
it, and #aw a hovering, darting, glittering
thing,, 'with bands and spots of gold varie-
gatipdg the black boly. It looked like a small
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wasp, but I knew it to be a SyrpAue, one of
the honey-loving flies, whose ecstasies seem
to be too great for steady flight, the vibration
of its wings beating a thousand strokes a
second, and the very act of flying being the
palpitation of its joyous little heart.

On the same blossom, amidst a host of
small beetles, ants, and bees, were numerous
fierce little flies, called Kmpts, with long
needle-shaped upper lip or labrum, upon
which a smaller fly was transfixed, whilst the
long-curved tongue was leisurely lapping up
the life-blood. Just then pounced heavily
down a couple of Scatophaga, or dung-flies,
the female busily eating up a little chlorops,
and 80 on, the numbers of my acquaintance
increasing every moment, to my great in-
terest and amusement.

These little creatures, which for some
years I have sought and studied, came to me
with the friendly remembrance of by-gone
times, and with the wel-
coming of another sum-
mer. They were mnot
strangers; I knew where.
each had come from, what
each was doing and inten-
ded to do. Ifeltthat they
were fellow-servants with
me, having an appointed
place in creation and con-
tent therein, an appointed
work to do and doing it
faithfully. It was then
that T bethought me how
little is known of these
pretty insects, how little
they are appreciated; we
could as easily do without
flowers as without flies,
so useful are they in the
economy of life, and it would be both plea-
sant and easy to learn enough of their history
and individuality to make them our wayside
and window-pane friends.

‘Without entering into the diffculties of 4
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1. HEaD oF Asiis, a fierce, blood-thirsty fly, his
ready tongue outstretched under its lancets, and his
untennm, the organs of smell, erect and forward.

2. Heap oF XYLOPHAGUS, & near relation to the
former, but of indolent nature, and oftener at rest on
the old gray trunk of a tree than out upon a foray,
like his cousin Asilis.

8. A very wide-awake young fly, but a honey-
loving, flower-haunting little fellow, extremely hand-
some and happy, being one of the vibrating Syrphide,
called Ceria. He carries his antennse very jauntily.

4, Hxap oF VOLUCELLA, & matter-of-fact fly, whose
practice it is to provide for its young by securing it a
berth in the nest of a wasp or of a humble-bee. The
feathered antennm are very sensitive, and the profile
indicates thought and caution.

5. HEAD oF ZopIoN. } Both these are nearly re.

6. Heap oF Myora, [ lated evidently; they are
harmless, feeding on decaying substances, and de-
positing eggs in the bodies or nests of other insects;
parasitical in their habits, enjoying whatever they can
get, smelling far, and tasting long.

7. Hrap or Musca voMITORIA, Or Brow-FrY, The
largely-developed antenns and tongue, with our know-
ledge of its troublesome pranks in our larder, renders
further" deseription unnecessary; the sly retreating
forehead gives promise of the acuteness that finds out

the snuggest corner in & bone, the juiciest furrow in &
fillet, to deposit its unpleasant little larve.

8. Hrap-oF Musca RUDIS, a quiet, good-natured fly,
who sleeps all the winter in the crannies of our walls
or the chinks of the window-sill, and comes forth first
of all the flies to stretch his wings in the brief sun-
shine of March, He is heavy, with reddish cheeks
and black whiskers; enjoys a little honey or a tit-bit
of decomposing matter, but is in no wise a remark-
able character,

9. HEAD oF ScATOPHAGA, or Duxna-FLy. This face
hardly expresses its predacious habits; the antenns
are large, like those of the Blow-fly, which enables
it to smell the newly-fallen dung, which it haunts to
deposit eggs.

10, HEAD oF PraTYcEPHALA. Not & commen fly,
nor & common character; it is related to the mis-
chievous family of Chlorops, who meddle with our
barley and wheat, and give them the gout; but I
really do not know anything of the habits of Platy.
cephala. .

11. Here is the jaunty little head of LoxoCERa,
who may be found very commonly on the field mallows
or clumps of nettles; a pretty, long-bodied, red and
black fly, very harmless and weak-minded, I should
say, by the toss of his head, sniffing the air, sad
smelling the wrong way, for his food is in the flower-
bells.
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scientific recognition of the species, it
quite suffice for our recreation and know-
ledge of the Diptera, or two-winged flies, to
learn their two large groups first, and then
the principal genera, which will not involve
any deep study, or the learning of harder
names than those of our own garden flowers.
There is often o frightened shrinking from
scientific names, as if they were
impossible to remember; but truly
I find that Dolichopus is as easily
pronounced as Nemophila, Scato-
phaga not more difficult than Cal-
ceolaria, and Empis, Sepsis, Leptis
are easier far than Hyoscyamus, An-
tirthinum, Pelargonium, our com-
monest flower names.

I therefore begin my introduc-
tion to the Diptera by explaining,
that flies are distinguished one
from the other by the variation of
the antenne and the veining of the
wings. The two great groups are
the Nemocera and the Brackyura.

The Nemocera comprises all the
Tipul®, gnats, midges, etc., which
have long antenne, from six to six-
teen joints, inserted in front of the head
between two large, compound, facetted eyes.
There is no more beautiful object for the
microscope than the head of a Tipnla well
prepared. The lace-work eyes are of fine
purple colour, the delicate antenne showing
every joint, the palpi bending over the fleshy
proboscis, in which large trachea are dis-
tinetly seen; and the study of a head so
mounted will teach more than any drawing
that can be made.*

The second group, Brackyura. These
have the antenn short, usually from three
to gix joints, but never exceeding ten. The

* Prepure it thus :—Cut off the head of a Daddy-
long-legs, soak it in diluted lig, potassi for a week

or sem dege; then wash it in cold water, and press in

» proper position between two pieces of glass until

quite dry; drop s little tugpentine upon it, and they
-#pill mount beautifully ‘1 Canada balsam.

1 Blow fly.

observation of the antennm with a pooket
lens will easily determine the fly's position
in life. As an example of the Brackyura,
look at the head of the common blow-fly, or
the Musca domestica, house-fly, the Tabanus
and Dolickopus.

It would scarcely be imagined what va-
riety of form and expression there is in the

2 Tabanus.
a, a, a, antennge.

3 Dolichopus.

profiles of flies ; I have selected a few, by no
means the most remarkable, to show what a
little observation will discover.

L. LaxE CLARKE.

Woodeaton Rectory, Oxford.

BAROMETERS FOR THE COAST.
. e

WHEN storms strew our coasts with wrecks,
we are reminded that by the use of the baro-
meter many such disasters might be avoided.
‘What a noble work for philanthropy to dis-
tribute barometers, with instructions for their
use, among the humbler class of coasters,
by means of a society formed expressly for
the purpose !
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COMET III., 1860.
_ﬁ—_
Towarps the close of June, a fine comet .

suddenly made its appearance in the northern
heavens. From its position and considerable
size, it was anticipated that it would turn
out to be the celebrated comet of 1556,
whose return to perihelion is looked for
during the present year. Such, however, is
not the case, this comet being one which, as
far a8 we know, has never before been seen
in these regions of space.

The comet geems to lLave been first no-
ticed in France, on or about June 19th.

On June 22, Dr. Donati, the distinguished
Florentine astronomer, considered its nucleus

On June 29, its position was as follows ===

G.M. T R. A, Decl.
10h. 30;. 8s. 7h. 49m. 56s. 4 89° 20

After this night the comet ceased to be cir-
campolar, and therefore not visible before
sunrise, but only after sunset.

On July 1st the comet was hardly percep-
tible to the naked eye, in consequence of the
joint influence of the twilight and the moon-
light. Its nucleus was not brighter than that

. of a star of the fifth magnitude, and its tail

to be equal almost in brightness to that of a

star of the first magnitude, and that its tail
was 15° long. On that day the comet, which

passed its perihelion six days previously, was |

receding from the sun, and was distant from
that luminary 33,000,000 miles, and from the
earth 84,000,000 miles. *The absolute length of
its tail was, therefore, on that evening, rather
more than 22,000,000 miles. It was in the
constellation Auriga, in the vicinity of «
and 8.

On June 24th, the comet had reached the
border of Lynx, and its approximate position
was as follows :—

G. M. T. R A. Decl.
11h. 30m. 6h. 50m. + 43

The nucleus was hardly so bright as on
the 22nd, probably not excceding that of
star of the second magnitude; the length of
the tail was about the same. The comet was
80 sitnated as to appear rather above a line
drawn through « and 8 Auriga and W. of B,
by about the same distance that B is 'W.
of a,

On June27,in consequence of its southerly
movement, it had become somewhat entan-
gled in the twilight, and the visibility of its
tail was impaired.

very much reduced in apparent size.
On July 5th the comet was in Cancer, its
exact position being :—

G.M.T. R.A. Decl.
Oh. Om. 0s.  9h.2m. 429’46

It was distant from the earth 50,000,000
miles.

On July 10th it was in Leo, very near the
bright star Regulus (a Leonis), mag. 1, and
distant from the earth 45,000,000 miles.

On July 11th it erossed the ecliptie, into
the southern hemisphere at a point 21° behind
the planet Venus.

The following are the elements of the
comet, placed in the order adopted in the
catalogue lately published in RECREATIVE
SCIRNCE :—

P.P. 1860, June, 16d.12h. G.M.T.
. 162° 29’

3. 83° 58’

‘. 79° 22

g 029874

2. +

Calculator, J. R. Hind.

These elements bear no resemblance to

those of any comet yet known.
G. F. CaaMBERS.

Eastbourne, July 17, 1860.



ALUMINIUM BRONZE.

Tz production of sluminium has already
reached a stage of development, which ren-
ders it possible to apply it to purposes much
more extended than was thought probable
for some time to come. It was thought that
the manufacture of jewellery and plate would
consume all that could be procured for
another year or two at least; and that the
cost of the metal would preclude its being
used for any grosser purposes at present. On
this point, however, speculators are likely to
be mistaken, if we may judge from the infor-
mation contained in a letter to M. Dumas,
and inserted in a late number of the Comptes
Rendus. The letter is by M. Christofle, who
writes :—* We have applied the bronte d’alu-
minium (aluminium bronze) to two uses for
which its hardness and tenacity seemed spe-
cially to fit it; and the success has fully
answered our expectations. The first is in
the construction of boxes for rotating axles,
bearing surfaces for slide valves, and so forth.
For example, the journals for the axle of a
polishing wheel, making 2200 revolutions &
minute, were made of aluminium bronze :
they have been in use now for eighteen
months, and were not unfit for further use
till the expiration of that time. Boxes of
ordinary bronze, under the same conditions,
would not have lasted more than three
months. Again, the sliding bars of a sawing

machine, the saw moving with a velocity of

240 revolutions a minute, were made of the
same alloy. They have been in use now for
a twelvemonth without exhibiting any trace
of wear. Bars of ordinary bronze would not
have lasted more than four months.

“The second application of aluminium
bronge is its employment in the manufacture
of camnons, gun-barrels, and other fire-arms.
We 'have had s pistol-barrel made of it in
our factory,-which, after being tried in the

practice-ground of Renette, near Paris, was
sent to the exhibition at Dijon. There it
was subjected to a variety of tests in-the pre-
sence of the jury, where the results answered
our most sanguine expectations. It must
not, however, be supposed that this trial of
a single barrel can prove conclusively its
adaptability to the purposes of artillery ; but
the comparative experiments made by us be-
tween this metal, ordinary bronze, iron, and
steel, have demonstrated its great superiority
over the other metals, and our convictions
on this point are so profound, that we have
requested the Academy to support our appli-
cation to the Minister of War to be permitted,
at our own expense, to construct such a piece
of artillery as may be thought most suitable
for testing the properties of aluminium
bronze as a metal for ordnance. We look
for great improvements in this direction,
improvements with wiich we shall feel proud
and happy to have our name connected,
while ready to render all homage to that of
M. Henri Sainte-Claire-Deville, to whom is
due the discovery of those alloys for which
apparently so brilliant a future is reserved.

“ The large bar deposited in the office of
the Academy is intended to be forged and
bored for a Minie rifle. The small bar has
already been forged at a cherry-red heat, at
which it works like steel of the best quality,
whilst it is well known that ordinary bronze
is brittle when heated.”

Besides the pieces mentioned in the letter,
several casts of sculpture were submitted to
the inspection of the Academy, and M.
Christofle’s communication was referred to
the examination of a committee composed of
Marshal Vaillant and Messrs. Piobert and
Morin.
‘ RicEARD BrrEELL.
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I8 THE MOON HEATED BY THE SUN?

TaE idea that perpetual snow exists on high
mountains, because the air is less dense than
at the surface, is quite a mistaken one. The
rarity of the atmosphere may have a com-
paratively slight effect by facilitating radia-
tion (that is to say, by removing sources
of counter radiation) ; but no doubt exists as
to the principal cause of cold on high moun-
tains being the removal of the summits to so
great a distance from the heated surface of
the earth, and the heated strata of air upon
or near its surface, which rise, indeed, but
cool as they rise. Thesnow-line rises higher
by some thousand feet on the northern slopes
of the Himalaya, though turned away from
the sun, than on the southern slopes, because
the gently elevated table-land of Thibet
stands to the former in the relation of the
general surface of the earth. The coldest
regions on the general level of the earth have
the densest atmosphere, because—omitting
the slight increase of gravity towards the
poles—they are the coldest, and the tropical
regions have the rarest atmosphere. If the
sun had no direct heating effect upon the
earth, the tropical would be no warmer than
the arctic regions, or little more so, because
the obliquity and consequent paucity of the
sun’s rays, incident on the earth’s surface in
high latitudes, would have comparatively
very little effect upon a medium which, like
the atmosphere, fransmits the calorific rays
instead of absorbing them, as the surface of
the land does, and in a less degree that of
the sea. It is on the summits of high moun-
tains that, however cold the atmosphere, the
direct rays of the sun have the greatest heat-
ing power on solid substances. It is only
near the summit of Teneriffe that any sen-
sible radiations of heat from the moon have
been obtained.

The absence of atmosphere on the moon

would increase the heating power of the sun
upon its surface, for three reasons: there
would not be that partial interception of the
heating rays which an atmosphere occasions ;
there would not be the more potent cause of
cooling in the convection of atmospheric
strata successively heated on its surface, and
carried upwards ; and, as there would be no
moisture, there would be no evaporation.
On the eother hand, there would be more
radiation, and, consequently, more rapid
cooling in the absence of the sun ; but during
the continued presence of the sun, that in-
crease of radiation would itself promote the
heating influence of the moon upon the upper
portions of our atmosphere, in connection
with which as probable—and the experiments
on Teneriffe appear to prove the actual fact—
the heating of the moon is mentioned by
Sir John Herschel in his “ Outlines of Astro-
nomy.” The fact, indeed, of heat being re-
ceived from the moon would not showwhether
it is the result of radiation or reflection ; it
may be the result of both. But your corre-
spondent’s idea of its being the result of the
latter, as from a polished reflector, not itself
heated, would scarcly be realized by a convez
reflector, even supposing that it hada polished
surface, instead of a rough and powerfully
absorbing and freely radiating one, as the
moon most likely has.

It should be mentioned that the resistance
of snow to the great heating power of the
sun on lofty summits is owing to its perfectly
white colour—one of those innumerable bene-
ficent provisions which so strongly argue
Providence in the constitution of Nature.
With black snow, in mountainous parts of
continents, the lowlands would be alterna.tel.y
submerged in water, and, the sources of their
rivers being removed, comparatively water-
less and arid wastes. J. H. K.
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- METEOROLOGY OF AUGUST.

FROM OBSERYATIONS AT HIGHFIELD HOUSE OBSERVATORY.

e () e
Mean Mean
Tompe- Temps- MO8 Moy Number
e T BBw g da b
Alr.  Point, the Air. e
Degrees. Degrees. Inches. (0—10).
1846 .. 658 .. 568 .. 20805 .. 67 .. 10
1847 .. 681 .. 566 .. 20873 .. 490 .. 10
1848 .. 576 .. 518 .. 20701 .. 68 .. 25
1849 .. 602 .. 565 .. 29831 .. T8 .. 20
1850 ., 570 .. 544 .. 20770 .. 56 .. 1V
1851 .. 597 .. 587 .. 20909 .. 64 .. 14
1852 .. 619 .. 547 .. 20646 .. 65 .. 28
1858 .. 576 .. 504 .. 20874 .. 72 .. 10
1854 .. 594 .. 538 .. 20853 .. 62 .. 15
1855 .. 607 .. 558 .. 20800 .. 60 .. 14
1856 .. 624 .. 548 .. 20718 .. 65 .. 18
1857 .. 632 .. 569 .. 20848 .. T2 .. 10
1838 .. 620 .. 506 .. 20709 .. 67 ., 19
1859 .. 617 .. 558 .. 20774 .. 61 .. 14
Mean.. 609 .. 544 .. 20811 .. 64 .. 16

The mean temperature of the last fourteen years
is 60'9°, the range in the mean temperature being from
57-6° in 1848 and 1853 to 65'8° in 1848, & difference of
7-7. The lowest means occurred in 1848, 1850, and
1838, and the highest in 1846, 1847, and 1857.

The mean temperature of the dew point of the
last fourteen years is 54'4°, the range being from
50-4° in 1853, and 56'9° in 1857, a difference of 6:5°;
the lowest means oscurring in 1848, 1858, and 1858,
and the highest in 1846, 1847, 1849, 1855, 1857, and
1859.

The mean pressure of the last fourteen years, at
174 feet above the sea, is 20'811 inches, ranging be-
tween 20-646 in 1852, and 29-900 in 1831, a difference
of 0-263 inch, or above a quarter of an inch. To
reduoe these readings to the sea level, it is requisite
to add 0'183 inch, when the temperature is as low as
57-6° as in 1848, aud 0182 when the temperature is
as high as 65°3° as in 1846 ; thus the mean pressure
reduced to sea level for the last fourteen years is
29994 inches.

The mean amount of cloud of the last fourteen
years is 6-4, ranging between 49 in 1847 (or about
half the sky eovered with cloud), and 7°8 in 1848 (or
nearly three-fourths of the sky clouded).

The mean number of rainy days in the last fonr-
teen years is 16, ranging between 10 in 1847, 1853,
and 1857, and 25 in 1848, a difference of 15 days. The
years of but little rain sre 1817, 1853, and 1837, and
of mach rain, 1348, 1849, and 1853,

s b E. J. Lowg.

)
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ASTRONOMICAL OBSERVATIONS
FOR AUGUST, 1860.

e ()

Tue Sun is in Leo till the 22nd, and then in Virgo.
He rises in London on the 1st at 4h. 25m., on the 10th
at 4k, 80m., on the 20th at 4h. 55m,, and on the 80th
at 5h, 11m., setting in London on the 1st at 7h. 46m.,
on the 10th at 7h. 80m., on the 20th at 7h.10m., and
on the 80th at 6h. 48m. He rises in Dublin on the
1st seven minutes earlier, and sets six minutes later
than in London, and on the 20th rises six minutes
earlier, and sets five minutes later than in London.
He rises at Edinburgh on the 18t seventeen minules
earlier, on the 20th twelve minutes earlier, and on the
80th eight minutes earlier than in London, and sets
on the Ist seventeen minutes later, on the 20th eleven
minutes later, and on the 80th seven minutes later than
in London. On the 1st there is in London 15h.21m,
sunshine, in Dublin 15h. 84m,, and in Edinburgh
15h. 55m.; and on the last day 18h. 88m. in l.ondon,
and 18h. 53m. at Edinburgh.

The Sun reaches the meridian on the lst at
12h. 6m. 1s.; on the 15th at 12h.4m. 1lls,; and on
the 81st at 12h, Om. 3s.

The Equation of Time on the 1st is 6m. 1s., on the
15th 4m. 11s., and on the 81st Om. 8s. before the Sun
(addative).

Day breaks on the Ist at 1h. 30m. a.m., on the 8th at
1h. 58m., on the 20th at 2h, 86m. a2d on the 30th at
8h. 2m.

Twilight ends on the 2nd at 10h. 3im., on the 18th
at h. 51m., on the 21st at 9h, 25m., and on the 81st
at 8h, 55m.

Length of day on the 7th, 15h.; and on the 20th,
14h. 15m.

The Moon is full on the st at 5h. 33m. p.m., and
again full on the 31st at 6h. 57m. a.m.

New Moon on the 16th at 10h. 18m. p.m.

There is an eclipse of the Moon on the 1st of Au-
gust, but srvisible at Greenwich. 1t will be visible in
Asia, Africs, and Australia,

The Moon is at her least distance from the earth
on the 17th, and at her greatest distance on the 5th.

Mercury is situated in the constellation of Leo,and
favourably situated for observation in the mornings.
He is stationary on the 10th, and reaches his greatest
western elongation on the 27th. He rises on the 4th
at 5h, 45m. a.m., on the l4th at 4h. 21m. a.m., and
on the 20th at 3h, 2{m. a.m., setting on the 4th at
7h, 33m, p.m., on the 14th at 6h. 4lm. p.m., and on
the 20th at 6h. 19m. p.m.

* Venus is situated in Gemini at the beginning, and
in Cancer at the end, of the month. Bhe is stationary
on the Oth. Venus attains her greatest brilliancy on
the 23rd. She is favourably situated for observation
in the morning, being the most brilliant objeot in the
heavens. Her shape is that of a slender crescent, and
her size will reach 57" in diameter. Venus rises on
the 4th at 3h. Om. a.m., on the 14th at 2h. 17m,, and
on the 28th at 1h, 42m, a.m., setting on the 4th at
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5h, 50m, p.m,, on the 10th at 4h. 50m. p.m., and on
the 26th at 4h, 42m. p.m.

Mars is situated in Sagittarius, and, although near
the horizon, is a conspicnous planet. He is an even-
ing star, and is stationary on the 18th. He rises on*
the 4th at 7h, 22m. p.m., on the 14th at 6h. 36m. p.m.,
and on the 20th at 5h. 38m. p.m., setting on the 4th
at 2h, Om. a.m., on the 14th at 1h, 16m. a,m,, and on
the 20th at 12h, 26m. a.m.

Japiter is in the constellation Cancer, and is a
morning star. He rises on the 4th at 4h. 3m. am.,
on the 14th at 8h. 86m. a.m., and on the 20th at 2h.
56m. a.m., setting on the 4th at 7h. 34m. p.m., on the
14th at 7h. Om. p.m., and on the 20th at 6h. 8m, p.m.

Baturn is in Leo, and uofavourably situated for
observation, being in conjunction with the Sun on the
22nd. He rises on the 4th at 5h, 52nm. a.m., on the
14th at 5h. 19m., and on the 20th at 4h. 30m. a.m.,
setting on the 4th at 8h. 22m. p.m., on the 14th at
Th, 46m. p.m., and on the 20th at 6h. 51m. p.m.

Uranus is in Taurus, and is visible at a late hour,
rising on the 4th at 1lh. 86m. p.m., on the 14th at
10h. 58m. p.m., and on the 20th at 10h. Om. p.m.;
setting on the 4th at 8h. 54m. p.m., on the l4th at
8h. 16m. p.m., and on the 20th at 2h. 18m. p.m.

The eclipses of Jupiter's satellites are invisible
during the month.

There are ‘no occultations of stars by the Moon
larger than of the 6th magnitude.

Daration of twilight after sunset on the 1st, 2h.
56m, ; and on the 21st, 2h. 20m.

The variable star Algol attains its least light in the
evening, on the 10th, at 11h. 19m.

Stars on the Meridian.—On the 13th, ¢ Aquile,
at 10h. Om, 28s. p.m.; on the 15th, B Aquile, at 10h.
10m. 28s. p.m.; on the 16th, a Tiyra, at 8h. 50m. 24s.
p.m. ; on the 18th, 8 Lyre, at 8h. 55m. 13s. p.m.; on
the 20th, 4 Draconis, at 7h. 55m. 56s. p.m.; on the
22nd, @ Lyrs, at 8k, 26m, 49s. pm.; on the 23rd, a
Cygni, at 10h, 27m. p.m.; on the 25th, « Herculis, at
6h. 51m. 10s. p.m.

Meteors or falling-stars are abundant in August.
and more especially at the epoch of the 9th and 10th.

E. J. Lowe.

THE MICROSCOPIC OBSERVER—AUGUST.

— O

Fuwnar. -— The minute parasitic fungi are now
abundant, and will supply an endless variety of sub-
jects. These plants are destitute of chlorophyll; their
reproductive organs are microscopic, and consist of
two kinds, myocelium, of which the spawn of the com-
mon mushroom is a well-known example, and aporules,
which bear some affinity to the fructification of ferns.
There is an intermediate mode, common among the
simplest ferns, where a modification of cells takes
place at the end of a filament, which rises up from
the general body of the mycelium. The minute fungi
are known as moulds and mildews, and in this present
damp season they have been produced abundantly on

the leaves, and stems, and frnits of plants, and are
always common on organic subjects in g state of dscay.
To preserve these for observation, place the leaves
and Lranches as collected in a box half-filled with
damp moss, and covered with a square of glass. The
highest forms of fungi afford the most easily-traced
exantples of the development of spores npon a hyme-
nium. All our common fungi are fruits, bearing
spores in the cells with which the gills are clothed.
The puff-balls and agarics afford interesting examples
of free spores. Tn submitting specimens of moulds
and mildews to the microscope, they may be referred
to their places in the six recognized orders (Berkeley)
as follows :—Those with filamentous mycelium, bear-
ing sessile fructification, consisting often of septate
spores, may be referred to Uroidee, or smuts; those
with filamentous epiphytic mycelium, producing ereet
filaments, bearing terminal, free, single, simple, or
septate spores, may be referred to Botryloidee, or
mildews ; those with filamentous mycelium, bearing
stalked sacs, containing numerous spores, belong ts
the class Mucoroidee, or moulds. The following
microscopic fungi are plentiful now :— Eeidium
menthe, on the mint; &. berberidis, on the common
barberry; Z. urtice, on the nettle. In the woods,
specimens of Hydna, Hexagon1a, and other fungi which
nfest the roots of trees, These shonld be collected
to furnish sections, for the exemplification of their
cell-structares and the disposition of the sporules.
Frrns.—The fructification of the majority of
British ferns is now in a mature state, and the fronds
may be collected for the purpose of comparing the
various modes in which the sori are disposed. Osmunda
regalis is an example of fructification on metamor-
phosed pinnules. The sporanges have at the back a
broal imperfect annulus. The naked cweular sori of
Po’ypolium vulgare may be regarded as the type of
the section which it represents. 'The sori of the
common Lastrea are covered with a reniform indu-
sium. In Polystichium the indusium is circular, and
attached by its centre; this genus takes its name from
the regular lines in which the sori are disposed. In
Cystopteris the sori are roundish, and the indusium is
either hooded or cucullate, fixed by its base beueath
the sori, which it covers when young. The stems of
fern3s show a peculiar arrangement of the fibro-vas.
cular bundles, and the best exaniples of the clementary
tissue known as scalariform ducts. The scales on
the rhizomes and leafstalks are good objects, espe-
cially for the character of their cells, Hymenophyllum
has no stomata, Pteris has them, and the leaves of the
brake should be selected for the purpose of exem-
plifying them, Sections of the leaves of ferns, shaved
off horizontally from the surface, show {ha epidermal
cells with exquisitely zigzagged walls. The theeo
should be studied with special reference to the elassi-
fication, the points to be noted are the nature of the
annulus, the character of the spores contained within
them, and the resemblance of these spores to pollen
vains,
§ Crrns AvD Sromates.—Thin sections of fruits
readily supply, at this season, examples of cellular
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ogy. The common rush gives examples of
oalls, the pith of elder gives irregular hexagons,
Slices of apple show cells containing a nucleus; the
hard shell of a plum or cherry-stone will furnish
pretty subjects for the study of cells if thin slices are
taken by means of & razor, Stomataare the pasgages
of communication from the intercellular passages
through the epidermis to the air. Succulent leaves
offer examples of the largest stomata, hard leathery
leaves the smallest. The leaves of the holly, laures-
tinus, and vine are good subjeots for the observation
of the stomata on the under surface. The sem-
pervivum has them on both sides, and most nume-
rously on the upper.

8rasmE Opservarions.—The physiological struc-
tare of Alges, the parasitic growths on their fronds,
the foraminifera which may be washed out from tufts
of Laminaria, and the many forms of Diatomaceaand
Confervaces, offer an endless variety of subjects. The
Alge are an important class of Thallophytes which,
under the microscope, withhold but few of the secrets
of their history. The Ceramidia exemplify the Rho-
dosperms, having spores in external masses inclosed
in conceptacles. The common Fucus is a Melano-
sperm, which produces conceptacles containing spo-~
ranges and antheridia, the spores being fertilized by
Spermatoroids after the discharge of both from the
parent. The microscopic Alge present themselves in
innumerable forms in all shore gatherings. In these
the fructification is varied in its details, but may be
reduced to three general heads :—1. Spores produced
by conjugation ; 2. Spermatozoids produced from the
contents of cells; 3. Zoospores.

OBJECTS WORTH SEEKING.— Tegenaria domestica,
the common house-spider; the spinneret and spinning
tubes were described at page 217 of our first volume.
Hydrachna globula, 8 pretty red mite, common now in
brooks. Note the ensiform mandibles, the joints of the
palpi, the terminating claws. Palmella cruenta, the
red stain on the surfaceé of neglected damp walks,
and along the margins of ditches, is very plentiful
this season. Its simple cellular structure shows its
low position; it is a near relative of the red snow-
plant. Treated with sulphuric acid and iodine, the
cells show the cellulose coat and granular contents.
The hairs around the stamens of the spiderwort,
Tradescantia virginica, the leaf of Valisneria spiralis,
leaf of Anacharis alsinastrum, leaf of Hydrocharis,
leaf of Chara vulgaris are in good condition now to
show the circulation of the sap. Longitudinal slices
should be taken, and in the case of Chara the external
caleareous coating must be removed. Fruits will fur-
nish examples of cell-structure; the testa of many
seeds make good opaque objects for observation with
a low power, their markings in many cases resembling
the elytra of beetles. Those now accessible and par-
ticularly intaresting are Lychnis, Mignonette, Nigella,
Anagallis, Bird's-foot trefoil, Daturs, Sedum, Del-
phiniwm, Foxglove, Antirrhinum, Catchfly, Dianthus
Poppy.

RECREATIVE SCIENCE.

M%' Noteworthy’s Corner.

Do "Brrs Make HexagoNaL Crrrs?-— Messrs.
Darwin and Tegetmeier, I perceive, have been saying
rather disparaging things of some old friends of
mine, the bees. In endeavouring to show that the
form of a transverse section of the cell results merely
from pressure, and not from a mathematical instinet,
they overlook the two following curious facts, which
must be otherwise accounted for :—First, that the cells
on the opposite sides of the comb areso placed that
the axis of one is continuous with the intersection of

the sides Jof the other, an arrange-
ment by no means a matter of neces-
sity: thus, if in the figure the thick
line represent the transverse sec-
tion of a cell on one side, then the
hair lines will represent the arrange-
ment of the cells on the other.
Secondly, that the terminating sur-
face of each cell is not & plane, but
consists of three planes forming a
solid angle, and that solid angle such as to give a
maximum solid content with a minimum of surface.
The following compendious history of the question is
given in “ Gregory's Examples of the Differential and
Integral Calculus :"—“Maraldi was the first who
measured the faces of the terminating solid angle,
and he found them to be 109° 28', and 70° 8R"
respectively. It occwrred to Reaumur that this might
be the form which, for the same solid content, gives
the minimum of surface, and he requested Keenig to
examine the question mathematically. ‘I'hat geometer
confirmed the conjecture,the result of his calculations
agreeing with Maraldi's measurements within 2'.
Maclaurin and I'Huillier by different methods verificd
the preceding result, excepting that they showed that
the difference of 2’ was due to an error in the caleu-
lations of Keenig, not to a mistake on the part of
the bees.” Now I think, Mr. Noteworthy, we shall be
Justified in attributing to bees a mathematical instinct,
until these facts are accounted for on somc other
hypothesis equally satisfactory, which the “pressure”
hypothesis certainly is not.—R. BirueLr.

RAINFALL ON AN AcRE OF Grouxp.—Mr. Note-
worthy has been favoured by Colonel Austen, of the
Pavilion, Aldwick, with the following.—“A pint of
water weighs 131b., and measures cubically 8475 inches,
and as an acre contains superficially 6,272,040 square
inches, each Susscx acre received last year 3111 tons
of rain on an average, as THAT was the amount of our
local rainfall, and the 85th of this, representing onc
inch of rain, is equivalent to 00 fons per imperial
acre, or 22,680 imperial gallons of rainfall, and, con-
sequently, every cottager’s rood (of kail-ground) re-
ceives 90 hogsheads of water whenever one inch of
rain falls thereon.”

Tur EcLipsk was favourably observed throughout
Great Britain and Europe generslly, and some excellent
photographs of it were taken.



1, Dotted Border; 2, Erannic aurautiim - 3, Common Vapourcr; 4, ¢ mall Brindled Beauty ;
5, Pale Brindled Beauty; 6, Fumea nitidella.

WINGLESS MOTIIR.

Eaad 1 X

THERE is no department of animal life which
exhibits so many singular, and what at first
sight Appear irregular, aspects as that com-
prising the world of insects ; and the meta-
morphoses through the medium of which
every insect passes on its road to maturity is
perhaps the greatest of the wonders which
this form of animal life exhibits. But thesec
singular changes of appearance are again
subject to aberrations which are equally won-
derful. It is not, however, to the curious
stages of insect transformations that Tam now
about to call attention so much as to the strik-
ingly different aspects sometimes presented
by the opposite sexcs, especially in some of
our native moths.

The female moths of several species (some
of which belong to genera very widely sepa-
rated by their general character) exhibit a
strange aberration from the usual forms, in
consequence of being entirely apterous, or
:S?ont willgs. This peculiarity of struc-

“int. the female is marked by 'several
gradations in its departure from the usual
conformation. In some species the wings of
thefemale only differ from those of the male in

being much shorter, while they are still ca-
pable of serving for the purpose of flight.
The next link is that in which the wings of
the female are so much reduced in strength
and size as to render them almost useless,
except for a kind of fluttering assistance which
they give to the ordinary motion of the legs
and feet. It isnot my purpose here to cite
examples, or dwell upon the description of
these intermediate structures, which hold a
position midway between the winged and the
wingless of female moths.

The first example which I shall describe
in detail is one in which the wings, though
not absent, are yet so absolutely rudimental
as to be entirely useless for the purpose of
flight. This species, the female of which is
represented in the accompanying woodcut at
No. 1, is Erannis progemmaria (the Dotted
Border). This species belongs to the third
subdivision of moths, termed Semidiurne, as
partly flying by day as well as night, and to
the first family of that division termed Geo-
metride—a name which some of our readers
may not know is derived from the peculiar
action of the caterpillar. Being without legs

K



Nﬂhhmoftbebodythue larve deaw
sp the two hinder pair of legs close to
tlioss noar the head, thus foreing the body
iato & loop, the front portion of which is
then stretched to its full length, while the
hind-legs remain fired. The looping is then
repeated. It hes been thought to have
the effect of measuring, from which theso
larves have been termed * earth measurers,”
or Geometride. There is nothing in the
aspeot of the caterpillar of the species under
description to denote that a cerlain portion
of them would become elegant winged moths,
while another portion, exactly similar in
outward appearance, arc destined in their
fature form to be the strange-looking and
anomalous wingless creatures, which are the
females of this species. The male is a slight
and elegantly-formed moth, the body being,
asin all the Geometride, extremely slender
in proportion to the amplitude of the wings,
whish are of a delicate buff colour, variegated
with transverse bands of a deeper tonc of the
sams colour. The female, on the contrary,
has the body short and thick, and the little
radimental wings, which are miniature copies
in eolour and marking of those of the male,
sre 80 small as to render their character
extremely doubtful to a careless observer,
who would never guess, in fact, that the
insect was & moth at all, much less the
female of a kind which has a pair of wings
which measure in their fullest expanse full
s inch and a-half across. If carefully sought
with a light at night, this curious-looking
oresture may be found on hedges in the
months of January or February, winter being
ﬂw season of the appearance of this interest-
ing species, on which eccount it has been
pllned (with others of & similar character
appeering at the same time) in a sub-family
termed the Hibernids.
ueﬂ neond illustration of the different
moths, ] have taken another

phiniwq Fosi¢ the same genus. The femeale of

Poppy. sraliaria, veppesented at No. 2,

has the wings still more rudimental in che~
racter than those of its relative, E. progeme
marie. The caterpillars of this species feed
on the foliage of oak and birch; and neither
in that state nor in the subsequent chrysalis
stage is there anything to indicate that &
vertain portion of the complete insects about
to be produced will be nearly without those
delicately-framed and beautifully-marked
wings, which are almost invariably the great
distinctive character of both sexes of the
extensive order which comprises the various
families of butterflies and moths. The perfect
insects emerge from the chrysalis at the end
of October or beginning of November, winter
being the season of appearance of this as well
as of the last-described species.

The third example (No. 3) exhibits a
female moth, in which the rudimental wings
are scarcely perceptible ; the general appear-
ance of the creature being still more un-
like that of a moth than either of the others,
in consequence of the greatly enlarged body,
which, covered with a thick silky fur, and
entirely destitute of wings, presents an aspect
so singular that few would imagine it to be a
moth. This creature is the female of the
well-known Vapourer moth, Orgys gonos-
tigma. The male insect is & small-bodied,
broad-winged moth, of a rich deep brown
colour, the fore-wings being beautifully varied
with small and delicate markings of orange,
white, and lilac. The wingless female is of a
much paler and cooler toned brown, except
towards the head, where it assumes & rather
bright foxy tone. This species is rather rare,
bemg only found in our southern counties.
The caterpillar is brown, with crimson stripes
and other marks at the sides. It has on the
back four broad and solid square-topped tufts
of silky hair, and at the head, ere two spread-
ing brushes of black hair, each tlpped with &
minute club or knob, while the segment nex$
the tail is farnished with another similar tuft.
It feeds on the foliage of varions kinds of
trees in the spring snd summer; snd the
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,,,,,,.w..;.uafm. appear in the
the genwe Orgys, which is .tlw.eommon Va-
pourer (Orgyc awtigua), differing from the
former species in several particulars. The fe-
male is, however, equally wingless, but much
smaller, and of & dull ashy-gray colour, while
the body, as well as the broad wings, of the
male are of rich full brown, varied by a small
white spot in the centre of each of the fore-
wings. This apecies is common in large towns,
especially in London, where the somewbhat sin-
gular character of its flight, rising and falling
in fitful snatches, suggested to some of our
early entomologists the name of the Vapourer,
by which both species are still popularly
known. The caterpillar, which is found
abundantly upon the foliage of rose-trees
and other shrubs, very much resembles that
of the last-described species; but its square
silky tufts on the back are paler, and the
stripes at the sides are pale brown in-
stead of crimson ; there are, however, some
crimson marks, which make this common
larva very remarkable. Duponchel states
that the oaterpillars destined to become
females are much paler, being varied with
gray and pale yellow. Any one curious to
see & living specimen of one of the wingless
moths described in this paper, may easily gra-
tify their curiosity by collecting a fow dozens
of the caterpillars just described, which they
will easily recognize by the curious spread-
ing pencils of knobbed hairs projecting for-
ward and outward beyond the head. These
must be placed in a box, covered with a wire
gauze, in some opensituation, protected from
the direct rays of the sun, and from rain,
by a sloping board, or some other similar
contrivance. Fresh food must be supplied
to them daily from trees of the same kind
a8 tht?u on whioh they were found. In
due time these larve will pass into the
chrysalis stage, and in about twenty-one
days the perfeotly-formed moth will burst
the shell of-the ohryaalis; and smong such
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a aumber & fow females spo pratty sne te
appear.

The fourth illustration, in the engrsv-
ing above, is that of the female of Nyeia
zonaria, the specific name of which refers tp
the alternate black and yellow sgones with
which the bodies of both the males aad
females are marked; and hence also the
popular name, the small Brindled Beauty.
Though the Nyssia zonaria is rare and ex-
tremely local, 1t so happened the first apterous
moth I ever saw was a female of this species.
I was then quite a tyro in entomology, and
being present at one of the late Mr. Francis
Stephens’s Wednesday evening entomolo-
gical meetings, about the year 1845, a box
containing a number of the larve of Nyssia
zonaria was exhibited as an interesting
novelty, the species being then still interest-
ing as having only been added to the English
catalogue a few years previously. Slender
and gracefully-formed caterpillars, of a dark
gray-olive colour, with a bright yellow stripe
on each side, were feeding upon some fresh
leaves of the common mulfoil, their natural
food ; and though the box did not appear to
be of sufficient depth to allow them to de-
scend into a layer of earth to undergo their
change to the chrysalis state, in an analo-
gous manner to that in which the transfor-
mation takes place in their natural state, yet
Mr. Stephens succeeded in obtaining from
them many fine specimens of the perfect
insect, several of which were the interesting
wingless females. This species became first
known as British on the banks of the Mersey,
especially near Black Rock, which was then
considered the only locality which it fre-
quented. Towards the close of the autumn
the caterpillar buries itself about three or four
inches deep in the sand to change to the
chrysalis state, and the perfect moth appears
in the following months of February asnd
March, a second brood appearing in July.

No. 5 in the accompanying wood em»
graving represents the wingless femple of
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,;nlowrn (the pale ZBnnﬂled-
%;‘ ‘We have seen that in the case of
& gonosiigma, the body of the female
moth was much more bulky than that of the
male; but as an example of the fact that
there appears to be no easily defined rule for
ﬁﬂlo relative proportions, the female moth
is in this instance quite diminutive in pro-
pqrtum to the male, even in the body itself,
without reference to the wings. The male
moth measures nearly two inches across the
expanded wings, and the body is nearly an
inch in length; while the female is only of
the size shown in the engraving, in which
all the specimens are represented of their
natural size. The caterpillar of this species
feeds on oak and whitethorn late in the
summer, passing-the winter in the chrysalis
state, and the perfect moth appearing in the
spring.

The last example (No. '6) represents the
extreme aberration of the apterous females
of the moth family, from the ordinary winged
type. The creature represented is a female
belonging to a family of small moths, known
as the Psychkide. In the section of the
family to which this species belongs, the
females are not only wingless, but also with-

out legs and without antenne, being simply

vermxfom or maggot-shaped. Theae suumlpr
female moths are said to produce fertile aggs’

for many generations without xmpremtion,:
and hold altogether a most anomalous position
among lepidopterous insects, though the males
present nothing remarkable in their general
aspect. The maggot-formed female is repre-
sented outside one of the caterpillar cases,
in the interior of which the chrysalis was
formed, and from which the ¢ perfect” moth
has just emerged, and will not be able to
travel further, but will deposit its eggs on
the outside of the case. The cases formed
by the caterpillars of this class of moths are
in themselves very curious, being formed of
small particles of earth, bark, and other suit-
able materials, glued together by a liquid
which the larve have the power of exuding
for that purpose. These caterpillars are
termed sack-tragers by German entomolo-
gists. They feed with the head and three
pairs of pectoral legs protruded from the
case, and the caterpillar no doubt retreats
within it, on the approach of those enemies
which its instincts teach it to avoid. There
are many other singular circumstances con-
nected with the history of wingless moths,
but the present article has already reached its
utmost limit. H. NoErL HUMPHEEYS.

COLLECTING SEA-SHELLS,

Ix the natural course of things the young ,
conchologist who has done all he can with
land and fresh-water shells, will turn his
attention to the British marine species, which
open a wider field of research and afford
more exciting sport.

. Ashort excurgion down the Thamesvalley,
emily effected by the aid of railway or steam-
boat, will conduct to waters influenced by
the tide. “In th# ditches and puddles along
$he Thames badk, from East Greenwich to

Gravesend, are to be found Conovulus dens
ticulatus, Assiminea Grayana, and three
species of Rissoa (viz., anatina, ventrosa,
and ulva), together with true fresh-water
shells, altered in their appearance, for the
worse, by contact with brackish water. In the
ditches at Tilbury Fort there is a small variety
of the cockle (Cardium edule), which, on the
contrary, has suffered from the influence of
the fresh-water. Other shells flourish best
in brackish water, like the Scrobicularia
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Jiberata, whith, though & common shell in
ditohes near the sea, is rarely obtained in
& fresh state on aocount of the difficulty of
.pprohching its chosen habitat. In the deep
silt by the riverside of Gravesend, the Mya
arenaria atteins a large size, and colonies
of it ocour, along with Tapes decussata, in the
beach at Southend, where, at low water, they
may be dug out with a spade from a bed of
stones and hideous black mud.

On the eastern coast there are many long
reachesof barren sand, and the visitorwho goes
to Yarmouth, Lowestoft, and other watering-
places, will obtain change of air and a good
beach, but he will meet with no shells among
¢ the shining pebbles and the sand;” whereas
at Hunstanton and Cromer, and wherever
there are rocks, or a clay beach firm enough
for shell-fish to burrow in, there they will
be found. By looking at the Ordnance map,
it will be seen there are some sheltered nooks
along the coast marked ‘* Shell-ness,” and in
which, no doubt, the sea heaps up multitudes
of shells. One of the most remarkable of
these is the Shell-ness near Sandwich—a
favourite place of resort for visitors from
Ramsgate. The beach is here entirely formed
of an inexhaustible mass of shells, among
which are myriads of the little cowry (Cy-
prea Europea), silver Trochi of several
species, Natica monilifera and alderi, Scala-
ria communis and clathratula, the key-hole
limpet (Fissurella), and Emarginula reticu-
lata, several species of Zellina, Pecten
varius, and P. pusio, Syndosmya alba, Nucula
nucleus and Leda caudata. Many of these
shells may have lived in the adjoining bay,
but the greater number must have travelled
long distances since their owners died ; some,
like Fusus gracilis (coramonly called islandi-
cus), from the coast of Northumberland, and
some from the south.west, like the *Torbay
bonnet-limpet,” have been brought together
at this spot by the meeting of the tides ; for
it appears that the tidal wave takes as long
to get up the Channel and round the South
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Foreland, as it doesto travel from the Lend's
End to the Orkneys and return down ‘the’
German Ocean to the Goodwin Sands. Hepos
arises that graveyard of good ships, and
hence that ¢ Shell-ness” of Pegwell Bay.
The loeslity appears to have been even richer
formerly than it is now; for, in 1784, Mr,
Boys, of Sandwich, had obtained eighty-
seven species of minute shells, many of which,’
however, were Foraminifera and not Mol-
lusca, and about these he published (in con-
junction with Mr. Walker) a quarto book en-
titled, ¢ Testacea minuta Rariora.” As these
minute shells cannot be selected on the spot,
it may be worth while to bring home a
sample of the most promising-looking sand
to cxamine at leisure. There is another
repertory close by; the drawer in which
chemists keep sponges for sale will usually
afford a small quantity of sand containing
minute shells, which come from the Mediter-
rancan or Antilles, and are charming objects
for the microscope. The sand must be sifted
through  mus-
lin, or, better,
through a per-
forated metal
sieve, and in
sorting it a small
quantity at a
time should be
spread on black

(P Va

paper, and ex-
amined with a
magnifyinglens, _:f-._‘ &B >
which may be an

ordinary pocket Fre. 1.
lens, with a hole
cut in the case to fit on a small brass stand
(Fig. 1).*

But we are impatient to get upon a sea-
beach where we may find something alive.

Suppose we try Folkestone, because therewe

# Messrs. Field, of Birmingham, make a stand,
furnished with a rack and three moveable powars, for
dissecting, etc., at the price of 15a., o
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guidance and en ent. The tide
going out, and thers is a wide.tract of rocks
already bare. Over these we scramble, thank-
ful to the myriads of little barnacles which
roughen the surface, and surely were created
to prevent our feet from sliding. We reach
,the margin of the brine at last, and see ! there
sre the limpets on the rock, each with his
little flag of green weed on the summit of his

t, and with them are the small dog-whelks
{ ra lapillus), seeking for mussels ; and

%‘amuhmmmmm

Fro. 9.—Dog whelk (Purpura laupilius) and a small
cluster of 1ts ovi-capsules.
there are the small gray Trocki and yellow
nerite-shaped perimnkles on the *sea-weed,
oreeping about and brandishing their tenta-
cles as they go. Just now, when the waves
were heaving this tangled forest of weeds,
and dashing the pebbles amongst the rocks,
the shell-fish stuck close enough, and never
showed their horns ; but assoon as the rocks
are uncovered they begin to move—those at
least which are young and have healthy,
growing appetites—and make the best use
of their time. You spring from the rock to
a small level space of hardened, sandy mud,
and are immediately saluted with a discharge
of water,as from a dozen squirts ; you have
disturbed a colony of the ““ piddocks” (Pkolas
dactylus), and they have revesled, in their
alarm, the secret of their hiding-place. With
a chisel, or small spade, you dig them out,
and having washed one in the nearest pool,
adutire the thin white shell with its rasp-like
{ringes of small sharp spines ; admire also the
ioe-like translucency of the creature itself,
whish Jooks as ifsone might eat it, and very
good it is, for bit. Presently you will find

another kind of Plolas (P. condida), vinaller
and move delicate than the first; and you
may meet with loose pieces of rock thrown up
by the sea, honey-combed by another boring
bivalve, the Sazicava. We had observed
that each piddock lived in his own separate
cell, sunk vertically in the beach, and respect~
ful of the comfort of his neighbours ; but the
Sazicave attack a stone on every accessible
side, and penetrate in any direction, breaking
into each others burrows, and finally destroy-
ing their own little republican stronghold.
Following the sea as it retreats, and
searching the small weed-fringed pools that

Fie 8.—Dog whelk (Nassa retsculata), Animal with
foot cleft behind.

are left, we shall find the sea-hare (Aplysia),

or ‘“cow,” as some say, because it has both

horns and ears ; instead of going to sleep in

a shell, this creature keeps its shell within

itself, folded up in its mantle.

By turning over the loose stones we may
also meet with the sea-lemon (Doris), which
at first we mistake for a biv of orange-peel,
but find that 1t is alive, and clings very
tightly to the rock ; this creature has no shell,
but if we take it home and place it in a bucket
of sea-water, 1t will exhibit a circle of the
most elegant feathery organs, which are its
gills. That mass of the great tangle, torn
from the rocks beyond low-water mark, is
worth examining; on its broad frond there
may be a colony of small horn-coloured
limpets, with narrow rays of brlliant agure
(the Patella peliucida), and amongst ite laby-
rinthic roots other impets are wont to abide,
destitute of blue rays and so much more solid
that you will think, with Pennant, they are
another species, until, having seen s great
many examples of all ages, sizes, and colours,
you find it is only a variety, and that the
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dw' i sppesrance is caused by dif-
fapenpe d‘f:oi: ecnoeslment from light, and
other circumstances. Fish up that piece of
rock from under water; upon it there is a
gmall multivalve shell, like a “ wood-louse,”
called the Ohifon ; it sticks like a limpet,
but having eight valves instead of one, it
rolls itself up when you have detached it,
and you cannot open or flatten it by force,
without injury. You must take it home, and
when placed in a basin of sea-water it will
soon fix itself to the smooth interior. It is
then easy to slide it to the edge, and transfer
it quickly to a flat stick or lath, and tie 1t
down skilfully with thread. A number of
them may be put on the same stick, and
killed by immersion in hot water, and then
dried in theshade. With the larger foreign
Chitons, it is necessary to remove the animal,
when dead, from its shell, and again tie the
latter on a stick till dry.

F16, 8,—~Chiton piceus, West Indies.
a specimen partly rolled up.

Side view of

‘We shall find enough amusement amongst
these rocks for many days of our summer
vacation ; to learn all about them we need
live there all the year round ; but, by way of
variety, we will move on to a very different
spot, at no great distance, the flat sandy
shore, wild bleak and inhospitable, of Dunge-
ness.

a #« How is the tide ?” Mr. Mackie is still
our guide, and we should have asked before.
‘It is the first question with the conchologist
on arriving at the seaside. 'We need not
rémind our readers at home that there is
“high-water at London Bridge” twice in
every twenty-four hours; but when they
are by the ses, it will be very desirable to

T

impress them with the fast, and also that it
happens nearly half an hour later each tide.
Moreover, on some very shelving consts, like
this of Dungeness, the sea takes seven hours
to go out, and only five hours coming im,
making us wait longer, and giving us less
time to explore when low-water has at length
arrived. Twice a month, after new and fall
moon, there is a “spring-tide,” when the sea
goes out further than usual; and the spring-
tides of the Vernal and Autumnal Equinoxes
are lower than any other tides, so that twice
in a year the resident by the sea may explore
awider tract of sea-bed and become acquainted
with animals whose haunts are never else
exposed. Whilst we are talking the sea has
gone out a little way, but there is no sign
of life save the castings of worms upon the
sand ; and yet there ought to be something,
for those flights of gulls, which retire as we
advance, were surely feeding, and along the

-

Fia 4.—Tellina sohdula.

high-water line we noticed a considerable
sprinkling of dead shells and Sertularie.
The bivalves were mostly odd valves, with a
round hole in many of them, bored by the

A

w
SN .'

ey

\ \\Eﬂ o

Fio 5.—Donax anatinus, with the foot protruded ; the
arrows show the exhalent and inhalent siphons,
whelk or Natica. Theseunivalves haveburiad
themselves out of harm's way, and indeed
they have to burrow for most of their meals.
‘Wherever you see a dimple in the sand,
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thers, by digging, you will find a living
e. There are great beds of cockles
wnd colonies of Tellina tenwis, and T. solidula,
and Donax anatinus; and further out there is
\the great prickly cockle (Cardium echinatum),
and the Maotra, which fisher's wives ecall
‘the hen ;" and there are razor-fishes (Soler
siligua and ensis), which burrew so fast that
you will not overtake them with your hands ;
but if you are provided with a stiff wire bent
into & pointed hook at the end, you may
plunge it quickly into their burrows and pull
them out.
It has been noticed that even between
high and low-water marks there is a differ-
ence in the shell-fish at various levels. On
rooky coasts there is one kind of periwinkle
and a minute bivalve, which prefer the very
line of high-water, where they are only wetted
twice a day. The mussel, and edible peri-
winkle, and limpet, prefer a lower zone and a
rather longer immersion, and a richer repast ;
while a third group of shell-fish is only found
near low-water. Beyond this the bed of the
sea is marked out into regions, like the zoues
of vegetation on a mountain-side. Sea-weeds
flourish between low-water mark and fifteen
fathoms, forming miniature forests in which
the vegetable-feeding shell-fish abound ; be-
yond, they make room for the animal weeds
or horny zoophytes (Sertularia), in which
carnivorous shells predominate. From 50
fathoms to 100 or even 300 fathoms, there
are a few small deep-sea corals, and a vege-
table incrustation called the Nullipore, and
living shells become scarce. The profound
depths of the ocean have afforded only one
family of microscopic plants (Diafomacee),
and one class of minute animal shells, the
Foraminifera and Polycystinea, and these
may have been drifted out from great dis-
tances, and have sunk down finally into the
abyss. The following table will show some
of the shells found in each of these regions,
or the rone in whith some of the shells are
most abundaat :—

REGIONS OF DEPTH OF THE BRITISH SNAS,

Litorina rudis; Kellia rubra.
Mytilus edulis; Patells vul

gata.

1. Lirronat Zoxk. | Litorinalitores; Purpuralapil-

The tract bhetween lus. .

. 3\ Cardium edule; Tellina soli«
tide-marhs. dul.

' Mya arenaria ; Solen siliqua.
Litorina neritoides; Trochus
L cinerarius.

( Tapes pullastra; Modiola;
Chiton.

Patella pellucida;
Rissoa.

Oyster-beds ; Nucula nucleus,

Trochus zizyphinus, magus.

Corbula nucleus ; Natica ni-

2. LAMINARLAN ZONE.

Tract between low-
water mark and 15
fathoms.

Lacuna ;

tida.

“
Fusus antiquus ; ' Bucoinum

“w , undatum,

3. Rewton or Co- [ Tullastra virginea; Artemis

RALLINES. exoleta.

15 to 50 fathoms, | Scallop-banks (Pecten maxi-
mus and opercularis) ; Pi-
leopsis Hunga icus.

4. RrcroN or Duve- ‘ Dentalium ; Mangelia; Rissoa.

sEA CORATS. Newra; Terebratula; Crania,

50 fathomsto beyond ) Fusus Norvegicus ; Aporrhais
100, l pes-carbonis,

Since the majority of sea-shells live be-
yond low-water mark, they can only be got
at in a fresh state by means of the dredge.
If unprovided with apparatus of his own, let
the collector go out with the fishermen, by
whom a small gratuity will assuredly be
deserved for their customary civility. In
Pegwell Bay, Ramsgate, we have long ago
enjoyed a day with the whelk-dredgers, who
fished with a decked boat, and manufactured
a welcome cup of hot coffee for themselves
and visitor. They sail out to the chosen
spot, then tako in the sail, let go the dredges
and drift as far as they desire. When the
dredges are hauled up and emptied, they
again make sail, and, if the ground be good,
return nearly to the starting-point, and again.
drift and dredge, thus working over the sea-
bed almost as regularly as the ploughmen
circle in a field. Of course you must look
sharp and pick out what you want directly,
for as soon as the dredgers have secured their
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whelks or oysters, they are auxious to clear
the deck by throwing the ‘ rubbish” over-
board. These whelk-dredges are made of
hide, with small slits to let out the waterand
sand ; but the ordinary oyster-dredges are
made of iron rings, and are very rough and
clumsy, smashing most of the larger things
and allowing the smaller to escape. There-
fore it is better to have a dredge of onc’s
own, made of wrought iron, with a bag of
raw hide (Fig. 6). The ironwork can be made
by any blacksmith. The hide can be bought
at some tobacconist’s, and will wear best if
made in two pieces, each with the hair out-
wards and turned in the direction it will be
drawn over the ground. The sides should be
made of netting, to allow the water to escape,
und it may be fastened to the iron with cop-
per-wire. The dredge should be strongly
made, but neither too large nor too heavy for
a person to carry conveniently in his hand.
Two feet, or even less, will be length suffi-
cient, and the opening should not be more
than four inches wide, so as to admit only
stones of moderate size. A good rough piece
of r?ck, full of holes and crannies, is indeed
a prise, when get up from deep water. Arks,
Terebratule, and many other things are
found in. such situations ; but there is some
danger of makinga hole in the bottom of the

dredge or losing it altogether. It ie usual
to fasten the rope to only one ring of the
dredge, tying the other to it with spun-yarn,
which will break if the instrument gets foul
of a rock, and by releasing one end allow it
to be drawn up into the boat.

The contents of the dredge should be
emptied into a sieve and washed in the sea.
It is best to have two sieves, made of copper
wire; one, with large meshes, fitting into the
other, which should be much finer. A jar of
sea-water should be ready to receive anythicg
which it may be desirable to take home and
examine alive, and a jar of methylated spirit
for anything you wish to preserve for future
examination. Stone jars are made for this
purpose, with metal clamps to hold the
lids on.

Hiring a decked sailing-boat for privato
dredging is rather expensive, but the con-
chologist who is up to rowing, and under-
stands the management of a boat, may, with
the help of a friend, do a good day’s work at
a small cost. Hastings, Worthing, Wey-
mouth, the coast of Devon, and the Channel
Isles, afford great variety of shells in shallow
water. But in the north the best work is
done in the deepest zone. ’

There are some shells which ‘even the
dredge will not obtain, Those which burrow
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)W‘In only obtained by rare chance, such
;ﬁ*;gd%g entangled by the hooks of a deep-
‘#eh fshing-line. The dredge brings up the
. wiphons only of Panopea, Solen, Solacurtus,
-ete., cut off from the shell. and writhing like

worms. The inhabitants of very rough and

EBECRRATIVE SOIBNCR.

rocky bottoms are also safe alnost
any attempts, and these include not only the
Terebratule and,other rarities of the deep
sea, but aleo a large proportion of the most
conspicuous univalves in the Laminarian zone.
British Museum. 8. P. WooDWARD.

MICROSCOPIC PRESERVES.

——

A saxr or fresh-water vivarium, maintained
in the usual way, will afford a constant sup-
Pply of microscopic objects; but it is, never-
theless, desirable to form special establish-
ments for the purpose. These may consist
of amall masses of hay, or other vegetable
. matter, immersed in a tumbler of water and
sllowed to develop the germs they contain;
.of of aquatic plants placed in vessels of
various sizes and kept through their stages
of growth and decay. It is a popular error
to suppose that water must be offensive in
order to afford the requisite nutriment for
infasorial life. It is quite true that water in
that condition will exhibit certain forms, but
the clear fluid in which vegetable organisms
flourish is the natural abode of numbers of
the most interesting species.

If, for example, a little duckweed and a
small handful of bright green conferva, taken
as it floats in the water, be placed in a glass
jar and exposed, not to a broiling sun, but to
s good light in a window, a continual and
wvaried supply of objects may be obtained for

-msny weeks. A very convenient vessel for
this purpose is a glass preserve jar, and one
soven inches in diameter and fourteen inches
high, can be bought for one shilling. Several
methods must be adopted for the examina.
tion of the oontents. Dipping-tubes about
one-eighth of an inch in diameter, some
merely rounded at their edges, by holding for
s foi moments in the flame of a spirit
Jsmp, and others with one end drawn out
%0 88 to reduce thy sperture, will enable

any particular objeot that is visible, or
portions of sediment from the bottom, to
be obtained with ease ; while a piece of wire
or slender stick will serve to take up a little
of the duckweed or conferva. It may be
as well to remind beginners that a dipping-
tube is held between the thumb and middle
finger, and the fore finger placed, by way of
a stopper, at the top. In this position it is
plunged into the water, and brought just
over the object to be caught; the fore finger
is then lifted and instantly replaced. In the
interval a portion of water has rushed in,
carrying the object with it, if the operation
has been dexterously performed.

All parts of the glass vessel should be
diligently searched, not forgetting any scum
adhering to the sides; but a nearly certain
supply of interesting objects may be obtained
by taking up a single leaf of duckweed or
a very few threads of conferva. Theseshould
be placed in the centre of the live-box agd the
cover gently pressed down. An inch or two-
third object-glass, with the first eye-piece,
will be most convenient to commence the

.examination, and when any object is found

requiring a higher power, it may be obtained
by the second or third eye-piece, and the
use of the draw-tube, or, when necessary, by
using a higher objeot-glass. It is often fan-
cied that excessive magnifying is necessary
for ordinary purposes, and uninformed per-
sons are deluded into buying bad microscopes
by wonderful accounts of their magnifying
capacities, announced in superficial measure,
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which is never used for scientific purposes,
as the infermision really wanted is given by
stating the linear power. “Thus, if an object
is said to be magnified one hundred linear, it
means that it is made to look one hundred
times its natural length, but as the breadth
is equally enlarged, the superficial magnifica-
tion is 10,000 times. For examining infuso-
ria and rotifers the most useful powers are
from 60 to 150 or 200 linear. Higher powers
are necessary for minute objects or details of
creatures that can be kept tolerably quiet,
and are sufficiently flat not to give a confused
image, through the impossibility of bringing
elevations and depressions into focus at once.
This fact limits the use of high powers, and
renders it extremely important, in the pur-
chase of a microscope, that the one-inch or
two-thirds should be an excellent glass.

To return to our microscopic preserve.
Having formed one in the middle of March,
in one of the jars mentioned, the first objects
found in abundance on the duckweed and
conferva were vorticells in all the stages
described in the April number.

The conferva itself presented a beautiful
appearance, abounding in specimens of the
elegant Spirogyra. In this genus one or
more brilliant green ribbons, coloured with
chlorophyll (colouring matter of green plants),
are spirally twisted round the cells of a clear
glassy tube. When a number of these thread-
like plants are placed under the microscope,
illuminated by a rather oblique light, and
magnified from 100 to 200 diameters, the
effect is charming. In some parts the
tangled mass shines like groups of living
emeralds, and in others a delicate, cool, green,
shadowy light reminds us of poetical pictures
of the sea nymphs’ haunts. If we remember
that one drop of fluid is & world of water to
the little beings that dwell therein, the scene
will resemble that through which Shelley
makes Arethusa pass