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PREFACE.

The comxDletion of the first volume of the " Midland

Natm-alist " seems to call for a few remarks from those who

undertook its editorship.

The purposes and aims of this periodical are fully set

forth in the opening addi'ess (p. 1.) How far the ideas and

hopes therein expressed have been fulfilled we must leave our

readers to decide, but we can earnestly assiu-e them that on

the part of the Editors and Publishers no efi'orts have been

spared to reahse all that was promised.

It is, however, with the future rather than with the past

that we are now concerned. If the "Midland Naturalist" is

to assume its proper position in scientific hterature, as the

official organ of so large and influential a body as the Midland

Union of Scientific and Literary Societies, then continual efforts

must be made for its improvement. But the power to so

improve our Magazine, to illustrate it well, as we wish to

do, to enlarge it so as to admit both popular and abstruse

scientific communications, is entkely dependent on the number
of subscribers. Of the 4,000 members belonguag to our Union,

too few have, as yet, become annual subscribers to this Journal.

'i^^ Dm-ing the coming year then- number ought to be largely

^ increased, and we ask every one of om- readers to aid in bringing

' this about.

^,_ Fiu'thermore, every subscriber should consider him or

^ herself as commissioned to observe and report on all

" occurrences of scientific interest which may happen in

*" theii- neighbourhood. It cannot be doubted that hundreds of



facts, which if published avouU be of scientific vahie, are yearly

obseiTed by some one or other, but lost because not recorded.

If our readers will help us iu this respect, our endeavour

to make the ''Midland Naturalist" a magazine of Midland

Counties Natm-al History will be realised.

Many of our readers have given us valuable assistance, and

to all the kind friends who have contributed to our pages

we tender our warmest thanks. We owe especial thanks

to Mr. W. K. Hughes, F.L.S., and Mr. W. B. Grove, B.A.,

not only for contributions, but for unceasmg help in

correcting proofs, and iu other ways.

We also gratefully acknowledge the ser\ices rendered

by our eighty Meteorological observers, who have enabled us

to publish from mouth to month a very complete record of

the weather of the Midlands.

To Mr. Charles E. Scarse, of the Bu-mingham Library,

botli we and our readers are greatly indebted, for com-

piling the excellent Index we are enabled to pubhsh of the

contents of our first volume.

Duiing the coming year we hope to present our readers

witli a number of interesting papers. To the January part

Philip Henry Gosse, Esq., F.R.S., will contribute a most

valuable account of a Marine Aquarium on the cu'culating

principle recently erected by him in his house at Torquay. We
shall also soon commence a series of practical Geological papers,

entitled "Rambles with a Hammer in the Midland Counties."

The important communications with which Dr. T. Spencer

Cobbold, F.R.S., has favoured us will be continued, as will also

Mr. James E. Bagnall's " Moss Habitats ;" the latter gentleman

is also preparing some articles on " The Cryptogamic Flora of

Warwickshne." Mr. W. B. Grove, B.A., will contribute

some papers on " The Pronunciation of Scientific Names." The
Glacial scheme (see p. 242) will, we trust, be productive of

good results, which we shall be glad to chronicle. A paper

on " Practical Meteorology," with illustrations of the most

recent improvements in meteorological apparatus, is also in

hand. Entomology, Ornithology, and Microscopy will not

be forgotten ; but for these subjects we invite and shall

be glad to receive further aid.
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and the 'limeK, 53

Micrasterias rotata, (illust.,) 113, 145
Microphone, the, 187
Mieioscope. Mounting Specimens for, 49

Appliance for Examining Small
Organisms in %Vater, 201

Drawmgs to Scale, 192
Revolving Table, 335



Microscopic Trap for a Rover, 108

Microscopical Examination of Clay, 328
(Postal) Society, ;;8, 107

Microscopists' and Naturalists' Studio, 141,

283
Microscopy, 335

Coinpressorium, 335

Dark Back-ground lilumination,
335

Microzoa in Boulder Clay, 292

Middleton, (J. Henry,) Kempley Church,
Gloucestershire, v!65

" Midland Naturalist," Cover of, described,
25

. Resolutions respecting, 28

Midland Union of Natural History Socie-
ties—Origin of, 1 ; Objects of, 2;
Societies m, 3, 83, 140, 178, 312

- Anuuai Meeting at Blruungham,
144. 1C9

Bye-Laws of, 180
Conversazione, 181

Council's Report, 178
Excursion to Dudley, 186
President's Address, j(J9

Proposed Increase of Subscription,
17U. 180, 223

Mildness of the Season, 49, 77, 105, 106

Milestone, Roman, 312

Miller's Dale Flora, 310, 336

Mines and Caverns at Castleton, 64
Mirage at Redcar, 254

Miscodera arctica, 202
Mollusca of tue Isle of Man, 92

Mollusks

—

Limncea truncatula and L.
pereyra, 50

Eelix Cantiana, 21, 50, 323
H, lapicida,-609
H. rufesceiis, 323

Morris, (J. G.,) Economic Mycology, 233
Moss Catalogue, 163

Habitats, 271, 318

Mosses, 59, 80, 136, (illusc.,) 193, 213, 271, 313,

316,318, 337
Illustration of Structure, 193

Mott, (F. T.,) the Meaning of Science, 29
Notes on, 79, 107

Mott, (F.T.,) History of the Leicester
Literary and Philosophical Society, 293

Mounting Specimens lor the Microscope, 49
Mountsorrel Gianite, 154

Mural Paiutinj^s, Kempley Church, 265

Murray, (Andrew,) Collection of Economic
Entomology, 81

Mycology, 79, 137, 233

Names, Scientific, 121, 149, 335
Napton, Flora of, 281
Naturalist, an Artizan, 310
Naturalist Field Club Excursions, 249
Naturalihtb, Sug'^ebtiuu fdr, 21

and Microscopistb' Studio, 141
Natural Forces, UtiUt-ation of, 285
Natural Science at Universities, 312
Nectaries and Cross ! ertilisation, 107
Nematoda, 210,296, 327

Neolithic and Bronze Periods, 128
Nest of Sparrow, 21
Nichol's History of Leicestershire, 153, 154
Nottinghamshire Conthology, 50, 3U9
Northauts, Flora of, 258, ^87, 268
NC'ttinghamshire ferns, 3US

Nottintnam, (East.j Geoiogy of, 18, 30, 200

Oak, the Royal, at Boscobel 259 282

Objects (Living) for the Microscope, 141
QEcistes auacharis, 2U2

iongipes, (illust.,) 317
pilula, 202, 314, 302, (illust.,) 317

(Edogonium, (illnst.,) 145, 147
Old Cross, the, 105
Oldliam, (Thos.,) Death of, 283
Ophiolepis Damcbii, 230
Organised Work for Scientific Societies,

78, 199, 226, 242
Origin of Species, 8, 263
Ornithological Notes, 227, 337
Orthotrichum leiocarpum, 136
Ostracoda, 17, 33
Owen, Prof., and Dr. Darwin, 50
Oxford, Radcliffe Oliservatorv, 110

Honours in Biology, 312

Painter, CW. H.,) Castleton: Its Extinct
Fauna and Physical Sunoundings, (^3

PalffiolitLic Implements, 226
Paise intogiapbical and Ray Societies: an

Appeal, 70, 171
Palaeozoic Rocks, 26, 54

of the Isle of Man, 68
Palmellactae, 145
Paraboloid, Immersion, 22
Parasites of Man, 57, 97, 118, 209, 295, 327
Parasitic Worm Infesting the Air Sinuses

of the Wtasel,lH9
Parasitical Fungi, 237
Paris Exbibition, 2i.'l

Passages from Popular Lectures, by F. T.
Mi'tt. 1. The Meaning of Science, 29

Pennington (Rookei Review of Greenwell's
British Barrows, 128

Pennington, (Rookej Windy Knoll Quarry,
64

Peronospora, Fossil, 24
Petasitts vulgaris, 136
Pheasant and Pike, 136
Phenological Observations, 83
Phoneidoscope, the, ls7
Phonograph, the, 24
Phonoscope, the, 187
Photography Applied to Meteorological

Observations, 110
Phyllopoda, 17, 36
Phjtologia, Darwin's, 262
Pike, a Hump-backed, 80

Attacking a Wounded Pheasant,
136

Plant and Animal Life, Analogies of, 111
Civstals and Raphides, 159

Life, Freshwater, 113, 145, 189
List for Derbyshire, 263
On the Flowering of, 82, 221
in Bloom, Jan., 18;8, 77

„ Dec , 1677. 49
Double Flowered, 137
Climbiiit:, 164
White Varieties of, 106, 135, 136, 163,

164, 98, :-.08

Plumatella repeus, 270
Polyzoa, 253, 270

Pomona, the Herefordshire, 141, 311, 330,

337
Pond, a Productive, 76, 101, 269

Pond Life, 16, 33, aU, 76, 79, 94, 101, 108, 125,

141, 245, 255, 269, 274, 289, 3;i0

See Freahwater Life, Alga
Poduras, 108

Pre-Glacial Man, 226
Preserving Fish, 80, 137

Fungi, 79, 1:^7

Primros s, Deformed, 137
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Primula vuleraria, varions Coloora, 163

Priiiiiua, AntoRraphic, 132, 165

Propagation of Mehcerta riugens in an

Aiiuarium. '274

Protococcus, (illust.,) 113

rnuiella vulgaris, Wnite, 136, 163, 161

Pumplirev's Autographic Printing, (lUust

)

132, Itjj

Badcliffo Observatory, Oxford, 110

ItiiMi^fil Kobin, White, I'.W

Kailway Siunalliim, Automatic, 339

Kaiiifall of 1877, 39, 23J

at Wolverhampton, 102

Rain-wash, 273

Kance, (C. K. de,) Superficial Geoloey.

Sontli-west Lancashire, (Review,) 278

Ranunculus, Nectaries of, 107

Kaphides and Plant Crystals, 159

Rat, Story of a, 136

Rttv Societv, 171, 216, 251—^— aud Palajoutotjraphical Societies :

An Appeal, 70
Redpoll, the, U)8, 227

Reindeer in the Midlands, 255
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Reports of Societies. See Societies.
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British Harrows : a Record of Sepul-
chral Mounds. 128

Flowers: their Origin, Shapes, Per-
fumes, and Colours, 221

Geology of the Fenland, 301
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Practical Taxidt-rmy, 222
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Report of ltu';by School Natural
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Natural History Society. 3U5
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The Voyage ot the Challenger, 44
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West Yorkshire— Geology, &c., ot, 331

Bovolv ng Table for Microscope, 335
Rbetic Fossils, 2 ill
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310

Note on, 330
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Malvern. 217
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Roman Milestone, 312
Vil.a Kxeavuted in Surrey, 229
Inscription, 23), 312
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Rotation, the Direction of, 103
Ro'ifer. Note on a Tliecated, 317
Botifera, M, 7'J, U4, KH, 108, UG, 125, 202,

M7, -MM, 976. 30',^, 313, 314, 317, 336 .

Royal Oak, at Boscobel, 259, 282
Royal Society's Bakerian Lecture, 23

Medals, 23, 337
Rubi, Notes on, 140
Rugby School Natural History Society,

Report of, (Review.) 224

Salamander, 166
Samian Ware, JcO
Sea, Dredging at Arran, 11
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Indian Seas, 24

Sepulchral Mounds, 128

Scheme for Examination of Glacial
Deposits, 242
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Science, the Meaning of, 29

the Study of, 278, 285, 312
Scientific Books, Classification. 311

Discovery, the Art 01, 337
Names, 121, 119, 295, 336
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199, 220, 242, 249
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Reply to, 79

Self-heal, White, 1.36, 163
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Shineton Shales, 206
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2U0
Shone, (W.,) How we Found Microzoa in
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Shropshire Fossil.s, 208

Geology of, 2U5, 255
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Siphoniiccte, 147
Skertchley, (S. B. J.,) Geology ot the Fen
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Silver Pennies, (iliust.,) 1,58

Smith, (E.,) On Freshwater Life. I. Ento-
mostraca, 16, 33. II. liotifera, 94, 125.

III. Infusoria, 289, 320
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Smithsonian institute, Report, 54
Snipe Breeding, 253
Societies in Midland Union, 3, 83, 140, 178

312
Dudley and Midland Geological and
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History of, 48

Reports of

:
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167, 2.")7. 280
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Sundial, Motto for, 231
Surrey, Roman Villa Excavated in, 229
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Trematoda, 57
Tube, Dipping, 229
Twigg, (G. H.,) on Study of Science, 285
Tye, (G. Sherriff,) on Helix Cantiana, 323
Tyndall, (Prof.,) as a Lecturer, 22
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Voyage of the Challenger, 44

Warwickshire, Distribution of the Genus-
Rosa in, 41, 281

Drawings and Photographs, 185,
186

Water-fowl, 49
Waterton, (C.,)177
Weasel, Common, a Parasitic Wor n

Infesting the, 139
Weather, the, of Christmas, 1877, 49

January, 1878. 73, 77 ; February, 102
March, 133; April, 161; May,
196; June, 219; July, 2.U j

August, 275; September, 306;
October, 333

Well-boring at Norfolk, 256
White varieties of Plants, 106, 135, 136, 163,

164, 198, 308
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THE MIDLAND NATURALIST.

" Come forth into the light of things,
Let Nature he your teacher."

IJ'orchwurth.

OPENING ADDRESS.

_

The first idea of a Midland Union of Nntm-al HistorvSocieties dates back about fom- years. Earlv in IhtI ?FWorth Natural History, GeologiLl, and Il^uana I'soci t^held a very successful soiree, in which the Bmnhiaham NatilrSHistory and Microscopical Society took part. That Cthit ,vasm every way so satisfactory, and gave sich proofs ofTl e vahie ofco-operation, that many who attended it expressed a deSfmmore mstances of a lilve kind. Mr W G Viuih '^ "^.V"^
Honorary Secretary of the Bir^i^slt^^e^San Annual Congress should be held, and proposed the ^ombh at onn some way, of our Local Natm-al History Societies. AlTwh
t^^ie suggestion Avas favom'ably received and formed the subject offrequent conversations, and although it was generaUv aZntfpdthat an association of the khid could scarcelySo be atolwith valuable results, no practical step was LmedLely Si

It was not tiU the 17th August, 1876, that anything definitewas done. A proposal was then made, at a meeth^- of eCommittee of the Bn-mmgham Societv, which lu^S h! theapponitment of a sub-committee, (consistmg of MessTS lTw onTait, John Morley, and James Bagnall,) which was requested toobtain information as to the possibility of formmg a Union ofhe ^atm-a History Societies of the MicUand District. In the

tlie Bn-mmgham Society on " Suggestions for a Congress ofNatm-al History Societies." The Sub-committee, 'havinireported on what had been ascertamed, were further diectedto proceed mth the formation of the Union. In liL matter
considerable delay was caused by chfficulties m obtZhi^uiformation and m elicitmg replies. Delegates havSigSappomted by the various societies who were%ilhng to join thetnioii, the Sub-committee summoned them togeth?v and tlievme at the MicUand Listitute, Bn-mmgham, on Au^^us^ 28tiri877'^At this meetmg the basis of the Union was laid down, and a Council
elected.



OPENING ADDKKSS.

Musson, (Hon. Boc.
*?\,^1^%^1^S ^^ History, Geological,

Egbert D. H.mel, (oi tlie
^^f^'^^^^t^^ Ll.B. (Hon. Sec.,)

and Antiquarian
,«,-^f

^'^^ L^nX^^^^^ Section of tlie

and Mr. F. T. Mott, »^t ^^^^^^
^ n"^' iSv UlieRe

I oLcster Literary and
fl^^l«-^lt'"VtiT Gil ) ami Mr. C. U.

M.A., (Hon. Sec. of the
^f^^'Jf^^^.Z^^^^^

Tripr.M.A (Hon^SecVaiKBevC.^
Burton-on-Trent Natmal ^'^^'^

•; ,._!._Tliat the animal

The followhig resolutions ^^.^^^
la.sca^

^^^^^^^^^^ ^^^^ ^^^^^^^^^^^^

meethigs of the Lmon ^^^^lield i May.
•

^^^^^^.^^ jj-^^^

n^.etingbeheldnlcmnleclon^vlt^^^^^^^^^

audMicr..scoiueal Society. 3.--Tha^^^

for tlie purpose o* ^'^^^^"S i^ecessaiy e 1
.^^^^,,,-1,0.0

annually the sum of one penny eime^^^^^^^
contribute two

^^ombers are less than ^^ ^
^\^"^^^^^^^^^^^^ a monthly

shiUhigs for the
^r^'t^,'^''^f''^l^^^^^^

nuigazme, to bo cal ed the Mm.^D Nat.ka^^^
^^^.^

l_That the Echtors of tl. Ma^^^^^^^^^
, ,,

Mr. Egbert D. Hamel /^S.^.^^^^X Union be requested

H._That the Secretary ol ^^^h Society mteu^
^^^^^^^^ ^^

t„ ascertain, and communicate « the Lditois, ^ ^^^^

members who will subscnbe f^^^^J^^^^^oi the Mibi^and

Lawson Tait be ^^^^thonsed to issuc^
^^^^^^^,,

The objects of the Umoii may be ^^^tJLo. for

extend the
^f^::::^^^^:::':^^^^ ^^^ r'-iuter-commumcatun tluou 11 an

important worlc done

lishod magazine, wlncli shall
f ;^;^,^^^^^^^V ^" ^'^^^^^^^^^^ ,,,,1 assist

bv tlicm; announce then- ^^''^\^''^^'''r^^^^^^



OPENING ADDRESS.

The affaii'S of the Union will be managed by the Council,
wliicli consists of two members from each of the Societies, one
of whom must be a Secretary ; and the Secretaries of the
Societies in the Union will form a Standing Committee to an-ange
for Jomt Excm'sions, timely notice of which will be given
in our pages.

The work proposed has been set about m a quiet, unosten-
tatious manner, but we feel sure the results cannot fail to be
important, if only the many earnest students resident in the
central counties of England, will each do his own share of it.

The Societies ah-eady in the Union are the foUowmg :

—

Bu-mingham Natm-al History and Microscopical Society.

Bn-mmgham Philosophical Society.

Bii-mingham School Natm-al History Society.

Burton-on-Trent Natm-al History and Ai-chfeological

Society.

Caradoc Field Club.

Derbyshn-e Naturalists' Society.

Dudley and Midland Geological and Philosophical

Society and Field Club.

Leicester Literary and Philosophical Society.

Northampton Naturahsts' Society.

Nottingham Literary and Philosophical Society.

Nottmgham Natm-alists' Society.

Eugby School Natm-al History Society.

Oswestry and Welshpool Naturalists' Field Club.

Severn Valley Naturalists' Field Club.

Shropshu-e Archa3ological and Natural History Society.

Stroud Natm-al History and Philosophical Society.

Tamworth Natiu-al History, Geological, and Antiquarian
Society.

One of the means which the Union intends to employ in

effecting its objects is the monthly pubhcation of the Midland
Naturalist.

The present issue will afford a general notion of the

character of future numbers, though we may fairly hope that

many improvements v>'ill be made as experience is gained, and
the circle of our contributors widens. We shall hope to be able

to secure for each month well written original articles ; short

items of science news ; meteorological and other observa-

tions ; brief reports of the recent work done by each Society

;

a diary of coming meetings and excm-sions ;
queries and

answers to them ; correspondence, and other matters.

But we cannot hope to do this single-handed. We wish

to interest all om- subscribers, and to do this we shall want a

large amount of help. We, therefore, sohcit the communication
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of sliort oriKiunl articles of general interest, from students of

every branch of Natm-al History, Microscopy, &c. We shall

be glad to receive brief notes of original observations on any

Bubject suitable for our pages, and shall be grateful for juilicious

hints and suggestions.

At jiresent, whenever a good paper is read before one of our

local societies its usefubiess is too often Hmited to the members
of that society, and generally to that part of them who chance

to hear it reacl. By piinting such papers, or abstracts of them,

in tliis magazine, their usefulness will be ^\'idely extended, and

all the Societies may benefit by them ; while to the younger

members, and the less infoinncd generally, they may prove of

incalculable advantage by aiding them in studies already

entered upon, or pointing out suitable ones to engage in.

We should like our readers to l)ear in mind that this

magazine is not intended to supersede or in any wjiy to interfere

with tlie ])ublication of Transactions l)y individual Societies. We
shall on the contrary aid in making them known.

Occasionally reviews ofnew scientific books will occupy a part

of oiu' space, and we hope to have it in om* power to aid such of

our Societies as recognise local antiquities and archa'ology as

part of their work.

The ])ublication of ii diary of coming meetings and excur-

sions ouglit to prove most useful, and if members generally

will send their names as subscribers for the magazine they
will justify their Societies in ceasing to issue their monthly
jirograuuut's, tlie cost and postage of which at present forms
a considerable item in the sum of incidental expenditure,

especially in the larger Societies.

If this mngazine is to be a permanent publication we must
secure a good circubition. We therefore ask the cordial co-opera-

tion of our subscribers l)y assisting us among their fi-iends.

In lielpuig us tliey will be helping tliemselves. If every reader of
this first number wlio npin-oves of our labours and object will be
good enough to ol)tain for us at least another subscril)er he will

materially aid us hi our endc^avours, ami increase our ]>ower of
making tlie magazine a useful medium for intercourse between
naturalists of all classes in the Midland Counties.

METEOROLOGY.—In future miniliers it will be our aim to present
Rs complete a record ua i>ossible of, at all eventn, the Temperature and
Painfull in the Midland Counties. All observers who can aid in this
matter are requested to conmiimicate with Mr. W. J. Harrison, Town
MuReum. Leicester, who will forward forms on which to record observa-
tions.



ABNORMAX, FERNS,

ABNOEMAL FEENS.*

BY E. J. LOWE, ESQ., F.R.S.

Tlie reproiluction of ferns from spores is a studj^ of much interest,
and one worthy of more general attention. The modus operandi is

fraught with dithcnlties. The minute size of the infant ferns in their first

growth is in itself dangerous, as any neglect will at once destroy the
whole crop. The spores germinate as mere green points, imperceptible
at first to the unassisted eye, and only rendered visible by the look of
greenness from a number springing into life together. Spores of ferns differ
fi"om seeds of plants, inasmuch as they have no special organs ; consisting
merely of a homogeneous cellular mass. In seeds the young roots and the
young shoots are pi-esent in the embryo, being developed from deter-
minate points ; whilst spores, on the contrary, consist merely of single
vegetable cells, growing indifferently from any part of the surface.

These points of life, (germinal fronds,) as they continue to grow have
a sti'ong resemblance to Liverwort, (hence the term Marchantia-like.)
They gradually increase in size, and, if they do not become impregnated,
will occasionally exceed half an inch in diameter.

The impregnation of the germinal frond does not seem to be capable
of being accomplished without the action of strong light ; indeed, grown
in a somewhat daik corner the growth seems to be arrested before
arriving at that particular stage of life. The following experiment will
illustrate what is meant :—Three years ago a large Wardian case was
prepared, and the siirface of the soil scattered over with spores from a
number of varieties of Scolopendrium vuUjare, Lastrea flix-mas,
AtJti/riitm fiHx-fa;mina, Foh/.tticlium anguhire, and of Lastrea dilatata

;

each species being in a separate partition. This case was placed in a
somewhat dark corner, under a plant stage. When the spores had been
sown about six months the whole surface soil was covered over (and had
been for several weeks previously) with the vivid green of the young
ferns. At this time a second case was prepared, not for spore sowing,
but for transplanting, in patches, the germinal fronds from the first case.

Small portions of this green mass were lifted on the point of a knife and
planted in thick lines. The second case was then placed in a light

part of a greenhouse, having a north aspect. Under these circumstances
the transplanted patches very soon grew rapidly, (whilst those in the
case from which they were taken had made little or no progress,) and in

six months the second case was filled with a mass of fronds, yet no fronds
appeared in the original case. A third case was then prepared, and for

the second time small portions were removed from the first case into the
new one, and this also was placed in a well-lighted situation, having a
north aspect. After being in this third case less than six months a large
number of fronds appeared, whilst still no fronds appeared in the original

case. A fourth case is now about to be planted froin the same original

stock, which, although still looking green and healthy, has no fi-onds

developed, and, indeed, the germinal fronds it contains are still little

more than mere points. Thus, for three years the growing spores in a
darkened corner have remained all but dormant, whilst those trans-

planted from it have, in a situation of stronger light, a forest of fronds,

varying between one inch and six inches in length, according as they
have been selected from the second or third cases. This is mentioned as

a very curious fact.

* Read before the Biological Section of the BirminRham Natural History
and Microscoi)ical Society, December 11th, 1877.
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billing together of two or three characters in one frond, such as the
narrow-cri^:p-d, the multlfid-crixpcd, or the narrow multijid as examples.
In a wild state abnormal forma are found most commonly where, from
various causes, ferns do not grow luxuriantly, i.e., grow under difficulties.

When ferns flourish in a high degree, it is almost useless to hunt for
abnormal forms.

It seems that spores gathered from one portion of an abnormal frond
will produce different varieties from those of spores gathered from
another portion of the same frond ; so that if an accidental abnormal
portion of a frond be fertile it is not impossible to reproduce from ita

spores plants having fronds in imitation of the accidental abnormal
form.

The method adopted by the author of this paper in raising plants
from spores is one that can be recommended. Ha\ing carefully prepared
the soil, and then roasted or boiled it, in order to destroy all animal and
vegetable life, it is placed in a Wardian case or pan, ha\-ing a glass cover.
The soil if roasted will require to be wetted with boiled or distilled water
in order to be of a proper moistuess. It is then pressed until there is a
smooth surface, and after this so^ii vnth. spores, which should not be
covered with soil. All watering must be done from below, i.e., the pan
placed in a saucer full of water, immersed about one-third of its

depth, and this must either be boiled or distilled water, to prevent
a confervoid growth on the surface, which would kill the young fern
germs. On the surface becoming green with growing ferns, transplant
with the point of a knife into much larger pans ; and this can
be best done by making small indents in the surface, and placing
in them small patches of the spores, and lightly pressing each uath a
finger, taking care to wipe the finger dry after every pressure, or the
young plants will cling to it. To procure new varieties, spores are scraped
off portions of a number of curious fi-onds or parts of fronds of the name
species, and sown thickly together ; and the reason for sowing thickly is

that the germinal fronds by being pressed closely together by each other
become more or less vertical, a position thought to be more easily
fertilised by the male organs falling more readily into the female cells

than when in a more or less horizontal position, as they would be if sown
very thinly. Nature does, to some extent, pro\'ide for this by curling the
thickened edges

; yet under these circumstances, with thin sowing, the
male spiral is more likely to be one from the same individual, and would
therefore more probably produce a form identical with the parent germ
frond ; whereas, if the spores of many forms be sown together the chances
seem to be much more in favour of the fertilizntion by another variety
being accomplished. After gathering the fronds for spores, it is better to
place them in di-ying papers for a day or tv.'o, and then scrape off the
spores and sow immediately. Freshly gathered spores germinate much
more quicldy than those that have been kept for a time.

It has been said, sow together only varieties of the same species,

though occasionally, but i^erij rarehj, two species may be crossed and a
hi/hrid s^;(t/<'.s- produced. Still, it is so difficult to cross species that
we have at the most only a few examples to quote. These instances are
probably,—first, Lastrea remota, a cross between Lantrea dilatata, and
Lastrea filix-mas; second, Anpleniiim microdon, a cross between Aapleniitm

viariiium and Aspleuiitm Uniceolatum ; and third, Aspleniiuii Germanicuin
a possible cross betv/een Aapleiiium riita-inuraria and Asplenium septen-

triouale. The author has failed to raise spores from any of these, and is

not aware of any one else succeeding, whilst in a wild state the two
so-called parents appear always to tie grov/iug together wliere tlie third
form is found.
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There are })leiity of fjood-lookiug spores on Laxtira irmtita, yet they

will not germinate. ' For the last ten years several pans of spores from

this fern have heen sown yearly without a single plant having heen

raised.

It has heen also a question with the author as to whether some of the

forms of species that only hear sterile fronds may not also be hybrid

species. All the varieties of the species will reproduce the abnormal

forms as prolilicly as the normal ones, whilst a so-called hybrid species

will not reproduce.

There are not only abnonnal varieties of fenis, but the nonnal forms

of different k)calities differ so that when the common forms of cei-tain

localities are gathered together thgy display in a marked degree the

departure fi-onr one form.

In nature the progress of change in form is veiy slow, although in

the forms of some plants a more rapid development in some localities

can be ol)served ; thus, nearly all the Harts tongue ferns at Westward
IIo ; on tlie Castle Kocks, Scarborough ; and at Dawlish, are once or

twice branched or crested. These changes, however, become much more
rai)id when imder the most favourable circumstances, such as obtaining

a pedigree and continuing it.

With regard to the origin of species, it is leamt from the doctrine of

evolution, that all are the descendants of a compai-atively few originally

created simpler forms ; this doctrine teaches, (I now qimte Sir Joseph
Hooker's admiralde Botany) :—1st. That the descendnnt of every plant

departs more or less in character from its parents. 2nd. That of these

vai-iatinns, some are better fitted than othei-s, and even sometimes than
their jutreut was. to survive in the area the plant inhabits. 3rd. That
the conditions of the area are, like the iiulividuals, variable. 4th. That
the number of deaths previous to maturity amongst the descendants is

enormously greater than that of survivors, and that these deaths are due
to the conditions of the area not having suited them. .5th. That the
doscondants best fitted to thrive under the coiiditions of the area will be
tlie survivoi-s. (>th. That these variations will hence ultimately, in

certain places, supplant the parent form ; and 7th. Tluit the difference

between a species and a variety being one of degree only, the variations

uccuniulated through successive generations will become speciHc, and these
again by a like process generic, and so on.

No investigations demonstrate in a more striking manner the truth of

the Darwinian theory than such as this paper briefly illustrates. There
is undoubtedly a mathematical law in the changes of form, and this fact

provos t)»at Dr. Darwin's discoveries have vastly advanced our luiowledga
of the laws of nature.

=;?p

ON AN IMPROVED ANEROID BAROMETER.

BY W. J. HAKUIbON, ESQ., F.G.S.

An instninient which shall accurately indicate differences in level or
hciglit above the sea is mucli needed by practical nion of science. The
geologist requires it to ascertain the varying heights of his beds of rock,
the zoologist and the botanist to know the limits of the zones of animal
and vegetable life, and it is of not less service to the meteorologist, the
surveyor, the engineer, nnd tlie tiavoUer.
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The most accurate instninient for this purpose is the ordiuary
mercurial barometer, arranged in as compact a form as possible, aud
swinging by the centre from a tripod stand, when it is known as a
Mountain Bakometee. Even in this form it is, however, of considerable
weight, of awkward form, and liable to break.

The Hypso.metee is a simple instrument, consisting of a thennometer
inserted in a partly closed vessel containing a little water, which is made
to boil by means of a spirit lamp. Now on a mountain top, the water
being under less pressure, will boil at a lower temperature than at

the sea level. Thus Tjiidall found the boiling point of water on the top
of Mont Blanc to be 185" F., showing a lowering of the boiling point of
1° F. for every a'JOft. of ascent. •

The Syjipiesometee, invented by Adie, of Edinburgh, measxix'es

pressure by means of a glass tube some 18in. long, closed at one end
and bent round at the other. The lower part is iilled with glycerine,

and by the varying pressure of the outside air on this iiuid, the air in the
upper part of the tube is compressed or allowed to exjiand as the case
may be, the amount being shown by a scale marked on the tube.

Lastly we have the Aneeoid Baeojietee, which consists of a thin,

hollow corrugated metallic box, almost exhausted of air, and the hd of

which is prevented from sinking too far in by a strong spring which is

attached to it. The spring is connected with levers, which move a
pointer over a graduated dial. When the pressure of the air increases,

the hd of the exhausted box is forced further in and the pointer moves
in one direction, and rice I'i'rxa should the air become lighter. All
aneroids are graduated by comparison with a standard Mercurial
Barometer, and they vaiy in size from 2in. to 12in. in diameter.

A few months ago it was proposed to attempt the construction of an
accurate topographical model of Leicestershire, comimenciug with the
Charnwood Forest district, and gradually adding square by square of the
region around lantil the whole county was shown in relief. The model
once executed several casts could be taken from it, aud it is intended to

colour one of these geologically, and to show river-basins, the distribu-

tion of plants, etc., on a second. Such models would teach many
important lessons, would be interesting and instructive to eveiyoue, and
the very task of construction could not fail to yield valuable results.

The best method of executing such models I hope to lay before readers of

this joui'nal on some future occasion.

Having obtained a plain Ordnance map of the district we inhabit,

if we desire to ascertain the height of the places named thereon, we
must refer if possible to some standard. Now the Ordnance Survey
published in 1861 an "Abstract of the principal lines of Spirit Levelling in

England and Wales," gi"ving to a fi-action of an inch the heights of some
thousands of stations. Li this valuable work are given the heights of

many points between Rugbj' and Leicester, between Leicester and
Burton, and between Leicester and Nottingham, which heights are

indicated upon public biiildiugs, &c., by means of the well-known bench
mark 1^. The points thus marked would then serve as starting points or

for reference, but it is necessary to ascertain the height to within a foot

or so of a great many other places, and after a consideration of the
various instruments- described in the early part of this article, it was
determined to use a new form of aneroid, invented by Mr. Rogers Field
and made by Casella, and a gi'ant for the purpose was obtained from
the Literary and Philosophical Society of Leicester.

Most aneroids have attached to them a scale of feet ; in some this is

moveable, the altitude being obtained by setting the zero of the scale at

the lower station to correspond with the position of the hand, and then
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reading off at the upjier statiou only. This cannot give true results, as the

scale can only he correct when the zero is in the position in which it was
graduated. Aneroids, with ^tixcd scales, are correct only at one given

temperature, and at one only. It is true that, by using the aneroid as

an ordinary barometer, and reading off in inches, we can, by a long calcu-

lation, arrive at a correct result, but when some hundreds or thousauds
of observations have to be made, the process of reduction will evidently

be a wearisome one ; and if we can read off correctly in feet, at ouce,

it will be a great advantage.

The accompan}ang woodcut shows Field's aneroid as an instrument
2'Jin. in diameter, and a little more than an inch in thickness, thus fitting

easily in the waistcoat pociiet. Its *iovelty consists in the fact tliat the

^ lid marked A A is moveable, and bears

^— .-<^v-i7., ) nicks, W'hich h ck with a pin on the fixed
y^^-,'^ . " *r«5^ lower case. These nicks are marked from
'^^^'^1-^-^'*'

' >V ^^° ^' ^° '^'^° ^•' ^"'^ ^^^^ ^"^"^ must be moved
?mS\/^ y^^^"^^ I'ound until the nick bearing the tempera-

'<?> / (Jn^^"^ |.y^.g qJ ^]jg air at the time of observation
is ti.xed by the lock-pin. The scale of feet

on the inside of the rim is then correct for

-aJk£>J^Maximmf^fQ
////that temperature. The altitudes are in all""^

cases determined by taldng two readings,

,7^j<c^ /« one at the lower station and another at
c-^' .'^ the upi:)er, and then subtracting.

The principle, in fact, is this: a n
Fig. 1. ordinary aneroid scale is con-ect at one

temperature only, and is incorrect at ever}' other; but "the very
fact of the scale becoming inaccurate for the temperature for

which it was graduated, renders it practically accurate for some other
temperature, so that the shifting of the scale into certain fixed positions
answers the same purpose as if the original scale were altered to suit
various temperatures of the air."

Another improvement which has been introduced has been the
'

jewelling of the working parts of the interior like a w'atch, the effect of
which has been to increase its sensitiveness in a marked degree, and to
render unnecessary the repeated tappings to which an ordinary aneroid
must be subjected. It has further been tested and verified at Kew
Observatory. A certificate from Kew should bo demanded by every
purchaser of meteorological iustruments, of whatever description. The
aneroid thus constructed is not intended to measure veiy great
elevations ; indeed, its sciile does not extend above 5,000ft., but this
permits of reading with accui-acy, by means of a pocket magiiifier, to
2ft. or 3ft: To set it, we obtain the temperature of the air, by means
of a small whirling thermometer, ( thenniniiftrc froiidf,) which is slung
round the head by a cord, thus giving true shade temperature even
under the direct rays of the sun ; but this is really hardly necessary,
as if it be set approxinuitely within 5° F. a nearly correct result will
be obtained.

The following instances nuiyhc taken as a fair test of the accuracy and
simplicity of this aneroid :

—

,

'

August iHtli, ]H77. Temperature of air, 65° F., and scale set
accordingly.

Feet.
Jouruoy to Derby.- Reading at Leicester Museum 2,107

,, Town Hall, Derby 2,0;)2

Difforeiice 75
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Journey from Derby.—Reading at Town Hall, Derby. . . . 2,100

,, Leicester Museum 2,185
Difference 85

2)100

Average difference .

.

8!)ft.

Now, tbe tiiic difference (if tlie lieiglits of these two points, according
to the Ordnance Sur\-cy, is 78ft., the Leicester Museum being 237ft., and
the Town Hall, Derby, 159ft. above mean or half-tide sea level at
Liver})ool, the error in determination being 2ft. only.

September 5th, 1877."''' Temperature 60'' F.
Journey to Cliarnwood Forest.—Beading at Leicester Feet.

Museum 1,725
Reading on top of Bardon Hill. . .

.

2,395
Difference G70

Journey from Charuwood.—Reading on top of Bardon Hill 2,400

,, Leicester Museum .

.

1,736
Difference). . .

. 661

2)1,334

Average difference. . .

.

667ft.

Adding this difference of 667ft. to the knovioi height ('f the Museum
above the sea (237ft.,) we get 904ft. as the height of Bardon Hill, while
the height obtained by levelling is 9U2ft.

MARINE ZOOLOGY AT A R R A N

BY W. E. HUGHES, ESQ., F.L.S.

In the early autumn of 1873 upwards of twenty members of the
Birmingham Natiiral History and Microscopical Society ventured
upon a marine excursion at Teignmouth, on the south coast of Devon.
The weather in a somewhat rainy year proved very fine, consequently
dredging was pursued daily on board the yacht "Ruby," hired for the
purpose, and there were regular botanical and geological excursions in

the neighbourhood for those who were minded to go, as well as a special

excursion to Kent's Cavern. Upwards of a w^eek was thus passed
pleasurably and profitably, many interesting forms of marine life being
taken. On the whole the experiment gave such general satisfaction

that it was determined to repeat it this year (1877) on a more extended
scale, and in a locahty which should, as far as possible, offer a decided
contrast to that previously visited. The Island of Arran was selected,

and the results were equally satisfactory. About twenty members

—

ladies and gentlemen—formed the party ; the arrangements were left to

a small Sub-Committee, and, as the number of members was sufficiently

large, very favourable terms were granted by the Midland Railway Com-
pany, and the luxiuy of a Pulhxian Sleeping Car was indulged in at a
inoderate expense. A small sum—about a sovereign—was contributed

by each member to a common fund, and thus a boat for di'edging, or a
carnage for land excursions, was at the service of the memibers daily

as they felt incUned. An adiiiirable general account of the proceedings

having already been given * by one whose kindly disposition and richly-

* "Birminsliam Natural History 'Society. Exclusion to Arran."

—

Birmingliam
Dad'j rust, Muuday, Lept. lOtb, lb77.
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store! mind dil much to aU to tha social geniality of the party, it is

thought thiit a record of the Dredgiiigs may not be uiiintoresthig here,

accomi)auieil by some suggestions for another excursion during 1878.

"VVhtn wo arrived at " the Island of the Many Peaks," much difficulty

was experienced in obtaining a suitable boat, hut eventually we made
arrangements with the "Cutty Sark," a herring smack, and the
" Mona," a small yacht, both of which did tho work very well. The
Dredgings, which commenced at tlie neap tidt's succeeding the August

full moon, were carried on for a week principally in Lamlash Bay, but

we had several good hauls both in the Bays of Brodick and Drumadoon.
The depths did not exceed about twenty-five or thirty fathoms, and thus

it was not found necessai-y to talie temperatures, although we had jiro-

vided ourselves with one of Ne'gretti and Zambra's " Deep Sea
Thermometers," in addition to the " Miller CasoUa " which we used

before, both of which worked well. The results were officially reported

to the Society on our return by Dr. Marshall and tho writer, at a

General Meeting, held on the I8tli September last. Mr. John Morley,

tho Hon. Sec, also alluded to the Botanical excursions which were made
under his guidance, and that of the Pi'esideut, Mr. E(hiiund Touks, B.C.L.

On the present occasion it is not, therefore, proposed to give more than

a brief account of the more interesting forms of marine life taken.

The ground which we went over has long been a favourite spot with
marine naturalists. Among others of eminence who had been there, we
wore informed that tlie late Dr. Ijandsl)orongli had, witli Major
Martin, dredged the locality for five years. Our hopes of taking any
novelty were not therefore vei-y great. Nevertheless, on refen-ing

to the lists in the chapter on Marine Zoology in Dr. Bryce's

book, " Arran and other Clyde Islands, " (4th edition, 1872.) a
charming volume, which should be in the hands of all natunilists visiting

•the Inland, we have reason (to believe that two forms, TIn/oiic and
J-'li/sia—to be hereafter referred to—have been added by us to the local fauna.
'Tlie distribution of marine life was extremely local. Within a few yards
•each haul of tho dredge usually brought up an entirely different scries of

animals. Sometimes these consisted of the rosy feather star—sometimes
of brittle stars—another haul would contain Pectcns only—another the
nest-building bivalve, TJnui )iitni!<—another the common egg urchin
Krhiiiwi sphd-ni—another vielded foiu- beautiful specimens of Prideau.K'a

}lvri\\\t cnih, ( Pii!iuru>< I'ritloiK.rii, ) with its "commensal," the Cloaklet
anemone (Adinnxid ivdlintii)—another woukl l)e of Mi'lobcuia calrarfa, n,

curious coralline, largely composed of calcareous matter, prettily colcui'etl

purple or pink when living, but speedily becoming white after taken from
the sea. Sometimes tlie dredge woukl contain nothing but mud or sand
—to the gi'cat disappointment of tho dredgers—and on one occasion
a co7imion wine buttle came up. It was brought from about twenty-
five fathoms, was unbroken, full of sand, and covered with specimens of
l'i)lij:oa and Ili/drozan. As at Teignmouth, in tlie yeai' 187;{, we were too
late to observe the developmental processes in the Ili/drozoa ; but it was
an interesting fact that, although in point of date we were synchronous
with tlie Teignmouth exciu'sion, when we took several stalked forms of
tho rosy feather stsu', (.[utrdoti (('(imittiiln) ronaceux,) not a single specimen
was obtained in Lamlash Bay, although every frond of Laminaria
dredged was diligently searched. Numbers of the adult form wero taken
in many varying shades of inchness of colour. On tho whole, our best
prizes were in Erhinodennntu and Mollusca, but there were several objects
of interest in other classes. For instance, in I'orifcni wo took specimens of
the little calcareous sponges, (Innitiu compirKsa and G. ciliata ; in Zoophyta,
a fine mass of Antomuhirin ritiiuixd ; but with tho exception of the four
l)eautiful specimens of the Cloaklet anemone, {Aduiii^iii pnUiala,) before
alluded to, no other anemones of interest were drudged, nor any corala.
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In Echinodcrmatn, what immediatelj- struck us on our first hauls of the
dredge in Brodick Bay, and again and again in Lamlash Bay, was the
gorgeous coloiu- displayed by the lovely star fish, Goniagter Templetoui
(Templeton's cushion star.) It was of bright scarlet above, varied with
cloudy whitish markings, and of straw-colour beneath. TNTien living
there is a peculiar v-iscosity about the animal—the colour soon fades in
confinement. But the brilliant coloiir of this star fish, as well as that of
others of the class, served to dispel the popular notion, in those of us
whose experience had been limited to a southern fauna, that as one
proceeds northward colour diminishes m intensity. The following is a
list of the Echiuodei-ms :

—

Antedon romceux (the rosy feather star)^
many specimens in the free or adult form, taken oif Holy Island. In
brittle and sand stars we took numerous specimens of Ophiocoma
helliis, 0. gramdata, and O. rosiila ; also Ophiura ie.rturata, Vraster
glaciali-s, (the spiny cross-fish,) and U. nihens, (the common cross-fish,) the
former very fine specimens—the latter in many instances renewing lost
parts. Crihi'Ua ivsea, (the rosy cribella,) one specimen, {tiro only are
recorded in " Brj-ce ;") Sohister endcca, (the purple sun star,) one specimen
only, (of this beautiful star fish only on" is recorded in " Bryce ;") .S'.

pappoffa, the common sun star, several specimens. GonUister Templctoni
(Templeton's cushion star) was taken numerously, and was most interest-
ing, as indicating the connection—as the late Professor Ed. Forbes
pointed out—^between the true A-'tenudo', and the Echinidcp., both in the
general form and the shape of its spines. Asterias auvantiaca (the
Butthom) was represented by one specimen. Echinus sphara (the
common Egg Urchin) was taken plentifiiUy ; and a few specimens of
Echinus miliaris (the purple-tipped Sea Urchin). Echiiwcyamus pusillus,
(the green-pea urchin.) one specimen only. Holothuriad<z were notably
absent, if we except a solitary specimen of Thyone papiUosa, (the
common Thyone.) This, which is not in the local hst, was most
valuable, as showing the passage of the class towards the Annelida.
The linear an-angement of the suckers pecuHar to the class is, in this
genus, replaced by a diffused series spreading over the whole extent of
the body. In Annelida oiu* principal captm-e was AVrntTfcs Borlasii, so
graphically described by the late Eev. Chas. Kingsley. Crustacea were
represented hy about twelve species, in which Stenorynchus and Inachus
were conspicuous ; all are refen-ed to in the local list. In Polyzoa we
took Salicornaria farciniinoides, (aUve,) but in this class the specimens
were not very numerous—nor were those of the Tunicata. In the class

MoUusca, many specimens were taken which space will prevent recording.
The most noteworthy (taken alive) were Lima hians, Scajjhandcr liynarius,

Dentalium entalis, and Ajwrrliais pies-pelicani . All these greatly interested
us, but especially Lima hians. Several "nests" of this remarkable
bi-valve were taken, in each case tenanted only by a single indi^idual. The
"nests'" themselves consisted of comminuted shells, stones, &c., formed
into a matted cluster by their byssal threads. TMien the animals were
removed and placed in a vessel of sea water, their great beauty was
apparent—some of the tentacles which had become detached remained
apparently alive for some hours afterwards, twisting about Uke small
earth wonns. In the yudibranchiata we dredged a single specimen of

Elysia viridis—not recorded in " Biyce." This animal is exceedingly
interesting, as belonging to the order Pellibranchiata, wherein the
respiratory function is effected by the whole surface of the bodj% which
is clothed with vibratile cilia. In the class Pisces, which terminates the

collection, our most interesting finds were a few specimens of both

the pretty little sucking fishes, Lepidoyaster bimaculatus and L. Cornu-

biensis. They were very small, and the colours were not very well

marked. I expect they were immature specimens. One, which was
unfortunateh" lost, exhibited markings of a beautiful pale gi-eeu colour.
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ami differed in some other minor respects from the normal conditions of

the species.

In the evenings, after onr day's work was done, the examination and
comparison of our captures afforded gi-eat interest to the members ;

and
Dr. Marshall, Professor Keeping, and Mr. Chas. Pumphrey were indefati-

gahle with their microscopes, and exliibitod and explained peculiarities of

structure and pointed out analogies and affinities.

Such of the specimens as were not required were returned to the sea,

and the remainder were put up in spirits and preserved, as a nucleus for

our museum.

If, as seems probable, another excursion is organised during this

year, it would be desiralile, for those interested, to give in their

names soon to Mr. John Morley, the Hon. Sec. of the Society,

Sherborne Road, Birmingham, so that a meeting may be held in

the early spring, and plans determined accordingly. If it is possible

to arrange for a v/eek in the month of June, or not later than the
tii-st week in July, opportunities would be afforded for the examinsition of

many most intoresting forms of marine life in the larval c-^ndition, not
to bo found in the autumn. It is suggested, that if a small steam launch
could be chartered for a week, much time would be saved, and dredging
might be attempted in deeper water than hitheito. In fact, more work
could be done, and it would be done in a better manner. A trawl
similar to tliat which Sir Wy\alle Thomson states proved so sei-viceable in

the Challenger Expedition might be used as well as the dredge and the
towing net. Some shore collecting might also be undertalieu with
advantage.

LEPIDOPTERA AND THEIE CAPTORS IN THE
MIDLAND COUNTIES.

KV THK REV. C. F. TH0rvNE\\7LL , M.A.

The Lopidoptera of the Midland district have not hitherto received
the siune amount of attention which has been bestowed upon the same
cla.ss in other parts of England. It is true that some of the greatest
names ann.ng practical entomologists are to be foimd among the midland
collectors. Tlie name of the Piev. Joseph Greene naust always command
respect as that of the great authority on, and almost inventor of, pupa-
digging ; while another brother of the cloth, the Rev. H. H. Crewe, stands
unrivalled in his practical knowledge of the puzzling genus Eupithecia.
And another midland naturalist, I\Ir. Edwin Brown, of Burton, whose
collections have lately been dispersed in consequence of his lamented
death, stood eiiually high with either of the above-named for general
ac(pmintance not oidy with the Lopidoptera, but with Coleoptera, Diptera,
and indeed almost every family of the multitudinous race of insects. It
is not, then, for want of able and experienced collectors that this district
stands Ijelow some others, as for example the London, New Forest, and
Devonshire districts, fi'om tho Lepidopterist's point of Aiew.

Nor again is it for want of sufficient nnitorial towork upon. The midland
counties include, indeed, many purely manufacturing neighbourhoods, where
it is hardly to be expected that Lopidoptera should tioui-ish, (though, for the
nuitter of that, oue entliusiastio collector pursues his avocations with
great success within a \ery short distance of the Staffordshire Potteries

;)
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hut it includes likewise some localities which have been, and are likely to
remain, amongst the best hunting grounds in England. Cannock Chase,
the gi'and habitat of G. iUcifuUa, is rapidly disappearing from the list of

these localities ; but Sher^'ood, Needwood, and Chamwood Forests still

remain to delight the heart and furnish the cabinet of the ardent
collector ; and the Peak of DerVjyshire, with its extensive moors, deep
dales, and purling streams, has as yet been verj^ little explored by
entomologists. It is quite wathin the range of possibility that many new
habitats, as well as species new to the district, may be discovered by
midland collectors, if only they will travel a little out of the beaten
tracks, and hunt for themselves, instead of following altogether in the
steps of others. There is no assignable reason why the gi'and "catch"
named above

—

G. ilicifolia—should not be found on the moors of North
Derbyshire, or why C. hiciisjjis should be regarded as almost confined to

the neighbourhood of Biirton-on-Trent. The 'v^'riter of the present
aj-ticle, duz-ing a sojourn of about ten days in the Peak in June, 1877,

took forty-five different species of Macro-Lepidoptera, some, of comrse,

common enough, but others quite sufficiently good to be worth having in

any collection ; and this, too, within a very limited extent of country.

Nor should it be forgotten that considerably more than haK the larv£e of

A. m/h(, recorded in the "Entomologist" as having been taken during the
autumn of last year, were secured by midland entomologists, the Rev.
T. W. Daltry, of Madeley, having taken no less than seven, the Rev.
H. A. Stoweli, of Breadsall, thi-ee, and six or seven others (including

the present vsrriter) one each. What is principally needed, in order to

secure an efficient and systematic working of the district, is something
like union and inter-communication among workers in the same field,

which should convert them from a body of irregular skirmishers into an
organized army. There are plenty of individual collectors, first-rate

localities, and ample materials to work upon. Ahnost every siib-division

of the midland district possesses a Natural History Society, numbering
its" members froin tens up to hundreds. Hut out of these many—to

speak mildly—take but little interest in any branch of natural history,

while far more devote their attention to other portions of the study, and the

students of Lepidoptera are (generally speaking) few and far between.

Even such a society as the North Staffordshire, vrith its 300 members,
reports that in the matter of entomology its [entire work for a year has
been done by a single individual.

It is hoped, then, that the establishment of the Midland Naturalists'

Union, with its annual gatherings, its combined excursions, and

—

last but not least—its monthly organ in the press, may contribute

powerfully towards the existence of a more satisfactory state of things

in this, as in all other branches of Natural History. Observers will

become cognizant of each other's existence and particular line of study

;

they will have the opportunity of meeting from time to time on the

field or in the annual gathering, and exchanging—as naturalists love

to do—experiences of the past, and hints for the future ; and
many observations, which otherwise might have never seen the light,

upon the habits and characteristics of different species, wiU be per-

manently recorded for the benefit of collectors and students in general.

"When we consider how many discoveries have been made, with relation

to the habits of our moths and butterflies, during the last few years, and
when, too, we find (as we may easily do by the perusal of any standard

work upon the subject) how much yet remains to be discovered, it

becomes pretty clear that there lies before the entomologists of the

midland district an extensive field, upon which they have only to enter

to reap a rich harvest of lam-els for them.selves, and—what is of far more
importance—of useful information for all lovers of animated nature.
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The president of a certain Natural History Society, in one of the sonthem
counties, remarked the other day, in the course of his annual address,

that his society "had exhausted the district!" The accuracy of his

remark may reasonably be doubted. But certainly no such 02)inion

could be expressed with regard to this part of the country. Even among
the Macro- Lepidoptera, there are several of our local rarities whose " life-

history" still remains to be written. The earlier sta<^es of G. iliri/oUii, if

known at all, are so only to a privileged few. A. nircux, in spite of the

labours of Mr. Brown and others, remains to a great extent a puzzle.

J>. hivn-fpix would probably be far more frequently found if some com-
petent observer would devote himself to examining into its habits, and
informing his brethren ' anent ' them. V. .vrdiiipclind, though probably

far from scarce in certain localities, is still looked upon as such, mainly
because the majority of collectors are unacquainted with its habits in the
earlier stages. And so with many other insects. There is surely some-
thing better to be done, in such a tield as this, than the mere amassing of

a collection. It may fairly be doubted whether a cabinet of Lepidoptera
is in itself such a desirable possession. What we really want are observers

—men of the stamp of Thomas Edward, the hero of Mr. Smiles'

fascinating book—who will note with a keen eye the chai'acteristics of the
insects inhabiting their own special locality, and add to the general stock

of knowledge by recording their characteristics for the information of

their brethren. We hope that many such records as these will find their

place, before long, in the pages of the Midland Nathralist ; and, if this

be the case, it is certain that our own disti'ict will soon be as well worked,
and as thoroughly organised for the study of Natural History in all its

branches, as any part of England.

FRESHWATER LIFE.—1. ENTOMOSTRACA.

BY EDWIN SMITH, ESQ., M.A.

The Entomostraca, though commonly called " Water-Fleas," are not
insects, but crustaceans. They breathe by a sort of gills and the general
surface of the body. They have two pairs of autenULE ; and mostly more
than three pairs of legs, borne by the thorax and abdomen conjointly.
They never have wings, or even traces of wings. Consequently it is

incorrect to speak of them as " fleas." They are, in fact, little creatures
allied to the shrimp and the lobster. With the exception of Jjju.s-, which
is 2^ inches, and Cheirocrpluil )!.<, which is one inch long, the Entomos-
traca are very small animals, yet not too small to be seen with the naked
eye. They are rtadily picked, with a dipping-tube, out of the jar of water
containing them, and are more easily managed in the live-box than
the strictly microscopic infusoria. On this account they form a capital
first study for any one beginnmg his researches in freshwater life.

About two-thirds of the British Entomostraca inhabit fresh water,
the remaining third being marine. We shall limit our attention at
present to tlie former. The student who is tolerably persevering will
soon make out from his gatherings ten or more genera', comprising about
a score species, whicli may fairly be considered cojinaou. He should
jibm;^i' his dii)ping-l)ottle into every pond in his neighbonrliood, particu-
larly into those which are covered with a green mantle of any sort,
under which tlicse creatures like to shelter. A still drain is no bad
place for search. The rain-filled cart-ruts on the borders of plantations
may also be looked into with advantage. I once took up a bottle-full of
water from a small pond in North Wales, which had evidently been
slirinking in dimoiisioiis all tluough a drv sununer, while the life iu it
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lia<l been fast miiltiplj-'ing. The water, held tip to the Ught, was literally

blood-red with abundance of Daphnia. Though warm days, especially

if a little cloudy, are more propitious to the dipping-bottle than cold
ones, I have tried my luck with success even in winter, when the ponds
were covered with thick ice. A water-trap made in the following way
will be I'oimd very useful :—A glass jar about three inches wide at the
top is fitted with a large bung ; the bung has two holes to receive two
funnels inserted on opposite sides, one funnel being small enough to

go mouth dovvTiwards into the jar, and having its mouth covered with a bit

of fine muslin. This acts as a strainer, and keeps back the live objects of as
many bottles full of water as you choose to pom- into the larger funnel.

The Entomostraca are natiurally and in the main carnivorous.
Indeed, one of then- great uses in the economy of natiu'e is to eat up
decaying animal matter, which might other\vise taiut the aii' or the
water. They appear also to prey upon one another; while they are
themselves the food of numei'ous aquatic animals, beetles, larvae of

insects, and so foi-th. Common sense will dictate what must be done to

keep these little beings in our aquarium for observation. We must
retain their food and exclude then- enemies. In the struggle for esist-

ence amongst themselves the Cyprides appear to have the advantage.
Some sprays of VaUisnt'ria, Anacharis, or Jlyriophijllum should always be
placed in the tank, to keep the water fi-esh, and to afford suitable

harboui' for the Entomostraca, and for their prey.

The Entomostraca have been arranged in four orders, of VN-L::h >ve

shall take a series of examples :

—

1.

—

Ostracoda, such as Cypris, Candona, &c.
2.

—

Copepoda, such as Cyclops, Canthocamptus, l^c.

3.

—

Cladoc.'ra, such as Daphnia, Chj'dorus, &c.
4.

—

PJiyllopoda, such as Cheirocephalus.
The aqiiarium is sure to contain, even when other lands have dis-

appeared, swarms of active little specks of a bivalve shape, clustering we&x
the glass, and moving about unceasingly amongst one another. Take
one out with the . dipping tube

;
you have almost certainly one of the

many species of Cypris. You observe that the body is nearly .enclosed in

a loose jacket of two valves joined over the back, leaving the animal
free to protrude below the bristly oi'gans by which it swams. Taken out
of its jacket or carapace,, the body seems pinched up about the middle
into two halves, the one corresponding to head and thorax, the other to

abdomen and tail. There are two pairs of antennas ; the upper pair

being employed for s-«nmming only, the lower for both swimming and
walking. Next comes the mouth, consisting of an upper and a lower Up,

a pair of mandibles, and two pah's of jaws. The number of legs cannot
be stated with certainty. I have noticed only two pah's. Then follows

the abdomen, with its two lengthened stalks, each terminated by three

short hooks. This is the principal swimming organ, being rapidly jerked

out behind for that piu-pose. Breathing is effected by means of gill-

plates attached to the hinder pair of jaws, with some assistance fi'om the

feathered bristles of the larger antenna and the general sm-face of the

body. But there are no branchial aiipendages to the legs as there are in

Daphnias. Cypris agrees with most other Entomostraca in having only

one eye. The species most common in the neighboui'hood of Nottingham
are Cypris vidua, C. minuta, C. aurantia. If you search carefully the

surface of gravel in yoiu- aquarium you may chance to see a little oblong

homy speck making its way by fitful jerks. This wiU probably turn out

to be a rather large member oi the same family, named Candona reptans.

It has the comical habit of creej)iug in preference to swhnming. I have
found it about here in meadow di-ains, and have successfully bred it in

my aquarium from season to season.

[to be continued.] b
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SOME NEW FEATURES IN THE GEOLOGY OF

EAST NOTTINGHAM.-

BY J. SniPJUJJ, ESQ.

Any one wbo has seen the Government Geological Siu-vey map of

tlie Nottingham district (71 N.E.) will hardly fail to have noticed two
white lines stretching across the north-east of Nottingham, Those
white lines mark the course, or what the Government surveyors

beheved to be the course, of two important faults, or dislocations of

the rocks. The white hue nearest to Nottingham takes a straight

course from Colwick Wood, in the south, to Patchitt's Park, in the

north. The other white line describes a parabolic curve, starting

from the top of Sneinton Dale, sweeping round by the Hunger Hills and
disappearing about midway between Carrington and Sherwood. To the

geologist faults are peculiarly interesting, and they sometimes account

for a good deal of what is obscure in the physical features of a district.

They are the unwritten records of the aotiou, at some remote period in

the past, of those natural agencies which we know are ever at work
somewhere at great depths, producing oscillations of level in the eaiiih's

surface. But, apart from whatever may be the origin of faults, there are

some physical features connected with the curved white line which, to

say the least, have always been pei-plexing to those who have cared
to pay much attention to local geology. There has hitherto been an air

of mystery aboiit it, and nobody was ever able to meet with it at any part
of its course. Even Pi-ofessor HuU speaks disappointedly, in his work on
the " Triassic Rocks of the Midlands," at not being able to find the fault

just where it was marked to cross Woodborough Road at the end of Red
Lane. This fault has hitherto been an object of interest chiefly becaiise

it was abnoi-mal for a fault receding at both ends from the fault forming
the opposite side of the trough, to help to produce a do\vnthrow of the
rocks lying between. It %vill readily be understood, therefore, why the
course this fault really took should be an object of solicitude for years to
local geologists. Indeed, I very well remember learning some of my
earliest lessons in field geology while trying to trace it ; and it was
while engaged in the same work in the early part of this year, on account
of the unusual facilities afforded by excavations all over that part of
Nottingham, that I discovered such serious discrepancies in the Geological
Survey's mapping as induced me to resurvey the north-east part of what
formed the old borough—that is, the area Ijnng between Mansfield Road,
Great Alfred Street, and Coppice New Road, and the result is the map which
I now bring before you. In compiling tliis map, I have necessarily had to
fall back, to some extent, on my recollection of what was the geological
character of some parts now built upon, and I have found those observa-
tions, begun in iHfiH, verj' useful in elucidating what would otherwise
have been almost beyond reach. The task was far from being an easy
one, however pleasant field geology may be. Even where the character
of tlie strata was exposed by sections I found the Keuper, which fornis
the larger part of tlie area, extremely difficult to deal with, both in the
tracing of faults and in determining the boundaiy line between the
Upper and Lower Keuper. Rfany spots, too—geologically hallowed
ground, ground unusually prolific' in interesting points—had to be

Itpad boforp thp Nottincham Nattirnlists' Pociotv, Nov. 2fitli, 1S77. The paper
wa« illuMtrntPil with ii crolorical niai), scftioiiH, photoiharhed sketches of the main
luults, the sitt of the gcodes, uud of ihc conglomerate.



GEOLOGY OF EAST NOTTINGHAM. 19

visited again and again in order to obtain satisfactory results, chiefly
owing to the uncertainty of building operations being begun. Then there
was no map published that was on a scale large enough to admit of
detailed observations, so I enlarged one to a scale of one inch to 200 feet,

which, divided into small handy sections for field use, I found to answer
very well. For the levels, without which it would have been impossible
for me to have constructed the horizontal sections to illustrate the
character of the rocks below the surface, I am indebted to the kindness
of Mr. Tarbotton, the boi-ough engineer. No. 1 Section extends from the
top of Dame Agnes Street to a point on Blue Bell Hill, north-west to
south-east; No. 2, from Hawkridge Street, along Blue Bell Hill, to a
point a few yards beyond Belle Vue House ; and No. 3, from Great Alfred
Street South, along the slope of Blue Bell Hill, to Bombay Street ; each
to a scale of 50 feet to an inch, and a maximum depth of 220 feet.

Turning now to the new map, perhaps the most striking featiu-e is a
broad, ribbon-like band of Keuper marl, shut in on each side by two
parallel white lines, stretching across the map from the south-east to
north-west. Those white lines are the equivalents of the straight and
the curved faults respectively of the Government map. The fault nearest
to Nottingham I have, for convenience, called No. 1 fault ; the equiva-
lent to the curved fault is No. 2. No. 1 fault, you will observe, has
the effect of bringing down the Lower Keuper marl (f5) alongside the Bunter
sandstone (f2) all along its coiu-se after leaving Blue Bell Hill, where the
outcrop of the Keuper is on the south-west side of the fault. This fault

strikes N.W., biit before reaching Mapperley Road it seems to become
deflected, bearing N.N.W., through Patchitt's Park, and joining No. 2
fault somewhere near the bottom of Bed Lane, while only a minor dislo-

cation is found taking the north-westerly coui-se. Both faiilts throw
down the Lower Keuper marl, the N.N.W. fault being well seen breaking
thi'ough the east end of the sandstone cliif and bringing down the Lower
Keuper twenty or thii-ty feet. Beyond No. 2 fault, that is on its north-
east side, instead of the thi-ee-cornered inlier of Bunter (f2) which appears
on the Government inap, we have a double tongue of Bunter stretching

up towards the Westminster Abbey, (as on the Government map,) on the
one hand, and fonning the valley at the foot of the Hunger Hills on the
othei'—evidently the extreixiity of a broad offshoot up the St. Ann's
Valley from the main area of Bunter to the south-west. We thus find

that what the Geological Surveyors supposed to be a curved fault turns
out to be a parallel fault to the straight one, striking about 55° west of

north. This fault was exposed diu-iug the excavations for lowering Map-
perley Koad, near the reservoir, some years ago, then at the top of Dame
Agnes Street, again half-way down that street, where it crosses obliquely,

and may be traced passing down Martin Street and through the
field where the St. Ann's Flower Show is held, across the hills to

Carlton Road, where it is again seen at the elbow tiu-n, and also in

a section off Crown Street, opposite. It appears to have a throw
of about 95ft. in Dame Agnes Street, increasing slightly further

south, throwing down the Upper Keuper alongside the Lower, and
the latter level with the Bunter. When cut through in Dame Agnes
Street this fault was found to hade to the south-east, just as we should

expect, considering that it unites with No. 1 fault, which hades in the

opposite direction, to let in a sort of broad wedge of clay rocks belonging

to a higher level ; and the s^Dace between the walls of the fault was filled

with pebbles embedded in a crystalline calcareous red sandy matrix,

associated with red marl and " skerry." Acting as a sort of connecting

link between the two main faults, and shifting the boundary line of the

Upper Keuper about four- hundi-ed feet, is a fault familiar enough to most
of us on account of its being long exposed in the section of marl opposite
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Craumer Quadrant, wbere it is seen bringing down the lower beds of the

Upper Keuper alongside the marlstoues of the Lower Keuper. This

fault strikes north 40° west, with a throw of apparently about 15ft.

;

it is not again seen. It so much resembles No. 1 fault, as seen

on Blue Bell Hill, that one can scarcely wonder that, in the absence of

more complete data, the Sm-vey should have regarded it as a continuaticni

of the same fault, lleverting to No. 1 fault, it evidently forms quite a

focus of small dislocations on lilue Bell Hill, varying in direction between
west and north. One of these, bearing 10" north of west, and throwing
dowai the Lower Keuper against Bunter about 10ft., produces the tri-

angular patch of Bunter, ]usfc at the apex of which were a few feet of

Lower Keuj)er capping the Bunter. When these beds were cut through
during the formation of Turner Street, a remarkably interesting section

of the conglomerate at the base of the Low^er Keuper was exposed.* Un-
fortunately, however, it has since been removed for building purposes.

Another fault, having a down throw of Oft. Bin. on the east side, is tx'ace-

able crossing Blue BeU HiU lioad 12° west of north, and coming out in

the cliff in Lower Beacon Street. The other minor dislocations marked
on the new map, mostly parallel with this, all have a downthrow to the

east, but they are of no further importance than to serve to show the
general tendency of the down-throw of the faults on Blue Bell Hill, east

of No. 1 fault. In fact I met with more dislocations radiating from No.
1 fault than in an\' other part. I ought not to omit to mention that No.
1 fault is finely exxiosed in the section opposite the saw mills on the Blue
Bell Hill Eoad. The Lower Keuper between Pease Hill Bead and
the llobin Hood's Chase is also much disturbed by faults. Two or

three may be seen in the brick yard there, but others, having a
downthrow to the north-east, probably exist ; for, on the down-thi'ow side

of No. 1 fault at the junction of Cooper Street and Pease Hill lioad, the
Bunter was met with at a depth of 16 feet, while near the Chase, wth a
rise of groiind of about 14 feet, the Bunter was not reached till a depth of

54 feet of Lower Keuper had beeu passed thi'ough, and then onlj' on the
upthrow side of a fault which was found to cut through the well.

Again, just where we might expect to find the lowest beds of the Keuper,
namely, at the bottom of Dame Agnes Street, over 40 feet of water-
stones have been pierced without reaching the Bunter. This, coupled
with the fact that brickyards existed years ago along the bottom of Blue
BeU Hill on St. Ann's Iload, leads me to infer the existence of a series of

transverse faults running nearly parallel with that road, and letting in

the higher beds of the Keuper.

"Uliilc tracing the fault I have mentioned in the Beacon Street Cliff,

I came across some very interesting geodes in the Lower Keuper sand-
stone beds. The geodes ramified in the thick beds of sandstone without
any regard to the lamination ; were lined with rhombohedi'al crystals of

calcite, occasionally tinged with copper and a black mineral—probably
manganese ; and appeared to have been formed long after deposition and
consolidation of the rock. The crystals were all rhombohedrons, except
where the copper or the black substance was present, when they became
double six-sided pyi-amids. These ai'o the first crystals of calcite, as far
as I know, tliat have been found in the Keuper—at least in this district.

The geodes extended through about three feet of the mai'lstone, and were
confined laterally to the space of a few scjuare yards. The calcareous
matter appeared to have come from above, a thin lenticular band of it,

about three feet long, being met with about five feet above where the
gi'odes wore found.

[to be COXTINUEn.]

This conplnmeratc is dcscrilicil at a Inter stage.
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tforrcsponbcnrt

The Nest of a Spaeeow, (Passer domesticus,) containing six eggs,
was taken at Saltley, ou tlie 30th of November. It is now iu the
possession of Mr. A. F. Shrive, 98, Lower Tower Street, Birmingham,
where it may be seen by anyone interested iu ornithology.

Leicestershiee Floea.—The Natural History Section of the
Leicester Literary and Philosophical Society is engaged iu verifying
aud bringing up to date the MS. of the Flora of Leicestershire, left by
the Rev. W. H. Coleman, of Ashby, about twenty-five years ago. Any
botanist in the outlying districts of the county will be rendering useful
assistance by sending lists of plants obsex'ved to the President of the
Section, at the Town Museum, Leicester.

Magpie—Cuckoo.—A friend of mine who, as a boy, was a great
hand at bird's nesting, and also a great observer of the habits of birds,

has remarked that when a magpie biiilt its nest in a larch or fir tree, and
the nest was taken with a full complement of eggs, she would invariably
build again near the same spot. But if the nest was taken under the
same circumstances froin an oak, elm, or other forest tree, she would
never rebuild in the same neighbourhood. I should be glad to know, if

any one else has remarked this, and if it can be accounted for. Also, if it

is a generally acknowledged fact, that the cuckoo lays its egg on the
ground, and carries it to the nest where it is to be hatched.

—

Oswald M.
Feilden.

CoNCHOLOGY.—It may be interesting to your Conchological readers
to learn that two species of shells not previously known to exist in War-
wickshire have been recently added to the fauna of that county. Whilst
searching for Pselaphidie, in moss growing on a poplar tree near Kuowle,
the writer found a single specimen of Zonites excavatus, var. vitrhia Fer.
This species is interesting from its habit (unusual with snails) of braving
the most inclement weather, being often found crawling on snow. Near
Heuley-in-Arden in the heart of Warwickshire, the tiu-npike road has
been cut through a hill composed of red marl, and on the banks of the
cutting, on both sides of the road. Helix Cantiana, Mont., abounds. The
writer found it there during a Summer Excursion of the Birmingham
Natural History Society, but has not discovered it in any other part of

the county.—W.G.B.

A Suggestion for Naturalists.—Having in the early part of

this year set on foot a Natiu-alists' Society, called " The Northwich
Naturalists' Field Club," we ai*e very anxious to establish a series

of lectures on Botanical and other Natural History subjects, to be
delivered during the winter months for the pui"pose—first, of instruction

to the Class ; second, of increasing interest in such subjects ; and
third, of aiding the funds—as we are at present very poor. The
announcement of the " Midland Naturalist " has suggested to me the idea

of soliciting through its pages the frratis services of some of the
members of the Midland Union of Naturahsts in the delivery of

monthly 'lectures, trusting that there may be some who, out of love

for the objects and a desire to extend the study of Nature, would be
willing to deliver such lectures to our Society here without further

remuneration than their necessary expenses. Our Society is in an infant

state, and therefore the lectures need only be plain and elementary
in theh nature. If you would assist me by printing this letter I should

feel very grateful, and it would be a great assistance to the work which
we hope to carry on here.—T. Hartley, Curate of Witton, Northwich,
Cheshire, Hon. Sec. of N.N.F.C.
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Note on a CuRiors Beetle.—Presuming that the occurrence of

the loss common species of insects in our Midland district vaU be a
matter of interest to the readers of the " Naturalist," I send the following

note :—On the I'ith of September, 1B73, a young friend of mine brought
to me fi-om the newly-opened Clifton Colliery, near Nottingham, some
specimens of a remarkable beetle. Its entire length, body and head,

was J of an inch ; its prevailing colour an iron gray, with lighter putches
on the thighs and tarsi, and lighter strokes between the segments on the
under side of the alxhmien. i3nt the most striking feature about the
beetle was its anteunfe. These were 3.| inches long, composed of ten
joints, the one nearest the head being much thickened. How this little

creature manages to fly through the woods without breaking such long
and slender organs is a puzzle. They are longest in the nuilos ; and as

the males, so 1 am told, frequently light, the antennie do got broken.
Several specimens were brought to me in this state. The beetle in

question I made out to be Asli)toi)mn ipdili-t. Some authorities call it

Acanthocinus. It appears to occur at Bannock, in Pei"thsliire ; and Mr.
Rye says that " it may be not uucommonly seen flying across the glades
of the Black Forest, with its long appendages streaming behind. It

loves to settle on felled pine logs, with its antonuas spread out like

compasses, fi-om which habit it is termed by the Highlanders " Timber-
man. " There seems to be no doubt that the beetle was imported in the
timber needed for tlie colliciy, and travelled from its proper home in the
stage of larva or pupa. Waking from its quiescent state, it flew, attracted

by the warmth, in great numbers to the tall cliimney of the engine house,
where several very flue specimens were secured. For a good figure see
Rye's British Beetles, plate xiii.

—

Edwin Sjhth, Nottingham.

A Few London Notes, by an Occasional Correspondent.—Now
that the season for the woi'k of the learned societies has come, they
are as busj- and interesting as usual, and as admission is easily obtained
to any or most of them, the subscribers of " The Midland Naturalist"
cannot do better, when they are in town, than consult " The Weekly
Calendar "of the III ust rated Lomh»i New--:, and, choosing their society, ask
a member for an introduction.—A great want in mici-oscopy is likely to

be supplied by the " Immersion Paraboloid," exhibited at the Quekett
Club, which renders dark ground illuiuination possible with high
powers. It is, being " immersion," somewhat more troublesome than the
ordinary illuminator, but auswei's admirablj\—Every one will be glad
to hear that Sir Josh. Hooker is looking strong and well after his tour.

He visited Colorado and the SieiTa Nevada, with Professor Asa Gray,
with the intention of classifying the Conifers on their route. The task
is rendered difficult by every tree having as many local or scientific

names as branches ; but among other curiosities, he mentioned pne pine
which does not shod its seeds or cones, and showed a specimen of another
and a piece of juniper, deeply scored and honey-combed in parts, to the
depth of thirty annual rings, by sandblast. Considering the trees were
grown at an altitude of some thousands of feet, and are so hard that a luiife

will not touch them, it can be easily imagined, as is the fact, that
hundreds of j^ears have been spent in making the excavations.—Professor
Tyiadall's lecture, at the London Institution, was a gi'oat success, the
Theatre not being nearly large enough to hold the intending audience.
His proofs, in opposition to Dr. Bastian's assertion of spontaneous
gonei-ation, seemed unanswerable; but the Doctor is too tough an
antagonist to be easily vanquished. In passing, I may remark that if

scientific lecturers generally only knew the pleasure it gives an audience
to listen to the fluent and animated delivery of Professor Tyndall, as
opposed to the sing-song, monotonous read lectures, only too common,
they Would cultivate stylo as they do their other gifts, and doubtless as
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successfully. For fan, commend me to Dr. M. C. Cooke. We who had
the pri\dlege of attending the Quokett Club Dinner on the 1st will not
easily forget his description, " a la Hood," of the Chinese Ambassador's
visit to the soiree. The Dr. said "He brought his own China mug to
tea," and he admirably described his surprise when he saw a flea under
the microscope.—The Aquarium, at Westminster, is now well worth
seeing, the tanks being fully stocked and the water bright. The latest

addition—the Sharks, in the largest tank, are vigorous, and give us a
good idea of the Squalidse. Mr. Camngton, the naturalist, who .has

now the manage.nent of the fish department, has reduced the fonuer
terrible mortality of his pvoiefien to an ahuost nominal rate, and may
make the people of 13irmingham hopeful of the future of theii'

Aquarium when they see what difficulties have been overcome. Mr.
Carrington is on a tour in Italy, and, as he purposes dredging on the
Sicilian coast, and visiting Dr. Dohrn's most admirable of all Aquaria, at

Naples, there will doubtless be something to see at Westminster, on his
return, notwithstanding the loss of Pongo and the Whale.—W. J. S.

©IcaniiKis.

Mr. Charles D.\rwin, the great Naturalist, has had the degree of

Doctor of Laws conferred upon him by the University of Cambridge.

The Scotch Naturalist.—From a letter we have received from
Banff, we learn that Thomas Edward is busily occupied in preparing
for publication further reminiscences of his life and labours as a
naturalist. We are sorry to leanr from our correspondent that he is

suffering from bad health.

The Bakeriax Lecture was delivered before the Royal Society, (Sir

J. D. Hooker, President, in the chair,) on the 1.5th November, by Prof.

W. C. Williamson, the subject being " On the Latest Researches into

the Organisation of the Fossil Plants of the British Coal Measures,
especially of the Calamites and Lepidodendra."

The BEf4iNNiNr,s of Life is the title of the first of the Manchester
Science, Lectures of the current Session. The lecturer is Professor P.

Martin Duncan, F.R.S.

The Royal Society's Medals for the j-ear 1877 have been awarded
thus :—The Copley Medal to Professor James Dwight Dana, for his

biological, geological, and mineralogical investigations, and for the

valuable works in which his conclusions and discoveries have been pub-
lished ; to Mr. Frederick Augustus Abel, F.R.S. , a Royal Medal, for his

physico-chemical researches on gun cotton and explosive agents ; a Royal
Medal to Professor Oswald Heer, of Zurich, for his researches and
writings on the Tertiary Plants of Europe, of the North Atlantic, North
Asia, and North America ; and the Davy Medal (first time of its award)

to Robert Wilhelm Bunsen and Gustav Robert Kirchotf, for their

researches and discoveries in spectrum analysis.

Chara Fragifera.—The discovery of Chara fragifem, (Durieu,) as a

British plant, by Mr. John Ralfs, in a peaty pool, at Chy-an-hal, near
Penzance, Cornwall, is recorded in the last number of the Journal of

Botany.
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Hybrid Brambles.—In the .Journal of BotiuKj for December, there

is an interesting paper, hy Dr. W. O. Focke, on " Some Hybrid
Brambles," in which the author gives an account of his e.xperiments in

crossing the nearly allied varieties

—

Ihihna (iratut and B. hifrom, by which
he has obtained a plant which he considers to be identical with li. ViUi-

caulis. He says, " Now the question arises, what is the widely dis-

tributed B. ViUicmdi.s ? Is it, indeed, a constant race derived from a

hybrid ? It is not easy to understand how this can be the case, as JR.

(imtus and B. hir'ronx grow scarcely anywhere at the same spot. In
the gi'eater part of Germany, where Jl. MUicdiili.-^ is abundant, and
probably also in England, there is never seen either of its supposed
parents." He has also succeeded in producing hybrids by fertilisation of

B. Idaus L. and R. Belhirdi W. and N., with the pollen of B. Cecsiiis L.
The products are quite sterile, and that of B. Ichens resembles the spon-

taneous hj'brids described as B. Ccenio-Jihens, &c.

Zoological Society.—Amon the additions to the Society's

menagerie during the months of August, September, and October are a
Cape hedgehog, (Erinacvm frontalis,) a young American tantalus,

(Tantalus luvulator,) a Brazilian marmot, ( Mamotus hra.tiliensis,) two
Guilding's amazons, (Chnjsotis (luilduuii,) two sooty coots, (Fulica

ardesiuca,) and a pair of African bnffalos, ( Buhalus cequinoctialis,)

acquired by purchase.

Rare Birds.—The Rev. F. O. Moi-ris, Nunburnholme Rectory,
Haj-ton, York, has drawn public attention to the necessity of something
being done to protect birds which yearly or occasionally visit our shores
"who come to us, but never return again whence they came," being
ruthlessly shot as soon as seen. He mentions the hoopoe, the blue-

breast, the golden oriole, the roller, the bee-eater, the Orphean warbler,
the great sedge warbler, the melodious willow warbler, and the Alpine
warbler, the chough, the rose-coloured starling, etc., as some of the birds
he would desire to have protected in oi'der that they might have a chance
of building, bi'eeding, and so becoming naturalised among us, " as beyond
all doubt some of them would if they were not destroyed."

The Challender.—Measures are afoot for supplementing the
researches of the Challenger Exjiedition by a series of deep-sea dredgings
in the Indian Seas. These seas were pui-poscly omitted from the scope
of the Challenger's investigations. A new steamer is now being built in

India, and an oiRcer of the Coast Survey Department (Lieutenant Jarrad,
R.N.) has been commissioned to sec after the fittings and di'edging
appliances in England. Full information has been obtained fi-om the old
staff of the Challenger, and it is hoped that opei'ations may be started
next cold season (1H78-79.) In that case it is probable that the first steps
will be to run one or more lines of soundings across the Bay of Bengal in
such directions as may seem best.

A fossil PennwKpara of the Palaeozoic age is described and illustrated

by Mr. Worthington G. Smith, in the (uirdenerf' Chronicle of October 20th.
It is the remains of a fungus found growing in tlic vascular bundles of a
Ijepidodendron from the coal measures, and the luimc he gives it is

FeronnsjHirite.f antiquariu-i. A criticism on the subject will be found in
The Academy for November 17th, p. 475.

The Telephone.—At a recent meeting of the Society of Ai'ts,

Professor Graham Bell, the inventor of the telephone, gave an interesting
account of the experiments by means of which he had arrived at the
instrument in its present form, which, if not absolutely perfect, is rapidly
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tending thitliei-wards. The instriuuent was employed on the occasion
successfnlly. To cax'iy on a sustained conversation, it is found that two
instruments are required at each end, one to speak to and the other to
listen at.—A fuU rajjort vdll be found in the Times of November 29th, p. 6

The PhonoCtR.vph is the name of an instrument, invented by Mr.
Eddison, which is described as an improvement on the Telephone. The
inventor has provided an arrangement, by which the undulations
produced by the human voice are recorded on a strip of paper, from
which the sentences uttered may be reproduced automatically.

OUE COYEE.

BY WOETHIXGTON G. SMITH, F.L.S., M.A. .,

Every work of art, whether important or unimportant, should be
able to speak for itself, and tell its own tale. It has been suggested,
however, that the designer and engraver of the new Cover of the
" Midland Naturalist " should ^vrite a few Unes of description of the
picture on the outside wrapper, and he has complied, with pleasure, by
wiitiug the few brief sentences which follow :

—

Some of the ideas for the Cover belong to Messrs. Badger, Tait, and
Harrison, others are the writer's ; the general design is intended to give a
sort of conventional reflex of the chief Sciences. The study of animals
recently extinct is indicated by the sketch of the Mammoth, (Elephas
j)rimi(jenlus,) in the ice, and of living animals by the drawing of the Red
Deer, (Cervus Elaphus.) The philosophical instruments at the top,

spectroscope, microscopes, and telescopes, need no word of explanation.
The Cromlech, flint arrow-head, and stone hammer point to pre-historic
Ai'chaeology ; the Cromlech represents the magnificent monument still

standing near the \'illage of CljTiuog, in Carnarvonshire. The cap stone
of this Cromlech is profusely dotted over with the enigmatic "cup-
markings ;

" the original sketch for this outhne was made by the WT.'iter

from the actual structure in August last. The botanical vasculum, the
geological hammers,'auemometer, ground thermometer, barometer, andrain
gauge point to the respective studies in which these instruments are used.
The Bee (Boinbus terrestris) is introduced as a typical British Insect to
represent Entomology, and the Wild Rose, (Rosa canina,) and Cowshp,
(Primula elatior,) are given to indicate the Phanerogamous section of

Botany. The Actinophrys, (Actinoplu-ys Eichontiij on the right points to

the EMzopoda, and the Ferns and Fungi beneath are representatives of

Cryptogamic Botany. The Apterj-x, (Apteryx Austvalis,) and Octopus,
(Octopus vulgaris,) represent rare and curious animals, and at the same
time point to Ornithology and the Mollusca. The Ichthj'osaurus at the
base is a representative of animals long extinct, and now found in a fossil

condition only.

As there is always an interest attached to the method of doing things,

it may not be out of place here to say that the design, (with all its

defects,) was di'a^^Ti du'ect on the box-wood block, and engraved at once,
without a shj), false line, or alteration. Many readers of the " Midland
Naturalist " will probably be self-taught men, who busily follow
industrial occupations every week-day. It may therefore interest such
readers to know that the writer of these lines never had any teacher,

either artistic or scientific, other than he always found supphed to him
by close observation, careful reading, experience, and constant per-

severance.
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|vtporls of ^ofictirs.

BIRMINGHAM NATURAL HISTORY AND MICROSCOnCAL
SOCIETY.—Genekal Meeting, November ()tb. The Fkesidknt, Mr. Edmimd
Touks, B.C.L., iu the chair. JUr. W. Hinph read a short paper ou the " Physical

'Character of Seeds," referring to the form, beauty of markings of the testa,

style, and deposition of the embryo; tbe iudicatiou aud iiiforeuces to be derived

from the presence of perisperm, aud especially as to comparative aud absolute

size of albumiuous aud exalbumiuous seeds. The aim of uature in furnishing

certain seeds with «haractei-istic appendages was also commented upon. The
paper was illustrated by microscopical aud other specimens.

Biological Section.—November 18th.—Dr. W. Hinds presidiug. Mr.
W. B. Grove, B A., gave some remarkably interesting notes on llie " Botany,
Geologj', and Physical Geography of the Cheshire and Lancashire Coasts,"

illustrated by geological diagrams aud a series of carefully preserved botanical

specimens. These formed a very characteristic flora of the above coasts. Among
-Others were I'smnmn (trenaria, Feitucn wiii/lumis, Curcx extcnsn, ]'i(il<i Curtisii,

&c. A discussion followed.—Mr. J. Bagnall exhibited a number of rare War-
wickshire plants, collected in a rich liasquariy, near Bidford and Exhall, aud read
notes as to the distribution of these plauts iu the country and throughout the
world, together with the origin and siguitication of their names, and a short

account of some of the older botanists by whom tliese names were iirst instituted.

Among other plants were Linaria simrin, Aii'KjaUis centlea, I'icris hleracivides,

&c.—Mr. John Levick e.'chibited iu the microscopes selections of water from a
prolific i)ond, near Perry Barr, iu which were abundant Vulcox globator,

Acilnojihri/n sol, aud other creatures of great interest.

Biological Section.—December 11th.—Dr. W. Hinds presiding.—Mr. E. W*
Badger read a paper on " Abnormal Ferns," by Mr. E. J. Lowe, F.R.S.»

.of Nottingham, which will be found printed at length atr page 5. An
animated discussion followed. A vote of thanks was awarded to Mr. Lowe for

Jils valuable and interesting communication.

Geological Section.—October .'50th.— Mr. Heming, of Eedditch, read a
ipaper ou " Agates," collected from the drift in tbe neiglibourhood of the Lickey.

The greater part of the gravel which yields the agates comes from the Moseley
cutting, and some isolated patches usually capping slight hills. All these gravels

are characterised by hollow nodules of iron ore. Mr. Heming made some
remarks ou what he held to bo the origin of some irregularly marked agates,

viz., the chert of the Carbonifert)U3 Limestone. The paper was illustrated by
many beautiful polished specimens of pebbles.

Geological Section, November 27tb—Rev. H. W. Crosskey, M.A., F.G.S ,

presiding. Mr. S. Allport, F.G.S., showed specimens of Volcanic Agglomerate
aud blocks of Porphyritic aud other Pitchstones, from the Wrekin ; aud
Spherulitic, Pitchstone, aud Perlite, from Lea Rocks, also near Wellington.
These rocks have been described in the ijnartc.rhj Journal of the Ocolot/ical

iSocietij. They are chieily remarkable as being the first glassy i-ocks of

Pakuozoic age which have been anywhere found. The blocks of Pitchstone
occur in certaiu of the higher beds of the Agglomerate, aud are of considerable
size, from 14 to 18 inches in diameter. Mr. Allport gave a description of the
Volcanic rocks which form the central axis of the Wrelun, and exhibited some
^eautifully-prepared microscopical sections, illustrating his remarks.

General Meeting, December 4th.—Mr. S. Allport, F.G.S. ,
presiding.

Mr. Levich read a paper on " The Hydra," describing its mode of reproduction,
and its stinging organs, aud made some interesting remarks upon its

habits, and the manner in which it seizes its prey. The paper was
illustrated by several specimens under the microscope, amongst which were
the stinging organs, and a specimen of //. Vuhjoris with ova attached.
The same evening Mr. W. R. Hughes, F.L.S., read a paper on " The Spicules
of Sponges." After referring to the vexed question of the animality of spouges,



REPORTS. 27

which had been satisfactorily settled in our day, both by the physio'oofist and
the chemist, he described the mode of life of the animal. The manner in which
earthy matter, calcareous or siliceous, was secreted, in order to give strength and
consistence to the tissues, was then alluded to, and the various offices performed
by the spicula—connecting, prehensile, defensive, tension, and retentive, were
described. The spicula themselves, which are of the most varied and beautiful

kinds, resembling spun glass, extend from the simple pin-shaped to the elaborate

cruciform and ancborate forms as seen in the I/exactineUidn:, and are amongst
the choicest objects in the cabinet of the microscopist. Between two and three

hundred of these forms had been described by the late Dr. Bowerbank, the
historian of the British Spongiarhe, and several new and beautiful forms which
were alluded to bad been added by the deep sea explorations of H.M.SS. Light-

ning, Porcupine, and Challenger. The paper was illustrated by a series of very
beautiful diagrams executed by Miss Hadley, one of the members of the society,

and by many specimens from Mr. Hughes's cabinet. One of the diagrams
exhibited an Anchorate spiculum, enlarged 22,000 diametei's. Mr. Wright
Wilson, F.L.S., exhibited specimens of the Euplectella aspergillum, or Venus's
flower basket, and of the Iltjalonevia mirahilis or glass rope sponge, and also,

as a contrast, specimens of spun glass in further illustration of the paper.

BrETON-UPON-TEENT NATURAL HISTORY AND ARCH^OLOGI-
CAL SOCIETY.—October 31st, soiree; papers by Mr. J. T.Harris, the Rev.
C. F. Thornewill, M.A., and Mr. C. Perks. November 13th, paper by Rev.

W. W. Fowler, M.A. ; subject, " The Colorado Beetle." November 27th, paper
by Lawson Tait, Esq., F.E.C.S. ; subject, " Insectivorous Plants," an abstract of

which will appear in the " Midland Natiu'alist." December 11th, paper by Rev.
T. F. Fenn, M.A. ; subject, " Holiday Rambles."

NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY.

—

Natural Science Section.—The following papers were read :—December 5th,.
" On the Geologv and Mining History of Coal," by Mr. .J. Bilbie. December 12th,.
" On the Oldest Welsh Rocks," by Mrs F. M. Ward. December 19th, " On.
Teredos, or Wood-boring MoUusca," by Mi-. B. Sturges Dodd.

NOTTINGHAM NATURALISTS' SOCIETY.—November 28th. Meeting at

the Corn Exchange, Thurland Street. Mr. Shipman read a most interesting paper,
entitled " Some New Features in the Geology of East Nottingham," the first half of

which appears in our current number. (See p. 18.)—December .5th. Meeting at the-

Museum, Wheeler Gate. Mr. B. S. Dodd read a paper on " Alga;," dealing with
their habitat, structure, economy in nature, etc., and also the readiest way
of preserving them as cabinet specimens. The paper was illustrated by
numerous well-mounted specimens from the Channel Islands.—December 19th.

Meeting at the Museum, Wheeler Gate. A rough " Sketch of the Geology of

Nottingham and the District" was given by Mr. C. T. Mnsson.

OSWESTRY AND WELSHPOOL NATURALISTS' FIELD CLUB.—
This Society made four excursions during the summer of 1877— the first in the
neighbourhood of Montgomery, a very beautiful district, abounding in ancient
remains, caini), tumuli, castles, ttc, and a good field for botany and geology.

The next excursion was along the Dee from Overton, through Wynnstay Park to

Ruabon. The third was to the Breidden, rich in botanical treasm'es, but it being
rather late in the season, only Sedum For.stenanum was found. The last excur-

sion was to Wenlock and Buildwas Abbey, and the Wrekin. The only other

plants of any rarity which have been found this summer, are Iiiuln Hclenium
SiaA I. Cornjza, Scahiosa Columharia, Sedum Telephiuin, Linu/n Aiic/U'iti/oUum,

and Utriculana Vulgaris.

STROUD NATUE.y: HISTORY SOCIETY.—The second meeting for the
present session was held on the 13th November. There was a large attendance.
Mr. J. E. Dorington, president, in the chair. A short paper was read by Dr.
Partridge, F.R.M.S., "on the application of the microscope to scientific inquiry."
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The meetinp then resolved itself into a oonvorsnzione, and an eshlMHon of

microscopic objects, etc. Mr. AUeu, of Bath, Secretary to the Postal Micro-
scropic Society, lent an antiquated form of instrument for exhibition, ancl also

sent some excellent slides and MS. containing beautiful drawings by Tufff-n

West, Hummoud, Wiuderliill, &c. On Dcceudicr lllli, at a numerously attended

meeting, the President in the chair, J. H. Tmntou, Esq., C.E., read an
important and interesting paper oa " The enlxrged n-e of compressed air in

resent engineering construction ;

" Dr. Bond, of Gloucester, exhibked a
telephone in working oider, and described its construction and mode of u-e;
and Mr. Holland exhibited various liassic specimens from the bone bed, near
TVestbury.

TAMWORTH NATURAL HISTORY, GEOLOGTC^L. AND ANTI-
QUARIAN SOCIETY.—The annual meeting wtis held Dectraber 17th. After

the statement of accounts and the rejiort had been read, the President (Mr. R.

W. Nevill) delivered a valedictory address, in the course of which be reviewed
the social changes which have taken place during the last quarter of a century,

mentioning briefly, but clearly and forcibly, the more important of them. Ho
next pointed out that the progress of science during the same period had been
even greater. Reference was then made to some of the many important investi-

gations now occupying the attention of our leading men of science ; and to the

recent discovery of the telephone by Professor Bell. After thanking the

members for their attendance, Mr. Nevill proposed for his successor as President

the Rev. Brooke Lambert ; the motion was seconded by Mr. W. Lucy, and
carried unanimously. The Committee, Treasurer, (Mr. H. Thring,) and Secre-

tary, (Mr. W. G. Davy,) wex'e then elected. The meeting was afterwai-ds

occupied in examining a telephone, which was exhibited and succestfully

worked.

—^——
p. T. M. " Mathematical Problem."

—

We have submitted your question to two able

mathematicians—one a Senior Wrangler who has made optics a special study

—

who agree in stating that in the present state of our knowledge it is

unanswerable.—We shall be glad to bo favoured with your promised
contributions.

Mici.icEUT.v RiNOENS.—In answer to H. M.'s enquiry, we refer him to an
advertisement on the cover of this month's issue, in which he will see that he
can obtain for a mere trifle from Mr. Tliomns Bolton, of Hj'de House,
Stourbridge, specimens of this interesting building Rotifer. Mr. Bolton has
long been recognised in this locality as a most successful tiudor of rare Rotifers,

Eutomostraca, &c.

We have to thank manj' friends for encouraging communications. We have
especially to thank Dr. W. Hinds for his excellent article on " The Cliloropliyll-

body and its relation to Starch ;" Mr. W. G. Bliitchfor bis interesting commu-
nication on "Entomological Books for Boginnrrs," and I^Ir. C. T. !Mu.-;s()n for

bis " Catalogue of the Land and Fresh Water Shells to be found in Nettingham
and the neighbourhood," for all of which we hope to find room in the number
for Februaiy.

W^e have ranch pleasure in printing the following resolutions, nnani-
mously agreed to at the last meeting of the Birmiugbam Natural Ilibtory

and Mieroscopical Society :^Ilesolved—That the Secretary Lc requested
to send u copy of the lirst number of the " Midlanu Naxih.^i.ist" to aJl

the members of this Society, accompanied by a circular culling their

attention to the journal, aiul expressing a hope that they will subscribe.

Resolved—That this resolution be communicated to the other Societies

in the Union, in the hope that they may be induced to take similar

measures to bring the " Midland Natvealist " before the notice of their

members.
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PASSAGES FROM POPULAR LECTURES.

BY F. T. MOTT, F.R.G.S.

No. 1.—THE MEANING OF " SCIENCE."
Let U3 consider what we understand, and what we ought to under-

stand, by the word " Science." The word itself is simply the Latin word
Scientia, stripped ot its Roman toga and put into an English di-ess. Its
original meaning is " knowledge," and the Romans used it in its widest
sense, as including all 7iianner of facts and propositions which were
known or supposed to be known. But in later times its meaning has
been restricted. The domains of art and of literature have been struck
out fi-om the domain of science. In our modern view science deals with
principles, art with practice. Science enquires about the laws of matter
and mind, art applies these laws in the production of results. To
ascertain the laws of animal life and of inherited qualities is science

;

to improve the breed of sheep and cattle by the application of this know-
ledge is art. But the domain of science is still veiy wide, and is fiirther
broken up by modern analysis into such sections as " pure science,"
dealing with abstract ideas ;

" physical science," investigating nature
mathematically; and "natural science," studying the laws of hfe. Yet
there is another analysis which requires to be made, and which seldom
is made by those who speak of science in a popular manner. Science, we
say, means " knowledge :" but what do we undex'stand by " knowledge?"
Under cover of this word are commonly confounded two very different
states of mind, and the confusion has led to many serious results.

If we say that we knoic there is light in this room, and that we know
the light is produced by the gas, we are speaking of two quite different
kinds of knowledge, only one of which has any right in a strict sense to
be called knowledge at aU. The other is not knowledge but belief.

We knoiu that there is light in this room ; but we do not know that
it is produced by bunaing gas ; we only believe that it is.

Mark the difference. Knowledge is that of which the mind has
direct perception. Behef is that state which the mind arrives at from
the balancing of evidence.

That there is light here is not a matter of inference, or judgment, or
opinion ; it is not a conviction ariived at from weighing evidence ; it is

the simple perception of a sensation. There can be no possibihty of

denjdng it. It is true knowledge.

But to say that the light is produced by gas is to refer to a judgment
—not a dh'ect perception. We do not perceive the gas. It is far away
from us. We argue in our minds "what produces this light ? Is it the
sun ? Is it the moon ? Is it caudles ? Is it gas ? " We consider, and
balance the e\ddence, and conclude that the probabUity of its being gas
far outweighs all other suggestions. A con\'iction or behef is the result.

But this is not true knowledge, and it has nothing like the certainty of

true knowledge.

We never can be sure that all possible evidence, upon any subject

whatever, has come before us ; nor that we have equally and impartially

weighed aU the evidence we had. How do we know, for instance, that
the gas-company are not trying an experiment to-night, and using some-
thing which is 7wt gas after aU ? We may have had the firmest belief

that the hght was produced by gas and yet find that we were wrong.

Every belief is open to contradiction, and hable to change. As long

as a real belief exists at all it has the same force with us as if it were
D
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knowledge, but it is essential to our progress to remember tbe clear

distinction between them, and to keep the mind open and attentive to

fresh evidence, because it may at any time bring us nearer to the absolute

truth.

Wo know that we exist ; that we feel pleasure and pain ; that two and
two make four ; that the whole is greater than its parts ; that there are

such things as hght and darkness, warmth and cold ; that the rainbow ia

curved and coloured ; that our cat has foiu- legs, and our brother only two.

These are all direct perceptions of truth, whether derived from the

senses or from reason. But we only bclu've that we shall exist at any
future time ; that cei-tain acts always produce pleasure and others always
pain ; that we could go to a grocer and biiy a pound of sugar for five-

pence ; that the earth is spherical and revolves round the sun ; that every

cat has four legs, or every man only two. These are inferences, judg-

ments, not perceptions, liable at any moment to be contradicted and
proved false.

At present there is an immense amoimt of confusion in popular
language, and even in scientific language, between propositions of these

very different kinds. Almost any one would say in popular conversation,

"Oh, you kmnv that a cat has always four legs;" and few scientific

writers would hesitate to say " we now know that the sun is about

92,000,000 of miles distant from the earth." Both stateinents are

incorrect in calling that knowledge which is really belief. Probably a time
will come in which greater precision of language will be demanded ; when
belief will be as clearly distinguished from knowledge as art now is from
science.

Every student of science should cultivate such precision as one of

his most preciovis instrmnents in the investigation of nature. For man's
attempts to pick her locks are still supi-ernely cluinsy. He needs to make
his keys a thousand times more delicate than any which he uses now
before they will pass the wards of nature's inmost sanctuaiies.

SOME NEW FEATUKES IN THE GEOLOGY OF
EAST NOTTINGHAM.

BY J. SHIPMAN, ESQ.

(Continued from pnge 20.)

Not the least important respect wherein my map differs from the
Government map is the much less ai-ea covered by Upper Keui)er marl.
The Geological Survey supposed that one effect of their two faults was to

throw in between Lower Keuper a patch of Upper Keuper extending
from Cranmcr Street to Bed Lano^that is, the space between the two
faults. If their supposed curved fault had really existed I believe this

would have been correct ; but, as it is, the Ui>per Keuper, of wliich tlie

Reservoir Hill consists, is cut off on the north side by No. 2 fault, and does
not come in again tiU the ground rises to form Mapperky Hills. Then
they mapped the Hunger Hills as being to a great extent composed of

Upper Keuper. This is not so, however. The tlat-topped appearance of

these hills is caused, apparently, by a bed of sandstone, thi-ee or four
feet thick, seen also in the cliff of Lower Keuper on Coppice New Koad

;

and the Upper Keuper may be traced by the sudden rise of the ground,
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its more rounded contour, and by its finely laminated character and bright
red colour, as contrasted with the purplish and dull red of the highest
beds of the Lower Keuper.

We come now to the most interesting feature of all that may be said
to be new in the geology of this part of Nottingham. Running along the
boundaz'y line separating the Lower Keuper from the Bunter (f2) on the
new map you will observe a narrow band coloured blue. That is the
conglomerate forming the lowest bed of the Keitper in this district. It
was seen at short intervals along the boundary all round the double
tongue of Bunter in the St. Ann's Valley ; and, although tolerably
persistent, it is sometimes represented by a mere string of pebbles. The
tracing of this conglomerate along the base of the Hunger Hills and
round the opposite side of the valley to where it was cut off by No. 2
fault in Dame Agnes Street fairly did away with the theory of the
curved fault ; for, according to the Survey map, this valley ought to have
been in Lower Keuper. The best exposures of this conglomerate were in
Turner Street and on Hunger Hill Road, the section in Turner Street
having the advantage of showing a perpendicular section, while on the
Hunger Hill Road it had to be studied dm'ing the process of excavating.
In Turner Street its greatest thickness was 22iu., and it there consisted
of rounded and partially rounded pebbles of all sizes up to boulders five

or six inches long, consisting for the most part of quartz and quartzite,
with a few bits of brown magnesian limestone, volcanic ash, basalt,
greenstone, chert, slaty rock, and Coal Measure rock, the whole being
firmly compacted together by lime and magnesia and oxide of iron, the
latter giving it a strongly ferruginous aspect. Such is its compactness,
indeed, that nawaes who happen to have to excavate it have learnt to
dread it, and aiiirm it to be the toughest rock they ever met with. It

rested in the shallow cavities of an eroded sixrfaoe of the Bunter, sloping
to the east at an angle of about 5", and was surmounted by first

about 18in. of coarse mottled sandstone, then beds of finely-laminated
brown and light olive-green sandstone, with thin partings of red
marl. At its outcrop on the top of the low rounded hill of Bunter
on Hunger Hill Road, the conglomerate, which, with its associated
beds, formed a band at the surface about 50ft. broad, had much the
same composition as in Turner Street, only there was more chert and a
good deal of white limestone in lumps and ground-up, there being also
calcite in minute crystals, and as a thick coating to some of the pebbles

;

it was about eight inches thick, and covered by first a thin bed of

gi-eenish grit, cemented into cakes by calcareous matter, then by an
irregular series of beds about three feet thick, consisting chiefly of

unconsolidated white (bleached) sand, false-bedded, and streaked with
pale green and yellow, with occasional strings of pebbles enclosing
lenticular beds of sand, of a ferruginous colour. The whole, though veiy
irregularly bedded, had a general inclination to the noi'th-east, passing
under the Keuper. When a pei-pendicular section of these beds was
exposed further under the Keuper, they presented a peculiar variegated
wavy appearance, being streaked with red, yellow, and pale green. I was
struck by the remarkable resemblance between these beds and the raised

beaches I had seen on the sea shore, the only difference that I could
perceive being the complete absence of any traces of hfe. Among the
pebbles forming the conglomerate at this spot, I found what appears to

have once formed the extremity of a sea-worn pinnacle of greenish fine-

grained (Silurian ?) sandstone, such as may be seen at the present day
along coasts where Silurian or Cambrian rocks are exposed. That this

was its origin seems to me to be indicated by its peculiar water-worn
aspect, and by the lateral grooves along the lines of stratification.

A very instructive section has lately been exposed in Ford Street,
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nearly along the dip of the Keuper.* The conglomerate was here seen

just before it crops out, occupying cavities in a gently sloping plane of the

Bunter. The pebbles of the conglomerate blended with tlie overlying

sandstone and marl, and the variegated beds swelled out slightly in the

direction of the outcrop. The accompanj-ing woodcut is from a sketch

taken on the spot.

JTTNCTIOM OF KEX7PER AND TTPPZE BUMTEB, FORD STitEET, NOTTINOHAM.

6. Thick-bedded soft browu, yellow, and light green sandstone, with red and
gieen ftnely-himinated marls (Lower Keuper.)

cl. rerruRinous band (Gin.)

c. Soft sandstone, Btreaked with green, red, and yellow.
b. CoEglomcrate, forming base of Lower Keuper (fu), filling eroded cavities

in the Hunci.r if2), '20in.

a. Bunter sandstone, yellow, " false-bedded," with a few pebbles.

In this section the Keuper appears to dip to the south, the true dip,

however, being south-east.

The conglomerate was twice passed through in Dame Agnes Street

during the excavations for the culvert, caused by a fault, as shown in

section No. 1, and was there found to be divided into two strings of

pebbles by a lenticular mass of coarse gi'eenish-while sandstone about 4ft.

thick. I luet with a similar development of sandstone at the base of

the Lower Keuper at the bottom of the new road through Patchitt's

Park from the Eeseiwoir to Red Lane, about 5ft. of unconsolidated
yellow sandstone, streaked with red, and passing up into soft red marl,
coming immediately above the con'glomerate. The most easterly spot
where I have seen the conglomerate is near the Westminster Abbey Inn,
where the pebbles were embedded in a coarse red sand overlaid by
greenish-gray max'l. It has been met with as far east, however, as the
first brickyard on Carlton Road, where it was penetrated after passing
through lOuft. of Lower Keuper. The only localities where tins con-
glomerate may now be seen to any advantage are in Calcutta Street, where
the brown sandstone cropping out of tho sloping groiind from above the
Bunter is studded as thickly as it will hold with pebbles, forming a band
22ft. across, with a thickness of about 3ft. ; and in Red Lane, where it is

seen encrusting the old surface of the Bunter. Although this section

was carefully examined by Aveline, and described in his " Memoir on the

This sec* ion has been opened ont since the reading of the paper, and is,

therefore, new; but it only bears out the views I had arrived at previouidy, and
exemplifies, on a small scale, something of the character of the unconformity
as shown by the more extensive and elaborate exposures of the junction now (Jan.)
being made at Nottingham.
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Nottingham District," (Sheet 71, N.E.,) he either did not observe this con-
glomerate at all, or mistook it to belong to the Bunter, for he mentions a
less important conglomerate, about 10ft. higher up in the Keuper, but
says nothing about the conglomerate at the bottom. This second con-
glomerate is well exposed in the section in Tui-ner Street, also in the
open ground at Belle Yue Terrace, at the top of Calcutta Street. Its

maximum thickness is l'2in., and it consists of small white and pink
sub-angidar quartz pebbles, flakes of line red marl, pebbles of pink and
white limestone, fine-grained light green sandstone, and bits of igneous
rock embedded, in one spot in calcareous fine yellow sand, in another in

calcareous greenish-white sandstone. Indeed, I found quartz pebbles
distributed more or less throughout the lower beds of the Keuper sand-
stone along Blue Belle Hill.

With regard to the origin of the conglomerate forming the base of

the Keuper, it is, of course, weU not to attempt to draw conclusions in

geology from too Umited an area. There can be no doubt, however, that

in this conglomerate, with its associated irregidarly-stratified beds of

sandstone, we have the remains of an ancient sea-beach—the shore of

the sea in which the Keuper sandstone and clay were deposited. The
pebbles composing the conglomerate are all such as may be seen in the
underlpng Bunter ; the partially consolidated sandstone is easily recog-

nised as Bunter sandstone that has been bleached, then re-deposited, and
subsequently tinged with colouring matter. We know that the Bunter
sandstone formed the land surface over a large part of England driring

what was pi'obably a long interval, while the Muschelkalk of Germany
was being deposited. Thus the conglomerate probably represents a
gi-eat break in time in this part of England ; and the fact that the plane

of Bunter on which the conglomerate rests is inchned at a greater

angle than the dip of the Bunter, as far as that dip can be ascertained,

leads me to infer that the old Bunter land was gradually suhmerged from

an easterly direction, during which the pebbles which probably more or

less covered the land-surface came to be re-deposited and cemented with
carbonate of lime and magnesia, and partially interstratified with bleached

sand derived from the x-eceding shore hne.

FEESHWATEE LIFE.—1. ENTOMOSTEACA.

BY EDWIN SinTH, ESQ., M.A.

[Continued from page 17.]

Passing to the second order, which is named Copepoda, we select for

description the well-known Cyclops quadricornis. A lively female

specimen, let us suppose, with egg-sacs attached, is, after repeated

attempts with the dipping-tube, at length safely landed in the hve-box.

What is she like ? We observe that the carapace is made up of many
parts corresponding to the segments of the body. Fovir segments com-

pose the thorax, the fii'st, with which the head is consolidated, being very

large. The abdomen counts six rings, and tei-minates in a forked tail.

Standing out conspicuously from the head are two pairs of antennas, each

of the larger being made up of numerous joints, and all fom- armed with

bristles. The mouth has a pair of strongly toothed mandibles, besides a

first and second pair of foot-jaws, between which and the antennae the

breathing function appears to be divided. There are five pairs of feet,

the four pairs useful for locomotion springing from the four divisions of

the thorax. Each foot is itself double, and all are thickly furnished with
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bristles. The first segment of the abdomen is small, and carries a fifth

pair of feet, modified in both sexes to subserve the reproductive process.

In the male the next two segments are distinct ; in the female not. The
larger antennae of the male swell out about the middle, and make a hinge-

joint behind the swelling, peciiliarities wanting in those of the female.

The adult female, in the breeding season, carries two external ovisacs,

fastened one on each side, near the base of the abdomen. They must
not be confounded with the true ovaries, which are internal. They are

only a temporarj^ shield, secreted by the female around each bundle of

eggs at the time of laying them, and are ruptured and finally shaken off

when the eggs are hatched. Lastly, one eye placed in the front of the
head serves as the single organ of vision. It is often of a brilliant ruby
colour, especially in j'oung specimens.

As in most other genera so in this, the females are much more
numerous than the males. The fact is no doubt connected with another
pecuharit\', which has been termed paiiihenogenesis. One impregnation
enables a female Cyclops to go on laying successive batches of eggs for

life. And the female progeny are themselves fertile, though carefully

isolated as soon as born ; and so on for several generations. The rate of

increase of some species of Entomostraca is enormous. According to

Jurine it is quite possible for a single female to be the progenitor during
one year of many millions of young. But, practically, the rate of increase
is checked by various aquatic enemies, the vast majority of the young
being simply born to be eaten. There are few more intei'cstiug spectacles
under the microscope than the hatching of a brood of Cyclops. When the
time draws near the little things are seen all huddled together in a
cluster, each in its separate pocket of the ovisac, peeping through the
membi'anous veil with bright ruby-coloured eye. You single out one for

special observation, and feel a growing interest as you watch the repeated
struggles of the tiny prisoner, its final escape, and its first joys of liberty,

as it darts away in the surrounding water, with the jerky, zigzag motion
of its parent. Nor is it less interesting afterwards to note from day to
day the changes of form and successive moultings by which the adult
state is reached. Tlu'ee moultings take place before the animal is perfect,

and capable of producing its species.

Nearly related to Cyclops, and not much unlike it in appearance, is

Cantlioraiiiptiis, found abundantly in the ponds about Ts'ottiughani. As it

is rather small, the best way to secure a specimen for examination is to
place a portion of the gathering in a shallow dish, and look it well over
with a pocket lens. A small dipping tube, made as follows, will be found
useful :—One end must be drawn to a blunt point with moderate aperture,
the other inserted into a short piece of india-rubber tubing, sealed air

tight at the free extremity. The length of the glass part may be about
two inches. Press the india-rubber between thumb and fore-finger, dip
into the water, and by removing pressure at the right moment the
object is sucked up into the tube, whence it may be expelled by once
more pinching the india-rubber. The two commonest species of Cantho-
camptus are C. miiiiitu.'; and C. furcatus. In the female I have often
found a curious reddish structure coming off fi-om the sixth body segment.
It is of a hard and horny nature, but its use is not known. Closely
allied to the preceding is Diajytomm caiitof, easily recognised by its inferior
antennae, which are fully as long as the entire body. I have found it

amongst algae in stagnant drains.

Animals belonging to the first two ordei-s of Entomostraca have
coruparatively few brauchiaj, and these attached to the appendages of
the mouth. Animals belonging to the remaining two orders have many
branchiaj, and these attached to the legs, which are often numerous.
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The latter are sometimes grouped together under the common designation
of Branchiopoda, or the gill-footed division. To that division we now
proceed.

To the third order, the Cladocera, belong the various species of
Daphnia and its near relations. Let us first examine a full-grown
Daphnia, preferably one of the larger species, say D. puh-x or D. i^etula.

We see a body composed of two parts, the head teiininating below in a
sort of beak, and a thorax and abdomen, the two last enclosed in a
nearly transparent carapace. In D. pulex the carapace tapers off behind
in a long dagger-shaped point. In D. mucronata it bears two long spines
at the posterior corners. In D. vetula it is lopped off bluntly and slant-

ingly forwards. In D. reticulata it is marked with a network of lines

over its surface ; and in Acruperus harpce these lines resenrible the strings
of a harp. Below the beak are a pair of exceedingly small antennse, so
small that they may be easily overlooked. Springing, as it were, from
the neck, we see a pair of very large branched antennae. These are the
principal organs of locomotion. The eye consists of twenty crystalline

lenses, or fewer, and is turned about on a cushion of appropriate tissue

by two sets of muscles. This coarsely compound organ may be regarded
as foreshadowing the highly perfect compound eye of insects. Just
behind the eye may be seen the brain. At the junction of the head and
body near the base of the beak, is situated the mouth, which opens into
a short gullet, and that again into a roomy stomach with its two caRca

;

and then follows a straight intestine, which finally curves downwards-
towards the tail. Only the first segment of the body is adherent to the
carapace, the rest moving quite freely Vjetweeu the valves. Ample room
is thus afforded on the back of the animal for the accommodation of ita

eggs after they are laid ; and there, accordingly, the eggs are carried
about in a bundle till they are hatched. The tail, which terminates in

two hooks, is used as a rudder and propeller. Its motions are very
vigorous. If you look through the shell at that part of the body which
succeeds the neck, you will notice an oval-shaped organ, which keeps
regularly dilating and contracting. This is the heart. From its anterior

extremity springs an artery, and on opposite sides of the heart are two
slits which receive the blood from the surrounding cardiac chamber, and
close up at each contraction while the blood is urged forwards. There
are five pairs of legs, employed for other purposes than swimming.
When the animal is at rest, they create currents in the water, and so

bring food to the mouth. The first and second pairs are used as organs
of prehension. The third and fourth pairs mainly subsei-ve respiration,

for which they are well adapted by their branchial plates fringed with
numerous filaments. I have already remarked upon the extraordinary
fecundity of many of the Entomostraca. The Daphnise are no excep-
tions to the rule, and present similar phenomena of i^arthenogenesis.

The development of the embiyo may easily be watched through the thin
carapace, and is, of course, extremely interesting. The first organ to

show itself is the eye ; on the fifth day fi-om lading, the young DaphniaB
come out, and then go through their series of moultings. One great

advantage of the moulting process to the Entomostraca is, that they are

thus able to rid themselves of troublesome infusorial parasites, which
often lodge upon the carapace in great numbers, and seriously retard the
movements and depress the vitality of their host. Bunches of Epistylis

are very common upon Cyclops and Daphnia. Towards the approach of

winter, the Daphniffj have the remarkable habit of enveloping eggs in a
special casing between the outer and inner layer of the carapace. This
casing, which is developed on the back of the mother, has been called the

ephippium, from its fancied resemblance to a saddle. It wiU easily be

recognised by the microscopist. When the skin is cast, this structure ia
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cast along with it ; and, floating on the water, preser\-es the eggs through

the cold season, till they are hatched hy the retiu-niug warmth of spring.

In July, 1870, I found in a shallow pool on the turfy soil of Lindow
Common, Cheshire, a good many examples of one of the Daphnia family,

which, from its long bristles, bears the name of Macnithrix. My speci-

mens corresponded to Baird's description, except that a particular bristle

mentioned by him was wanting in my capture. I had possibly chanced
upon a new variety. The superior antennas ai'e of considerable size,

hanging from the beak like two flat swords, with a broad, straight-edged

extremity. While watching an example in the live-box, what was my
astonishment to observe some of the parts suddenly become doiible.

One after the other, the hinder segment, its hooked spines, the beak,

superior antenna?, and so on, appeared double ; and it became evident

that I was the fortunate witness of the moulting process. I at once
mounted the whole aftair in glycerine, and my Macrothrix now lies side

by side with its cast-off skin.

One other family of the Cladocera should be mentioned, if only because

it contains CItydorus si^Jucricus, a very common species in our stagnant
ponds. The IjI/ nee idee (for so the family is called) may be recognised by
a black spot situated in front of the eye, and looking not much unlike a
second eye, which, however, it is not. The intestine, moreover, makes
one complete turn aiid a half. To the same family belong iMnjrorus
lamellatttx and Acropcrus liarpce, both of which occur in this neighbour-
hood. The latter is fond of resting on the top of the water, moored by
its antennas to a bit of weed ; or a cluster of them wall collect round
some floating leaf or sprig, and lie motionless in the warm sunshine as if

asleep.

Of the last order, Phyllopoda, we shall cite only one example,
Cheirocephahia diapliannx, or the Fairy Shrimp. I have not yet seen it

alive, but those who have speak with enthusiasm of its singular beauty.

The male is especially gorgeous. With regard to anatomy, the body is

destitute of a carapace, and is divided into many segments, affording

gi'eat freedoin of movement. The male has a remarkable pair of inferior

antennfe, employed essentially as clasping organs. Those of the female
are simpler, being shaped like a broad sickle. There are two stalked

eyes, each composed of an immense number of lenses, showing a further

advance towards the insect typo. Its young, however, has but one simple
eye, placed centrally in front of the head. This is represented in the
adult by a dark blind spot. No fewer than eleven segments compose the
thorax, to each of which is attached a pair of branchial feet, of a broad
and leaf-like form. The tail consists of two broad appendages ; and both
feet and tail are thickly besot with plumose hairs. Extending from the
head to near the tail may be discerned about eighteen or nineteen small
hearts, or quasi-hearts, placed end to end and all moving together. The
female possesses a single external ovary, fi'om which, at the proper time,

from 100 to 400 eggs are jerked out in succession during twenty-four
hours. When hatched the young undergo a scries of moultings and
changes of fonn before they Anally resemble their parent.

We have now completed our illustrations of Freshwater Entomos-
traca. I shall not at present enter into any desciiption of the marine
kinds. Specimens of their empty carajiaces, particulai-ly of the
Ostracoda, may be found in the sand of our coasts, and will often occur
to the searcher after foraminifera. I have thus obtained examples of

Vytheri'ix and CytJwrr. I have also taken, near Peumaenmawr, a good
many Cetochilus, a rather strildng form resembling Cyclops.

The Entomostraca have played an important part in the life-history

of the globe from the earliest epoch to the most recent. Thoj' have been
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well represented through untold ages from Cambrian times to the present
day. Their remains, especially of the Ostracoda and Phyllopoda, occur
in all formations, and in some are so abundant as to give a peculiar
fohated character to the rock containing them.

A few books of reference may not be unwelcome to the student.
Before all the very complete manual of the British Enlomostraca by Dr.
Baird, published by the Ray Society ; then the portions bearing upon the
subject in Professor Huxley's" Anatomy of the Invertebrate Animals," and
Professor Nicholson's " Zoology and Palaeontology ;" lastly, the splendid
monographs on the fossils of the group by Professor Kupert Jones, the
Rev. H. W. Crosskey, and others, published b}^ the Palasontological

Society. Vv^ith such help, the systematic study of our old friends, the
so-called water-fleas, will be found replete with interest.

THE CHLOEOPHYLL-BODY AND ITS EELATION
TO STAKCH.

BY WILLIAM HINDS, ESQ., M.D., ETC., ETC.,

PROFESSOR OF BOTANY, QUEEn's COLLEGE, BIRMINGHAM.

In the year 1865 I read a paper to the British Association for

the Advancement of Science, an abstract of which was printed in

their Transactions, to show the relation which existed between the
chlorophyll-body and the starch granule. At the present time the views
of some 01 the most eminent botanists of Germany appear to me to be, to

a certain extent, approaching to the conclusions to which I have refen-ed.

What these conclusions are it is my purpose to show.

If we refer to the great English botanists of twenty years ago, we
shall find them describing chlorophyll as a "vital secretion" sui generis

or independent body.

One of our gi-eat authors of that period, who wrote on this subject,

thus expresses himself in his Introduction to Botany* :
—" Chlorophyll is

a ' \dtal secretion,' and comprises ' coloured granules ' of a ' spheroidal

and irregular iigure.' They ' consist of a semifluid, gelatinous substance,

which seems to be a coagulum of the fluid contents of the cells.'
"

Nageli states that the parent cells of chlorophyll " are only half the

size of starch, and that " they occur in company with starch grains."

In 1851 Mr. J. S. Quekett delivered, at the Royal College of

Surgeons of England, a courso of lectures on Histology, and on the

subject of chlorophyll occurs the following:—"The green colour, so

universally present in plants, is due to a more or less sohd material

contained in cells, and termed chlorophylle, or green vegetable wax." It

consists of minute spherical or oval particles.

Dr. J. H. Balfour, in his Manual of Botany, 1860, page 11, states that
" Chlorophylle, or the green colouring matter of plants, floats in the

fluid of cells, accompanied by starch grains. It differs from starch in

being confined to the superficial parenchjTiia, and in being principally

associated with the i)henomena of active vegetable life. It has a granular

form, is soluble in alcohol, appears to be analogous to wax in its composi-

tion, and is developed under the agency of light."

* Lindley, fourth edition, page 138.
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These quotations -will serve to illustrate the confusion which existed

foi-merly, and which even now exists iu many minds as to the relation

which the two bodies bear to each other.

In the paper to which I have aUuded, I endeavoured to show,
contrary to the then received view, that starch granules and chlorophyll

bodies were really the same bodies, chloropliyll granules being merely
and essentially starch granules pigmented, or coloured, on some part or

parts of their surface, of a green colour, by the action of light ; that it

was a chemical product rather than a vital secretion, or not in a fuller

sense than starch was ; and that, if the starch granule were not a living

entity, as is the protoplasm, whence and by which it is produced, neither
was the so-called chlorophyll granide, inasmuch as the colour could be
produced by light irillioiit i/roirtli, or without any indication whatever of

vital action. As proof of this I exhibited then, as [ have over and over
again subsequently, potato tubers in which cldorisation or pigmentation
had occuiTod, or a coating of green given to the surface of the peripheral
starch granules, wherever expos.d to liglit, and a certain temperature.
This light need not be the sun's direct rays, but it must be accompanied
with a certain temperature in order that the chemical process shall take
place. This may be easily proved. Clean 2)otato tubers may be placed
on a table, and be exposed to the direct rays of the sun, in a room the
temperature of which does not exceed 10° to 45" Fall., and, if examined
in a week or more, it will be found that no chemical, or no appreciable
chemical change has taken place, and no 2)igmentation or chlorisation
liTis been effected. Repeat this experiment in a room with a temperature
of 62° Fab., and in a week the surface exposed to light will have been
densely chlorized, and without direct sun-light. Extend the exposure
during a few more days, and the effect will be more intense. If, now, a
small portion of the substance of this green peripheral matter be scraped
off and mounted in water and examined by the mici'oscope, it will be seen
that in the short space of a few days the starch granules will have been
converted into what are termed chlorophyll bodies or granules; but in
reality showing, inferentially, that there is no such substance at aU as
ii chlorophyll-granule as distinct from the starch grain. It maybe added
that, if ex|)osed to light and a proper temperature, granules of starch
are pigmented or chloriijed more or less, so soon as they are secreted, or
take on substance, as seen in leaves and other organs primarily exposed
to light. Hence, uncoloured starches are known to inhabit the parts of
plants excluded frtmi light, as pith, rhizomes, subterranean stems, and
fruits protected by bracts impenetrable to light.

I quote one short passage from the article alluded to, and must further
refer the reader to the report itself.* " During several years of close
examination of vegetable tissue, the author has found the attempt to
divide these two substances (starcli and chlorophyll) into two distinct
bodies a source of perplexity ; and, after a series of experiments and
investigations, he arrived at the conclusion that these two series of
granules must be considered fundamentally the same, one series being
merely coloured or chlorized."

I shall now quote one or two short jiassages from the latest German
authorities, to show views more or less approximative to those expressed
by mo in IHCS, and that the tendencies of the most recent scientilic
opinion are certainly in this direction.

Sachsf states that " with extremely few exceptions, grains of starch*

* R'port of British Aflsociation, 186G, page 81,

+ Julius Siiclis, 1875 translation, ))iige 4C.

; The italifs are iny own.
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arise in the homogeneons solid substance of the chlorophyll bodies."
They are at first visible as points, gradually increase in size, and finally

may so completely fill up the space of the chlorophyll grain that the
green substance is represented only by a fine coating on the matm-e starch
grain ; even this coating may, under certain circumstances, disappear."

The history in brief of the chlorophyll body, and, allowing for varia-
tions, the result of varying conditions and circumstances, would seem to
be that the starch granule is first separated from the protoplasm bv the
ordinary vital processes ; and then, according to conditions and circum-
stances, either becomes pigmented and assumes the condition of chloro-
phyll, or else remains, as it does usually when excluded from hght, an
unpigmented granular body, and, growing by intussusception into the
perfect, enveloped starch grain, with its ordinary physical characters of

hilum and concentiic markings, and having in this state its known and
recognised chemical characteristics. This view receives some confirma-
tion fi'om the following passage from Rosanoff. * " The formation of the
grains of the chlorophyll is not always contemporaneous with that of its

coloui"ing matter; they may be at first colourless, (as m Vaiicheria and
Bnjopsis, according to Hofmeister.) or yellow (in the case of leaves of

Monocotyledons or Dicotyledons imperfectly exposed to light or in the
process of development,) and may afterwards become green."

Of course it must not be assumed by anj' means that no pigmented
red, (EhodospermeEe, &c.,) gi'een, or yellow matter occurs except in the
form of regular graniiles, for amj'laceous products are known and
acknowledged to be often amoi-phous. The acknowledged chlorophyll
pigmented matters and particles too are also known to occur sometimes
in "bands, stars, or irregular masses." In fact there is no limit to

this informality, variation, or irregularity ; moreover, hght itself can be
dispensed with in some cases. In Angiosperms hght is understood to be
essential to pigmentation or chlorisation, but fern-leaves and the
cotyledons of G\Tnnosperms will become pigmented without hght.

The conclusions which I first raade known in 1866, and which I may
here partly reproduce, wex-e that the almost imiversal green of nature is

essentially amylaceous, and can, therefore, supply fuel, at least in the
matter of food, to animals. Though partly decolourised in dried grass,

the same amylaceous principle is yet present. The nutritive properties

of hay, which can of itself support animal life, can scarcely depend on
the cellular tissue alone, and certainly not exclusively on the small propor-

tion of nitrogen contained, nor on the fraits which, in the minor grasses,

are insignificant. On the other hand, amylaceous matters are known to be
intensely nutritive, as affording one main element of animal food, and
not only so, but those parts of plants in which this proximate principle

is concentrated are nutritive in proportion to the amount of that
concentration.

THE EAINF.^L OF 1877.

BY W, J. HARRISON, F.G.S.

Incomplete and imperfect as it must needs be from the early date of

its pubhcation. and from the fact that our staff of observers is as yet not

fully organised, still the main features of the Rainfall of the j)ast year in the

Midland counties may be gathered from the table which we print below.

In it the stations are grouped in counties, and the fall at a few other

localities is given at the end for the purpose of comparison. For the

* See translation Sachs, page 49.
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third year in succession the general rainfall over this district has been
considerably above the average. Heavy rains in January, following

similar downfalls in December of 1876, produced frequent floods. On
January 3rd a steady and continuous downpour proved the maximum fall

of the year in the eastern and east-central counties, and wet and cold

weather continued to the end of April. May was also a cold month, but
in June we had a remarkably fine and pleasant period, rainfall every-

where in England below the average, and falling on eight to ten days
only. A heavy storm on July 14th (accompanied by electrical distvirb-

ances) caused the maximum fall, in the western and west-central

Midlands, over three inches falling in the twenty-four hours at Haughton
Hall, Shifnal. August was wet, September about the average, but
October was rather a fine month, followed, however, by frequent rains to

the end of the year.

Station.

Norton-in-Hales, Salop
Burford House, Tenbury
Adderley Kectory, Salop . . .

.

Lardeu Hall, Much Wenlock
LeatonVicaraKC, Shrewslmry
Woolstaston, Salop '.

Hav-if,'hton Hall, Shifnal
-' Teubury (Orleton) . ;

St. John's, Worcester
Tamwortli
Alstonfteld Vicarage
Wolverhampton
Burtou-ou-TrenC
Coventry
Bickenhill, nearBirmingham
Conndon
Fernslope, Belper
Trent Colle^'e, Derbyshire .

.

Matlock Bath
Stony Middleton, Sheffield .

.

Hndsock Priory, Worksop .

.

* Mansfield
NottinKhani
Bruntingthorpe, Leicester .

.

Syston, Leicestershire
Leicester, Tovvn Museum .

.

Leicester. Belmont Villas .

.

Market Harborough
Ooston, Melton Mowbray
Waltham
Harston (Grantham)
Springfield, Peterborough .

.

Kettering
Nortliainpton, Sedgebrookc
Northampton
Castle Ashby, Northampton
Tickcncote, Rutland
Oxford
Cambridge
Dover
* Cirencester
Yarmouth
Louth
Boston
York
* Seathwaite, Borrowdale .

.

Valeutia, S.W. Ireland
I

Altarnun Vicarage, Cornwall

Observer.

Rev. Fred. Silver
Lord Nortliwick
Rev. A. Corbet
Miss P. Bouse Boughton
Rev. E. V. Pigott..
Kev. E.D. Carr
Rev. J. Brooke
T. H. Davis, Esq
G. B. Wetherall, Esq. .

W. Arnold, Esq
Hev. W. H. Purchas . .

.

Geo. J. C. Broom, Esq..

,

0. U. Tripp, Esq
J. Gulson. Esq
Rev. W. R. Capel
Col. Caldicott
T. G. Jackson, Esq
C. U. Tripp, Esq
R. Chadwick. Esq., jun.
Rev. U. Smith
li. Melli,sh,Esq
R. Tyrwr, Esq
Meteorological Office. . .

.

Kev. F. H. Bridges
Jos. Hames, Esq
W. J. Harrisou, Esq
H. Billson, Esq
S. W. Cox.Esq
Rev. A. M. Rendell
Mr. E, Ball
F. Beaslev, Esq
H. Wbitwull, E.sq
John Wallis, Esq
C. IMarkhani, Esq
H. Terry, Esq
R. G. Scriven, Esq
W. Hayes, Esq
Meteorological Office
Meteorological Office. . .

.

Meteorological Office. . .

.

!J. Bravender, Esq
Meteorological Office
T. W. Wallis, Esq
[W. H. Wlioelcr, Esq
[Meteorological Office. . .

.

iMr. T. Birkett
Meteorological Office. . .

.

C. U. Tripp, Esq

Total
fall.

Inches.

Greatest fall

in 24 hom's.

In»
I
Date.

39-.59

28'69
38-.02

3.5 97
32-39
44-75

34-99

33-35

29-, 6
30-54
48-48

29-79
31-89
31-41

32 54
32-11

38-08
22-74

46-52

4G-79
31-27

34-83

29-91
28-72

25-02
25-94
25-80
21-28
28-68

28-67
29-12

21-67
27-41

29-23

27-05

26 69
24-61

29-00

26-47
34-12

37-15
28-35

31-18
26-14

33-19

180-40
65-09
78-11

1-65 July 14

July 14
July 14
Sep.
Aug. 15
July 14
July 14
July 15
July 14
July 14

2-82

1-44

1-35

1-44

3-04

0-92

1-00

1-85

2-23

1-91

1-32

1-37

1-28

2-21

1-07

1-80

2-98

1-49

1-51

0-87

0-87

1-09

1-03

1-08

1-47

1-45

1-66

1-28

4-78

1-79

July 14
July 14
July 14
July 14
July 14
Jan.
July 15
Jan
Sep.
Jan.

April 9
April 9

Jan. 8

Jan. 3

Jan. 3

Jan. 3

July 14

Sep. 2

Jan. 8

Sep. 12

Aug. 26

O [>.M
05 O

132

219
218
214
232
212
225
184
196
191

216
198
204
205
231
184
195
175
208
2U

197
197

210
187
198
182

191

194

244

236

* From Symons' Meteorological Magazine.
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THE DISTEIBUTION OF THE GENUS ROSA IN
WAEWICKSHIEE.*

BY JAMES E. BAGNALL.

" Yon rose-buds in the morning dew,
How pure amaug the leaves sae green."

Bxirns.

The beauty of the English wild rose is such that even the most
unscientific wanderer through oiu* country lanes instinctively gathers,

examines, (doubtless superficially,) and naturally loves it. But a
wild rose is a dog rose to the casual observer and nothiiig more. If I

were to tell these non-botanical collectors into how many species,

varieties, and forms, critical botanists have split up the genus, and that
one of my greatest pleasures has been that of hunting up these forms,
they would probably think me in a fair way for a lunatic asylum.
Unattractive as such studies must naturally be to the uninitiated, to me
they have a charm I cannot express, and I would any day cheerfully

wali many miles to see a rare rose or a rai'e bramble.

When I first commenced the study of the family, I had only the fifth

edition of Babington's Manual as a text book, which, excellent as it is

in other points, scarcely seemed satisfactory in its treatment of this

genus ; hence it was that I hailed with pleasure the appearance of Mr.
J. G. Baker's valuable monograph of the genus liosa, published in Vol.
XI. of the " Proceedings of the Linnean Society, 1869," (page 197.) Being
thus provided with a good and complete guide, I recommenced the study
of the roses of Warwickshire.

The sandy soils and neglected hedges of many parts of the county
seem to favour both the growth and variability of the wild rose, and I

soon found abundant materials for study. But before commencing to
study this difiicult genus in the field I obtained from the Rev. A. Bloxam
a fairly complete fasciculus of the British roses, and during the winter of

1869-70 I cax'efully examined these, comparing each with the descriptions
given in Mr. Baker's monograph. The knowledge thus obtained has
served me much in my subsequent work. During the years that have
since elapsed I have visited and collected specimens in nearly every
available Warwickshire district, and the specimens collected have all

been carefully compared with my type specimens and the descriptions iu

the monograph.

Many of the districts south of Warwick I have visited in company
with my friend, Mr. H. Bromwich, an excellent botanist, who has paid
special attention to this genus, and has worked with great success most
of the country around Warwick. In the neighbom-hood of Harboro
Magna, near Rugby, I have had the company, guidance, and instruction
of that learned and veteran botanist, the Rev. A. Bloxam, who is Rector
of the village. In my notes I quote some of Mr. Bloxam's old stations,

near Atherstone, a district worked by him in former days. The following
list may, therefore, be considered as the result of the Rev. A. Bloxam's,
Mr. H. Bromwich's, and iny own observations, extending over many
years. It is, I believe, a fairly complete list of the Warwickshire roses.

The nomenclature and classification adopted is that of Mr. Baker's
monograph, in which he divides the genus into five primary groups, viz.

:

1, Spinosissim^ ; 2, Villos^ ; 3, Rubiginos^e ; 4, CaniN/E ; and 5, Systyl;e.

* Abstract of Paper read before "The Birniingliam Natural History and
Micrescopical Society.
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The Caninffi, -whicli Mr. Baker considers to be only varieties of one species,

are divided into three series, and each of these scries into several varieties,

by means of their fruit characters, the margiuation and clothing of their

leaves, &c. My space is too hmitcd to allow all these details to be noticed,

and I can only i-efer the student who wishes to make a special study of

the genus to Mr. Baker's excellent monograph, or to Dr. Hooker's
' Student's Flora of the British Islands."

In all cases in which I have seen and collected specimens in the

stations cited I have indicated it by this sign (f ) ; where I only possess or

have seen di-ied specimens, thus (J). The initials A. B. and H. B. after

a locality indicate that the plants have been found in those stations by
the Rev. A. Bloxam or Mr. H. Bromwich, as the case may be ; in all

other cases the localities given are from my own note book.

Group 1.

—

Spinosissim^.

RoBA Spinosissima, (L.) Local. Arrow, near Alcester f , Billesley f

,

Hazelerf, Oakley f, H. B., near Warwick.
Var. b, a form with aciculate fruit and peduncles is rare. Chesterton
Wood +, H. B., Little Alne f.

B. iNvoLUTA var. Sabini, (Wood$.) Rare. Oakley +, H. B., Chesterton
Wood I, H. B.

Yar. Gracilis, (Woodi.) A more robust form occurs, rarely, which
Mr. Bromwich refers to this variety ; to me it seems only a local

form. Tachbrook f, H. B.
Tar. DoN-iANA, nFoods.j Rare. Woodloes f, H. B., near Warwick, lane'

from Hampton to Meriden f, near Allesley t, (T. Kirk.)

Group 2.—V1LL0S.E.

E. MotLissiMA (Willd.) Rare. Grove Parkf, near Hatton, Star Lanef,
near Claverdon, lane from Solihull to Sharman's Cross f, Athorstone
Road, near Over Whitacre f, Oakley f, H, B. The Warwickshire plant
seems to bo var. ca3rulea, (Woods.)

R. ToMENTosA, (Sm.) A very variable plant, closely approacliing the
above through some of its varieties.

Var. «! SuBGLOBOSA, (Smith. ) Seems to be a froquentform in the connty.

Sutton Park f, Anstey f, Packwood f , near Exhall
|

, Chesterton Wood,
H. B. A very hairy glandular form occurs in Arrow Lane f , Tyboum
Lane, near Umbcrslade \, Coleshill Heath f.

Var. Deseglisei, (Bor.) Mr. Bloxain's fasciculus from Rugby
J, is A

form with eglandular sepals, and leaves thinly hairy above. I find a
similar form at Ro-wdngton f and Moukspath f.

Var. CuspiDATA, (Bich.) Bloxam's fasciculus, Atherstone +, is a fonn
with small naiTow acute leaves, with open compound serrations, and
strongly glandular beneath. I also find it by Yaruingal Common f

.

Var. ScABRiuscuLA, (Smith.) Tachbrook, H. B., J, Trickley Coppice •}•.

R. Sti.vestbis, (Woods.) Rare. Near Harboro Magna, A. B., J, Chesterton
Wood, H. B., |.*

Group 8.—EuBiGiNosiE.

R. RuBioiNOSA (L.) Rare. Near Billesley, H. B., Bentley Heath f

,

Cracldoy Wood, H. B.
R. MicRANTHA, (Smith.) Local. Oakley t, H.B., Ladies' Wood, Eagley f,

Whe%vpoi-ridgo Lane f, near Shustoko f, lane frona Coleshill Heath f

,

lane fi-om Anstey to Arley Station f

.

Var. Bbiggsii, (Baker.) A cultivated plant in tho Churchyard at
Harboro Magna f.

Mr. T. B. Archer Briggs refers the plant from this station to B. scabriuscula.

n
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R. PrLVEBrLENTA, fM. Bieb.) Rare. Field in Cathiron Lane, and
by the railway crossing, both near Harboro Magna +, A. B.

Var. BiLLiETii, ^Paget.) Allesley +. Introduced here by Rev. Mr. Bree,
from near Bidford.

Group 4.

—

Canine:.
" Series 1, EcristatsB. Leaves eglandiilar beneath. 5^epaZs reflexed after

the faU of the petals, deciduous before the fruit (which ripens late)

changes colour."

•" Leaves glabrous on both surfaces. Peduncles not bristlv."

R. Canina, (L.)

Var. 1, LuTETiANA, (Leman.) A frequent variety. Marston Green +.

Var. 2, SuRCULOSA, (Woods.) Rare. A more robust form, with
numerous flowers in a cluster. Eshall f, Arrow Lane f, Marston
Green +.

Var. 3, Sph5:bica, (Gren.) Rare. A form with leaves more rounded
at base, and globose fruit. Dosthill +, near Moor Hall, near Sutton +.

Var. 4, Sexticosa, f AcIl.) Rare. Near Knowle Station f. Coleshill

Heath +.

Var. 5, DuiiALis, (Bechst.) A very frequent variety.

Var. 6, BisERRATA, (Herat.) A more glandular form, with open very
compound serrations, apparently rare. Exhall f, Harboro Magna f.

*• "Leaves glabrous above, hairy on veins beneath. Peduncles not
bristly."

Var. 7, Uebica, (Leman.) A frequent variety. Solihull f. &g- A small,

neat-leaved form, with oblong, (not globose) fruit, occurs in lane from
Stonebridge to Coleshill +. A form with glaucous leaves, wedge
shaped at base, near Hampton f and near Langley f.

Var. Aevatica, (Baker.) Local. Lane out of Baker's Lane, near Eoiowle f.

Hampton-in-Arden f , Curdworth Bridge f, Baulk Lane, Berkswell +,

Draj-ton Bushes +, lane from Minworth to Water Orton f, Harboro
Magna f, A. B., Rowington Green f. A small-leaved fonn in Sutton
Park t.

***" Leaflets more or less hairy on both surfaces. Peduncles not
bristly."

Var. 10, DrirETOEUM, (Thuill.) Local. Near Middleton +, Haywoods f,

Doe bank, near Sutton +, Hampton-in-Arden, near Patrick Bridge t>

Baker Lane, near Knowle f, Marl Chff, near Bidford f.

Var. 11, PRrraosA, (Baker.) A form with glaucous, doubly serrate

leaves. Rare. Near Springfield House, Over "^\Tiitacre f.

Var. 12, IxcAXA, (Woods.) A more pubescent, glandular form. Rare.
Pinley, near Hatton f

.

Var. 12a, OBTUSiroLiA, (Desv.,) Local. Lane to Beausal Common +,

Solihull t, Marstone Green t. Baulk Lane, Berkswell t> Bradnocks
Marsh, near Hampton.

Var. 13, ToiiEXTELLA, (Leman), Local, but not rare. Near SoUhull +,

Hampton-in-Arden t> Atherstone \, Hartshill \, Kingswood f.

**** " Peduncles more or less bristly and glandular."

Var. 14, AxDEVAGENSis, (Bast.) Local, but widespread. Pinley Green f.

Lane at Mjiion +, Whewporridge Lane, Solihull f , Golden Cross Lane,
Exhall ti near Castle Bromwich f

.

Var. 15, VERTicrLLACANTHA, (Merat.) Frequent. This form I have
foimd in every district, Sohihull, &c.

A form having sepals glandular on the back is more rare. Cold
Comfort, near Alcester +, and in lane from Stonebridge to Coleshill f.

A small, neat-leaved form, leaves like those of sepium, and sepals

glandular on back occm-s in Sutton Park f and near Shustoke f.
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Var. 16, CoLLiNA, (Jacq.) Rare. Over Green, near Cm'tlwortli f.

Var. 17, C.ESiA, (Sniitli.) Local. Whewi^orridgo Lane, Solihull f, laue

at Pinley f, Harboro Magna f, A. B., Over Green f , Water Orton f

.

Var. 19, Decipiens, fDwmo/'f. ) Rare. Near Harboro Magna f, A. B.,

Doebank, near Sutton f . Neither of the Warwickshire forms havo
the glandular sepals of the tjT^e.

" Series 2, Subscristatoe. Leaves eglandular beneath. Sepals ascending
after the fall of the petals, not deciduous till after the fruit (which
ripens early) changes colour."

Var. 20, Reuteri, (Godet.) Rare. Near Shelly Farm f and in Lauo to

Sharman's Cross, both near Solihull f, near Mancetter.
Var. 21, SuBscRisTATA, (Baker.) Rare. Pinley, near Hattou t H. B.,

Hampton on the HUl \, Old Park, near Warwick, H. B., |.

Var. 24, Cohiifolia, (Fries.) Rare. Over Green, near Cm'dwox'th f

,

Minworth f , Atherstone Road, near Nether Whitacro f

.

Var. 25, Watsoni, (Baker.) Rare. Ashend, near Middleton f

.

' Series 3, Subrubiginosa3. Leaves glandular beneath on the midrib and
principal nerves only (not on the surface as in E. rnhigino.sa.)"

Var. 27, BoERERi, n^'oof'sJ Rare. Woodloes, near Warwick t, H. B.,

Baivlk Lane, near Bcrkswellf .

Var. 2G, Marginata, ( Wallroth.) Rare. Meadows near Blytlie Bridge t.

and near Shelly Farm f, Solihull.

Group 5.

—

Systyl.e.

R. Systyla, (Bast.) The typical plant has not yet been found in the
county.

R. Gallicoides, (Baker.) Chesterton Wood, near Warwick f, H. B.
A remarkable form, not recox'ded from any other British station.

R. Arvensis, CL.) Frequent. Marstou Green
f,

Sutton, cfec. f.

R. BiBRACTEATA, (Bast.) Rare. Near Hatton Station f, Baulk Lane,
Berkswell ti Chesterton Wood, H. B.

R. Setosa. Chesterton Woodf, H.B. A singular variety, approaching
Gallicoides, (Baker.)

— «

—

The Voyage of the " Challenger."—The Atlantic : A preliminary account o'

the general i-esults of the exploring voyage of H.M.S. " Challenger,"
during the year 1873 and the early jiai-t of the year 1876. By Sir C.
Wyville Thomson, Knt., LL.D., D.Sc, F.R.SS.L.&E., Ac, Director
of the Civilian Stalf of the "Challenger" Exploring Expedition. 2

vols. Published by the authority of the Lords Commissioners of the
Admiralty. London : Macmillan and Co. 1877. Price 45s.

These handsome, interesting, and instructive volumes are the latest

contribution to the history of deep-sea investigation. They follow in
natural sequence the author's former work, " The Depths of the Sea,"
which gave an account of the general results of the dredging cruises of

the " Lightning " and "Porcupine," 1868-G',)-70, the scientific work of
which was under the direction of Sir Wyville Thomson, Dr. Carpenter,
and Mr. J. Gwjaa Jeffreys. These volumes in hko manner deal with
the Atlantic portion of the more i-ecent voyage of 11.M.S. " Challenger."

It naust bo borne in mind that these two volumes are only a
preliminary instalment of the authoritative account of the general
robiilts of the " Challenger" voyage, and that years may yet elapse before
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HookrS'fb/''"^*'.'''''
^' published. From the address of Sir Joseph

See etv ni,^^ +h5 ^ Tfas"i-y 111 communication with the Council of the

entirely co^mpetent aTd rmn^wo^kerTil mo' ofJh^f.f'T'' f^'']''.''

The pnmary object of the expedition was, as our readers srP nmnv« +^explore the conditions of the deep sea and \hl l^I^T .Y^"^^'
*^

From the time when the " Challenppr " 1pf+ qi^^^,.,,^ t^
7th, 1872, to her arrival at Spithead of 24th Ly m^^

December
distance of 68,890 nautical miles, and at rnterSbo^it 19 f

*™^'"^^
362 observing stations, of which nearly Srjernnil A^1^?'

^^^"^
estabhshed. The observations made VeacW Lsewtre as'VJ"^circumstances would admit, the foUowine after th!f To Z- ^\.^^

en ?4;^:,eraUt„rz ss. %aToforis-r S'','' rrecall the discussions which have taken place as to Al' 1°"^*'
portion of sea-bottom covered with whaUs knowii «. -t^ 1 •

"•" °* *^^
or "modern chalk," which consistrusually of^ creanfy 'sSSe'r^'''made up of little else than the shells most of tbeT^L + t^^^'"'

of finely divided matter, consisting chiefly of coccoliths ami /of., i rJ
""^

and a still smaller proportion of the spines and tpifnf ? r f''^'^''^'^^^'
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fragments cemented together by a calcareous paste, the result of the
complete disintegration of many of them, and beneath this a nearly
uniform calcareous paste, coloured grey by decomposed oi-ganic matter,

and containing whole and fragmentary shells only sparsely scattered

thi-ough it (pp. 20C-7, vol. I.) Mr. Murray, one of the naturalists of the
expedition, paid great attention to the question of the origin of this

calcareous formation. Very early in the vojage he formed the opinion
that all the organisms entering into its composition at the bottom are

dead, and that all of them live abundantly at the surface and at inter-

mediate depths over the globigerina-ooze area, the ooze being formed by
the siibsiding of these shells to the bottom after death (p. 208,

vol. I.) This, although not a new view, was a disputed one, Dr.
(Jarpeuter and Sir "\Yj"ville Thomson being formerly among those who
thought that the e\'idence was conclusive that the foramiuifera which
formed the globigerina-ooze lived on the bottom. Sir "VVj-Adlle (p. 210,

vol. I.) now acknowledges that he was mistaken, and he is of opinion
that it may "be taken as proved that all the matei'ials of such deposits

(\vith the exception, of course, of the remains of animals, which we now
know to live at the bottom at all depths, and which occur in the deposit
as foreign bodies) are derived from the surface." " Mr. Mun'ay finds the
closest relation to exist between the surface fauna of any particular

locahty and the deposit which is taking place at the bottom."

The voyage has made known to us a number of new and beautiful
forms of Sponges. One of these, EuplectcUa suberea, a beautiful and
singular addition to these forms of European fauna, is figured at page
139, vol. I. It belongs to a very special group of sponges called the
Hexactinellid.e, because tlie siliceous spicules throughout the family
appear to be six-rayed. It is an old familj' abounding in many graceful
shapes in the beds of chalk and greensand of the south of England, biit

until lately the fossil " ventriculites " were supposed to be extinct, and the
discovery of their descendants living in the modem chalk beds of the
Atlantic was one of the most interesting of the many coiToborative
evidences in favour of the view of the " continuity of the chalk."

The expedition has much enlarged our knowledge of deep sea fauna.
It has introduced us not only to new sponge forms but to numbers of new
criistaceans, corals, sea urchins, star fishes, bryozoa, and fishes. The
observations on the " Gulf-streum " and the fauna of the "gulf weed"
( Sargassutii hacciferum) are particularly interesting.

During such a protracted voyage opportunities for landing on shore
were always gladly made use of, and some of the descriptions of what
was seen on these occasions will, we have no doubt, be among the most
attractive portions of the narrative to general readex's. We may point
out the description of the BeiTnudas Islands, and the formation and
characteristic peculiarities of coral reefs as a good specimen of Sir
Wyville's descriptive powers. The geology of the Bermudas is sketched
slightly, but with mucli precision. Some curious particulars are given of
a " Sand-glacier" at Elbow Bay, on the southern shore of the main island.
Tlie sand has entirely filled up a valley, and is steadily progressing inland
in a mass five and twenty feet thick. It is covering up cottages, and has
ovei-whelmed a cedar wood. The only way of stopping it artificially, says
our author, is to cover it witli vegetation. If planted in large numbers and
tended and watered for a time it seems that oleanders and the native
juniper will grow in the pure sand, and if they once take root the motion
of the sand ceases. Some native i>lants, wliicli form a peculiar vegeta-
tion, sending out enormously long runners or roots—such as Jpom<ra pes-
ciiprtv and Corrnlnhn vvifcra, and the crabgi-ass Agrostis vii-f/inica—then
take hold of it and it becomes permanently fixed. The outer aspect of
the sandhill of course slopes downwards towards the sea, and whenever
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its progress landward—its growth—has been arrested the tendency of
the incoherent mass is to travel back again by gra\dtation and the action
of rain ; accordingly it is not unusual to be told that one of these coulees

is gradually disappearing.

Among the more original and striking results

of the expedition is the conclusive proof that " the
conditions of the bottom of the sea to all depths
are not only such as to admit of the existence of

animal life, but are such as to allow of the unlimited
extension of the distribution of animals high in the
zoological series, and closely in relation with the
characteristic faunas of shallower zones" (page 203,

vol. I.) Our readers will scarcely need reminding
that until within recent years the general beliefwn
that beyond a certain very moderate depth in tl

.

ocean, organic life entirely ceased, and all was death
and darkness.

The two volumes are illustrated by nearly 30(J

woodcuts of first-rate excellence, many of them we
feel inclined to think unsurpassable. By the courtesy
of Messrs. Macmillan and Co. we are enabled to

Fig. 4. Fig. 5.

present our readers with three specimens of them. They are all forms of the

new order " Challeugerida," " the only new group," says Sir Wyvnlle Thom-
son, " of higher than generic value which has come to light during the

ChaUeuger Expedition." Figure 3 represents the type genus Challengeria,

magniiied 400 times. Figures 4 and 5 represent forms of the Challeugerida.

This order has apparently hitherto escaped observ-ation. These forms

are extremely minute, although some of them are nearly the size of the

smaller Radiolariaus, which they approach in certain features. About

thirty species have been met with during the Challenger Expedition. There

are numbers of charts, showing the routes and observing stations, tables

of temperature and other meteorological information, a contour map of

the Atlantic, and an exquisite vignette portrait of Sir Wy\Tlle Thomson,

engraved by Mr. C. H. Jeens. Author, Artists, and Publishers are to be

congratulated on the results of their several labours, and we venture to

think that the volumes wiU attain a deservedly wide and enduring

popularity. E. W. B.



48 HISTORY OF SOCIETIES.

Ijistoi^r of tj)c Sotictics in our "iUm.
^_

—

I.

THE DUDLEY AND MIDLAND GEOLOGICAL AND
SCIENTIFIC SOCIETY AND FIELD CLUB.

The Society under its present name was established in 18G2, bnt for

twenty years previously a somewhat similar one, called the Dudley and
Midland Geological Society, had been in existence.

When the Society took its present form Geological investigation was
receiving much attention all over the country, and it was natural that its

practical application should bo recognised as of the greatest importance
to a district so geologically interesting and mineralogically important as

the South Staffordshire. Upwards of 500 members were soon drawn
together, many of whom received at the early meetings those first

impressions of the Sciences, and the impetus to enter on their study with
earnestness, which has since yielded valuable results to thcmselveB and
others. Mr. John Jones^afterwards of Middlesborough—was the first

Honorary Secretary, and rendered the Society most important help.

In 1865 the British Association visited Birmingham, and tho Dudley
Society, by their valuable aid, greatly added to the interest of the

meeting.

In 1866 there was a notable Exhibition at Dudley, which afforded

great pleasure and varied instruction to large numbers of visitors. The
Earl of Dudley lent his pictures by old masters, and there were good and
carefully selected collections of specimens of local arts and manufactures.
A handsome j)rofit remained, after the payment of expenses, which was
devoted to the purchase of Fossils for the Museum. During this period,

the members of the Society occupied much time in conducting the
scientific Clubs, attracted by the Exhibition to Dudley, to the many
places ot geological interest in the neighboui'hood, and were so much
engaged in this way that little time was left for the ordinary work of

reading papers and discussion.

In 1867, a Mine Agents' Association, which afterwards became the
South Staffordshire and East Worcestershire Institute of Mining
Engineers, originated out of the desire of many of the members of this

Society to have frequent opportunities of visiting colheries and works, and
to see the practical application of scientific knowledge. Similarly, in

1869, a somewhat kindred organisation grew into existence at Wolver-
hampton—the South Midland Institute of Civil, Mining, and Mechanical
Engineers. Between both these bodies and tho older Society, out of

which they may be said to have gi'ovni, the most friendly feeling has
always existed.

A brief but interesting record of the proceedings of the Society is

published annually. Two volumes and four parts of the third volume,
186'2-lH76, have at present been issued, and otliers are to ft)llow. The
Society possesses a Museum very rich in fossils and other Geological
specimens, and a good library of scientific books.

During the summer mouths numerous Field Meetings are held, and
increasing interest is manifested in them. They are arranged so as to
embrace not only places of Geological interest, but also ruins, interesting
churches, and other buildings, places of historical celebrity or natural
beauty ; and also afford opportunities for the collection of botanical,
entomological, and microscopical specimens. Occasionally during the



HISTORY OF SOCIETIES. 49

winter monthfl papers are read and discussed at the periodical meetings
of tlie members held at Dudley.

The Society now numbers 14 honorary members, together with the
Presidents and Secretaries of the various other societies in the neighbour-
hood, and 158 ordinary members. The subscription ia lOs. 6d. annually.
The funds are in a flourishing condition.

For the first two years the President was Lord Lj-ttelton. From
1864 to 1870 the Earl of Dudley was President ; and since that time the
Presidents have been :—Professor Eamsav, 1871 ; E. F. Smith, Esq.,
1872 ; Rev. J. H. Thompson, 1873 ; William" Madeley, Esq., 1874 ; Charles
Cochrane, Esq., 1875, 1876, and 1877.

Mr. John Jones was Honorary Secretary for sis years ; Mr. W.
Madeley, for five years ; in 1873, Mr. E. Terry ; and since 1874, Mr. E.
B. Marten, Pedmore, near Stoui'bridge.

The practical benefits which have flowed from this Society are
thoroughly realised and valued throughout the South Staffordshire
Mining District, and its beneficial influence is felt over a still wider
area.

Corrtspnbencc.

Black-backed Gull.—A fine specimen of the black-backed guU was
shot at Allesley, near Coventrj-, in December last, having doubtless been
driven inland by a storm. Its plumage was a dull white, mottled with
greyish brown, and no black about it except the bill. This shows that it

was an immature specimen, as it acquires the black back from which it

derives its name at the age of four years.

—

John Gulson.

Watee-fowl.—With the advent of winter various water-fowl have
again visited, for brief periods, the larger sheets of water around Birming-
ham. At the Edgbaston Pieservoir, Mr. Wyatt informed me that several

Herons {ArcUa cinerea, L.) have been seen within the last few weeks; as

also a fine flight (forty-six) of a duck which I presume to be Mareca
Penelope, L. During December, Mr. Dixon, of the Lower Grounds,
Aston, records the ai-rival, on the pools of that place, of several Little

Grebe, fPodiceps minor, Lth.,) as many as four being observed at one time.

—A.M.B.

Mildness op the Season.—On Christmas Day last, I gathered in

my gai-den, at Moseley, Worcestershire, (500 feet above sea level, subsoil

gravel,) a very respectable out-door posy, consisting of several sorts of

chrjsanthemums, three kinds of roses, migiaonette, pansies, violets,

primroses, polyanthuses, clematises, Christmas roses, (Hellebonis niger,)

yellow jasmine, waU flowers, and ten-week stocks. I do not remember
ever before gathering so many tender flowers in a situation so exposed, so

late in the year.—E. W. B.

Mounting.—There is one question to which I have tried in vain to get

an answer, but which may, perhaps, meet with a reply, through your

pages. Some years ago, I believe, the accomplished microscopists of the

Birmingham Natural History Society gave a series of lessons on moimt-
ing of various kinds to the younger members. In these I was not

privileged to share. My question is, would not a second series be useful

now ? There must be many fresh members, and among them some, hke
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myself, who would be glad of a little help in this portion of their

studies ; a help which there are many well qualified to give, who would,
I doubt not, be glad to give it, when they know that the desire for it

exists.

—

Neo-Mickoscopicus.

CoNCHOLOGT.—During a geological excursion of the Natural Science
Section of the Nottingham Literary and Philosophical Society, I found
Helix cantiana, together with Helix ericetorum, on the sides of a railway
cutting, in the Great Oolite Limestone, at Kiugscliffe, Northamptonshire.
The cutting is on the new line being made between Melton Mowbray and
Kettering. I do not know whether it has been noticed in that neighbourhood
before.—At Easter, 1876, 1 found (during a walk from North Rode, Cheshire,
across the hills to Buxton) some dozen or more specimens of Limncea
truncatula, in a pond. They were, as far as I could see, its only living

occupants. The sides and bottom of the pond were coated with a
yellowish rusty matter, which looked like oxide of iron. I thought the
fact rather remarkable. During the early part of 1877 I found just the
same thing occurring in a pond by the road side, about a mile out of

Mansfield on the way to Ed-niustowe. But in this case, there was no
rusty deposit. Again, close to Nottingham, this same moUusk occurs in

a ditch, along with Phijsa lujpnorum (plentiful) and a small Fi.iidium, and
very rarely indeed Limncea ijere^ra (the spire of the latter being much
elongated, and finely tapered, and the body whorl of the shell smaller
than is usual.) Is it customary to find this mollusk (Limncea truncatula)

unassociated with any other species? Perhaps some of your readers
could inform me. In none of the cases was it plentiful.—C. T. M.,
Nottingham.

VoLvox Globator.—On a hill, near Eedditch, are two ponds, some
300 yards apart, the overflow of the upper of which I'uns into the lower.
On Christmas-day, 1875, Volvox (ilobutor was found in extraordinary
profusion in the lower x^ond, where it continued in abundance during the
following Januarj', but soon after disappeared. In the upper pond,
though at no time so numerous, specimens were found as late as March.
Search was made for them frequently during the remainder of the year
without success. As it appeared to the writer remarkable that they
should occur in such numbers in the winter, he was induced to examine
both ponds on Christmas-day, 187(5, and on several occasions during
Januaiy and February, 1877, but not a Voix'ox was visible. Nor did any
put in an appearance till July, when they were observed in the upper
pond only, though subsequently they were sparingly met with in the
lower. Incessant rain during the winter months bad made the water
veiy turbid, and possibly this state of things did not favour their develop-
ment. On the 6th Januai-y, 1878, Volvox was again found in considei-able

numbers, though not in profusion, in the upper pond, nearly all the
specimens being young. They continue to flourish, and with them occur
abundance of that beautiful rotifer Conochilus volvox^ which has been
constant in that pond throughout the year.—S. S. E., Redditch.

London Notes by ax Occasional Correspondent.—Sucli of us, and we
were a larger audience than usual, as attended the meeting of the
Linnean Society, on January 17th, had a great treat in hearing and seeing
Professor Owen and Dr. Darwin, both, in consequence of feeble health
and advancing years, being very rare visitors on one evening to the learned
societies. The Professor's paper on a missing link (just fonnd) between the
existing Marsupials and some early forms of (now) fossil life, was of great
importance, but too tcclmical for its scope to be indicated in a paragi'aph.
Mr. Francis Dai-win, a most worthy follower in tlie steps of his great
father, read a paper on the results ot feeding Droscra rotundifolia, wliich
sets at rest the question of digestion and absorption in plants. After
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quoting inter alia the researches of ilr. Lawson Tait, he told us he had
filled six soup plates with moss in water, and planted them last June
with as many plants of Drosera as they would hold. Each plate was
then superficially equally divided by a piece of wood, (a slip of zinc in a
previous experiment ha-ving killed the plants,) and the whole of the
plates were exposed to precisely similar conditions as to hght and air, and
covered with the (now historical) gauze fram e to prevent the access of insects.
In July Mr. Darwin commenced and continued to feed all the plants on
one side of each plate with roast beef, {mw meat kills,) in morsels
weighing only l-50th of a grain, taking great care none should fall into
the surrounding moss and serve as manure. This is the result, and
its accTU'acy is unquestioned :—The fed plants were indi\Tidually and
collectively larger, heavier, and greener, they thr-ew up more flower
stems which bore each a larger number of flowers, and a greater number
of larger seeds, the proportion in weight of the seeds on the starved as
compared with the fed side being as 100 to 379-7. Dr. il^sters remarked
that there could now be no doubt as to the absorption through leaves, and
that the whole present theory of plant gi-owth, involving largely the
entire system of vegetable physiology, must be reconsidered, probably
entirely changed. There was no attempt to contradict Mr. Darwin's
facts, which are accej^ted by some of the greatest naturalists in the
world, and another great era in change is imminent.—Dr. Dai"nin is so
like M. Eajon's etching of Mr. Ouless' portrait, that I heartfly commend
that grandest of the etchings of this century to your readers.—The loss
of Mr. Andrew Murray, the Entomologist, is much greater than will be
at once seen. His services to the Horticultural Society, and to the entomo-
logical collection at Bethnal Green are incalculable, and as an
acquaintance or friend all who knew him deeply deplore him. He told
me only a month ago that his second volume on Economic Entomology
was in the press ; but who will complete the series I do not know.

—

W. J. S.

On Accuracy in the Use of Scientific Terms.—I have read with
considerable interest the first article in your (may I say ourJ new Journal,
on "Abnormal Ferns." The importance and value of this contribution,
as an incentive to the practical study of vegetable development, has
induced me to offer a few friendly remarks on one point, which the
compositio}} of this article suggests. It is this : Assuming that the
" Midland Naturalist" is intended to have a direct bearing on the progress
of Science, all the articles it contains should be written, not merely in an
attractive style—which should always be aimed at—but with rigid scien-

tific accuracy as to the terms employed by its contributors. Confusion in

terms leads to confusion of thought ; and vice versa. The emplo\-ment
of entomological and other zoological terms—having a very specific

meaning—to describe, or illustra'te, simple botanical processes of growth,
for which there are true botanical terms, equaUy expressive and far more
accurate, appears very hkely to mislead a young enqmring naturahst.
Now, these remarks have been suggested by a few illustrations, used by
the author of the paper referred to, in his otherwise very valuable and
instructive article. In speaking of the fertilisation of ferns, certain

"spiral filaments" are described as ha.\ing " sivanned about the pistilli-

dium in numbers," as though they were a collection of independent
indiriduals, clustering together like a swarm of bees ! Again, in the next
paragraph, these filaments are spoken of as being " tossed into the air,"

and by landing in certain " cups" are said to " fertihze the plant in its

caterpillar stage, and thus enable it to put on its hutterfly life or

fronds." Now the phrase " caterpillar stage," suggests one of the most
definite and peculiar stages of insect development. So peculiarly

animal ; so utterly unlike anything to be found in the vegetable king-
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dom is it, that its use in such a connoctiou as that i-cfeiTed to must
be misleading to any reader not thorouglily acquainted witli the

Buhject. The "caterpillar stage " in an insect's life is that in which the

entire body is almost filled with a capacious stomach ; and the ci'eature

—

endowed with a voracious appetite—eats, and eats with a greedy

persistence, until its skin becomes too tight for the rapidly gi-owing

body, and at length splits, and is cast aside—like a schoolboy's " old

clo "—to be replaced by a more roomy investment ! The caterpillar

stage, moreover, is one in which no reproJurtifc organs appear ; so that,

altogether, the simile is a most mifortunato one as descriptive of the

silent and gentle changes which are everywhere observable in the

vegetable world. Once more, the term " Animalcules," as quoted by
Mr. Lowe from Count Suminski's paper, and apjilied to these "spiral

thread-like bodies " is equally inappropriate. I regret very much having
to make the foregoing criticisms, and beg to assure the Editors, and the

justly well-known author of the paper referred to, that my only object in

doing so is to further the best interests of our new publication by
requesting at the outset, from future contributors, a more careful selec-

tion of terms used in all scientific papez-s.

—

Samuel H, Parkes, King'a

Norton.

A Hybrid Fern.—Mr. Lowe, in his paper upon " Abnormal Ferns,"

says that " very rarely a hybrid species may be produced " by the
crossing of two species ; but the examples he gives relate in each case to

species of the same genus. In Phanerogamous plants hybrids between
closely allied genera are known to exist, and wo might expect that this

would also be the case with Ferns. I have lately met with an instance

in which this hybridisation seems to have taken place. About two
years ago, my brother, Mr. T. B. Grove, of Eastbourne, sowed a
mixture of spores of Blechnum corcovadense, and Lomaria. gihha. Both
of the plants from which the spores were taken were well grown, with
stems about three feet high. Two fronds made their appearance from
this sowing in advance of the rest, and were carefully transplanted.
The other seedlings were normal, but these two, after throwing up at

first fronds very similar to those of. L. pihha, gialually changed their
character. The pinnae increased in breadth, the fronds became longer
and more erect, and they have now produced fei'tilo fronds intennodiato
between those of the two supposed parents. The diiJerences may bo
thus enumerated : I am of course describing average plants. L. gihha
has a spreadiiiy crown of 7unnerous barren fronds, the pinna; of which
are under half an inch broad, with a few small hhint teeth. The fertile

fronds, springing from the centre, are very much coiitntcted, of a light

green coloiir at first, covered on the under side almost completely by the
sori. jB. corcovadense has a much srnaller number of barren fronds, which
are nearly erect, and considerably longer, and have the pinnte more than
three-quarters of an inch broad, with a xpinulose-HOvvaio, or almost
dentate edge. The fertile fronds are fewer and longer still, of a pinkish
colour at first, quite unconlracted, the pinna; being as broad as those of a
barren frond, and the sori only occupying the central line. The supposed
hybrid has a few extei-nal fi-onds small and spreading, with narrow
pinna?, very like those of L. gihha, but the succeeding fronds become
longer and more erect, with pinna; over lialf an inch broad, and a serra-
tion which is intermediate between hhint and spinulose. The fertile

fronds are more numerous than in ]>. cnrenradense, not so long, and j-atlier

cnntract'ul, the piniKi; l;cing wcarcely over half the breadth of those of the
barren fronds, and tlie sori occupying about half of the under surface.
The colour of tlie yf)ung fronds also is intermediate between the pink of
Blechnum and the lively green of Lomaria. I have bt'foro me throe fronds
of about tlie same age, from plants grown under similar circumstances.
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The fronfl of L. gihha is eleven inches long, and four broad ; of the
hybrid thirteen inches long, and five broad ; and of B. corcovademe
twenty-six inches long and seven broad. The spores of the hybrid are
smaller and more irregular in shape than those of B. corcovadeiise : some
of them have been sown, and are now in the prothallus stage. A well
known fern-grower, who has seen the plants, said that he obtained a very
similar hybrid, about six years ago, between L. gihha and B. hrasUiense,
(a species allied to, if not identical with, B. corcovadensc,) which he exhi-
bited at a meeting of the Royal Horticultural Society under the name of
L. hyhrida. He has since lost it. The correctness of his explanation
was, of course, disputed at the time, but this independent production of
what is nearly the same species seems to couhrm it very strongly.

—

W. B. Grove, B.A.

@Ic;iiiini(is.

The British Association.—It is expected that the meeting for 1879
will be held at Sheffield.

A Course op Instruction in Zootomy by Professor Huxley, assisted
by Mr. T. J. Parker, is announced as in preparation, and will be published
in parts, by Messrs. Macmillan and Co.

The Great Meteor of Nov. 23rd.—Capt. G. L. Tupman has been
investigating the path of this remarkable object. In Hymoiis' Meteoro-
logical Magazine for January, he wiites :—" I have made out its path
very satisfactorily from a gi'eat many fairly accordant observations. It

began as an ordinary shooting star, ninety (nautical) miles high, five

miles north of Derby, became wonderfully brilhant fifty miles over
Liverpool, and biu'st at the height of twenty-six miles, fifteen miles
N.N.W. of Great Orme's Head. From no less than twenty-five estima-
tions of its duration, the velocity was between eighteen and nineteen
miles per second."

The "Times" and Meteorology.—The energy of the Thnes in

pubhshing daily a map showing the principal elements of the weather at

six P.M. on the preceding evening was specially noticed in the evidence
given before the Royal Commission on Meteorological Observations,
whose report (Blue Book, 1877, price 2s. 4d.) should be studied by all who
are interested in the progress of meteorology. The publication now
before us (The 'Times' Register of Events in 1877) is another step in the
same direction. One page is given to each day. In a narrow column on
the right-hand side we have the leading British and Foreign events
printed in bold capitals. On the left-hand is a map showing the condition
of the weather over these islands at eight a.m., together with the
"Remarks" of the Meteorological Office thereon. At the end of each
week the curves of the self-registex-ing instrtmaents at Kew Observatory
are given. Useftd and full summaries of the Parliamentary Session and
the year generally are given at the end of the volume. We would suggest

that another year the publication should be deferred (if necessary) for

another week or so, that the averages and totals for the year (barometric

pressure, temperature, rainfall, &c.) might be added.

Ilpord Fossils.—The very fine collection formed by the late Dr.

Richard Payne Cotton, F.G.S., has, we learn from Nature, been
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Reports d Societies.

BIRIMIXGHA^ NATUEAL HISTORY AKD MICROSCOPICAL
SOCIETY.—General Meeting, December 18th, 1877.—Mr. J. F.
Goods read a paper on the " Planet Mars," in wliich he especially
alluded to the recent " opposition," as having been of more than ordinary
interest from the close proximity of the planet to the earth ; the varj-ing
distances from which he explained being occasioned by the ellij)ticity of
its orbit. The various featui-es of Mars, as seen through the telescope,
were discussed, and a description given of its continents and seas ; its

snowy poles analagous to those of the earth, its jieriod of rotation on
its axis, duration of seasons, and other interesting phenomena, were
severally alluded to. Mr. Goode mentioned that the discover}' of two
sateUites by Professor HaU, of the Washington Observatory, had rendered
the recent "opposition" particularly interesting. These sateUites, he
stated, are very small, and are \-isible only by means of the most powerful
instruments, under very favourable circumstances.

CHELTENHAM NATURAL SCIEXCE SOCIETY.—On 15th
December, 1877, a pnbhc meeting was held, at which it was resolved to
form a Natiiral Science Society in Cheltenham. A committee was
appointed, and a secretary ^jro fem. Rules, d'c, have since been franaed.

Januarj' 18.—First general meeting, at which it was resolved that the
society be called " The Cheltenham Natural Science Society," that Dr.
T. Wright, M.D., F.G.S., be president, and Colonel H. Basevi honorary
secretary. The report of the committee was unanimously adopted, and
the rules as added to and altered passed. The ordinairy meetings will be
held on the 3rd Thursday in each month, April to October inclusive.

NORTHAMPTON NATURALISTS' SOdETY.^Ianuary 7th, a
paper "On Beetles" was read by Mr. E. B. Pressland.—January loth,

a paper on " Photography " was read by Mr. H. Manfield.

NOTTINGHAM NATURALISTS' SOCIETY. — January 2nd,
Annual General Meeting, when Mr. A. H. Simpson was elected president

;

Messi's. H. Blandy and J. Morlej', vice-presidents ; Mr. C. Wheatley,
treasurer; Mr. C. T. Musson, hon. secretary ; Messrs. W. Foster, W.
Morley, E. Wix, R. T. Higham, T. Bull, and J. S. Radford, the com-
mittee ; and Mr. L. Lee, assistant secretary- and hbrarian.—January 9th
was spent as a microscopical evening.—January 16th, the President
delivered the Annual Address.

STROUD NATURAL HISTORY AND PHILOSOPHICAL
SOCIETY,—January 8th, Mr. J. T. Fisher dehvered a lecture on " The
Spectroscope in relation to Stellar and Solar Physics," illustrating some
of his remarks by a nimaber of photographs.—Januaxj' 24th was an extra

meeting, at which Mr. C. PlajTie read a paper on " Water as a Motive
Power."

TA]MWORTH NATURAL HISTORY, GEOLOGICAL, AND
ANTIQUARIAN SOCIETY.—On January 7th, Mr. Samuel Spruce,

F.G.S., read a paper entitled, " Geological Notes on the Trip to Clent

Hills," which he illustrated by plans and diagrams, showing the vEirious

strata between Birmingham and Hales Owen. Mr. Spruce showed that the

Clent Hills are composed of new red sandstone, and not trap, as erroneously

supposed bv Hugh Miller and others. He also compared the trap of the

Rowley Hills with that of DosthiU. The formation of the Clent Hills



56 REPORTS, ETC.

Mr. Spruce believes to be duo to denudation, while the Rowley Hill and
Dosthill are of volcanic agency. This latter view, he contends, is boruo

out by the fact of the coal measure at Dosthill lying so near the surface,

having been lifted up during an eruption by the "lava, which forms the

Trap Hill.—On January 2l8t Mr. Thomas Cooke read a paper on " The
Feudal Times," in which he traced the history of feudal tenure, customs,

<fec., from the Saxon to the Tudor period.

WEST LONDON ENTOMOLOGICAL SOCIETY.—At a meet-
ing held on January 4th, Mr. Silcock exhibited some pupce of

A. grossularicita, which is a very rare occurrence, as this species usually

passes the winter in the larvae state. Underneath the currant trees on
which the pupae were taken he found many hybernating larva). It was
resolved that this society should take part in the forthcoming " Great
National Entomological Exhibition," to be held at the Royal Aquarium,
Westminster, during the present month.—E. H. Maycock.

|)iats ta our Contritufori

Write plainly.

Write ou one side of the paper only.

Write all names legibly iu printed characters, and spell them correctly.

Forward communicatious as early as possible, so that proofs may bo sent for

revision.

Original observations should be vouched for by the writer's signature or

initials, and address.

Communications should be as brief as possible consistent with clearness.

Exchange.—I have for exchange Vols. XI., XII., XHI., XIV. of Monthly
Microscopical Journal, and five Parts of Vols. I. and II. ; The Geological
Record for 1875 ; Reports of the Smithsonian Institute, 1873 to 187(5

;

Commonplace Book of John Milton (Camden Society, 187(>) ; Presidential
Addresses to the Geological Society, Forbes 1854, Portlock 1858, Ramsay 18(53,

Smyth 18G7, with Proceediugs of Royal Society 186fi
; Geolopical Survey of

United States, Annual Reports 18(57 to 18C9 ; and Survey of Wyoming;, by
Hayden.

—

Wanted.—Geological Magazine; Science Gossip ; Vols. I. to XIV. of
Geoloftical Society's Journal ; Transactions of Local Sopi(>ties ; or any good
Scientific Books.—Apply to Flint-llake, Herald Ojjicc, Birmingham.

^nsfocrs ta Corrfspnbcnts,—-^-—
Our Walsall correspondent's lines are not suitable for our pages.

We have to express our thanks for many appreciative and encouraging letters,
some of them containing useful hints, which have been or will be acted upon.

We shall be glad to receive communications from the members of Natural
History Societies in any part of the kingdom.

Wo cannot undertake the return of rejected papers, unless accompanied by
a stamped addressed cover.
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PARASITES OF :\IAN

BY T. SPENCER COBBOLD, M.D., F.R.S.

I feel sure I need not apologise for bringing under the notice of

workers in Science a list of tlie human Entozoa and Ectozoa. No
complete and trustworthy record, brought down to the present time, exists.

In view of rendering my list less bald than a mere catalogue of species

would inevitably prove, I shall append a few particulars relating to the

synonymy of each parasite, its larval condition, and the organ or tissue

of the host it usually occupies. Omitting the Protozoa, I confine

my attention to the following six parasitic groups :—1. Trematoda ; Flukes.

2. Cestoda ; Tapeworms. 3. Nematoda ; Roundworms and Threadworms.

4. Acanthocephala ; Thorn-headed worms. 5. Insecta ; including aU such

dipterous, aphanipterous, and hemipterous insects as are either wholly

or partially parasitic. 6. Arachnida; including all those trachearian

forms, such as the mites and their allies, which are often vulgarly and

erroneously termed scab, or itch-insects. Such is the bill of fare that I

have now to offer, and, should it be found presentable and useful, it is

proposed to follow it iip at some future time by the pubUcation of similar

lists relating to the parasites of the horse and other domesticated

animals.

As I cannot have the pleasure of reading these papers personally

to the Section, and as I am desirous of making them as generally

interesting to the members as the subject will permit, I have requested

my friend, Mr. W. R. Hughes, to communicate the papers, and to exliibit

some specimens t on my behalf. The slides and preparations from

my cabinet will be chiefly illustrative of the more remarkable forms

of Entozoa enumerated in the lists.

Teematoda.

l.—Fasciola hepatica, Linnaeus.
-r. -i i r,,

Sj-nonymy.

—

Distoina /tejjaftcwm, Retzius and Ramdohr; Planaria,

CtOGZS

Larval state.—An armed Ceroaria ; not yet distinguished. Free

ciliated embrvo conical.

Intermediate Host.—Not known. Probably a fresh water snail.

Remarks.—The common liver fluke of Ruminants has been found

at least fifteen times in the human body.

Literatm-e.—All standard works on Helminthology (Leuckart,

Davaine, Kiichenmeister, Dujardin, Cobbold.)

2.

—

Distomalanceolaium, Mehlis.
-rx •

-i-

Syn.—D. hepaticum, Zeder and Rudolphi ; Dicrocceliiim, Dujardm

and Weinland ; Fasciola, Bloch; Planaria, Goeze.

Larvaj.—Cercaria, form unknown. Free ciliated embryo globular.

Int. Host.—Not known. Probably a fresh water snail.

* Read before the Microscopical Section of the Birmingham Natural History

and Microscopical Society, February 19th, 1878.

+ The specimens exhibited were, the common fluke, (F. hepatica ) the la^ncet-

shapedflukeStoic^olnt^^mJ the large human fluke, (B. erassum,) the Chmese

orMcConneli's fluke, (D.sinense,) the conjoined fluke ru. conjunM,} the minute

Egyptian fluke, CD. heteropTiyes,) and Bilharz's fluke (B. hceinatobia.)
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Remarks.—Has thrice been found in man. Infests the liver.

Lit.—All standard woi'ka, especially that of Leuckart.

3.

—

D(stoma erassum, Busk.
Syn.

—

D. Buskii, Lankester ; DicrocceUum, Weinland.
Larvaj.—Unknown.
Int. Host.—Not known. Probably a species of oyster.

Remarks.—Infests the duodenum. Found at least thi-ice in man.
Lit.—Cobbold; Synops. of the Distomidai in Linn. Proceed., 1860;

Idem. ; Obs. on the large fluke, with notes of two cases in which
a missionary and his wife were the victims ; Linn. Soc. Proc,
Vol. XII. (zool. div. ;) and in The Veterinarian, 1876.

4^—Diitoma sinense, Cobbold.
Syn.—I), spatulatum, Leuckart.
Larvaj.—Unknown.
Int. Host.—Probably a fresh water mollusk.
Remarks.—Infests the Uver of Chinese. Discovered by Professor

McConnell.
Lit.—McConnell; Lancet for August, 1875; Macgrcgor; Glasgoio

Medical Journal for January, 1877.

0.

—

Distoma conjunctum, Cobbold.
SjTi.—None.
Larvse.—Unknown

.

Int. Host.—Probably a small mollusk.
Remarks.—Infests the liver. Originally found by me in an
American fox (1858,) and subsequently by Lewis in pariah dogs
(1872,) and afterwards by McConnell in man (1875.)

Lit.—Cobbold; Synopsis fZ.c.j 1859 ; Lewis; Govt. Rep., Calcutta,

1872; McConnell ; Lancet, Feb., 1876.

6.

—

Distoma heteroplujes, Siebold.

Syn.

—

Fasciola, Moquin-Tandon ; Dicroccelium, Weinland.
Larvae.—Unknown.
Int. Host.—Unknown.
Remarks.—Infests the intestine. Only once found. Discovered
by Bilharz, at Cairo, 1851.

Lit.—All standard works, more particularly that of Leuckart.

7.

—

Distoma ophthahnohiitm, Diesing.

Syn.

—

D. oculi hunuini, Gescheidt ; D. lentis. Von Ammon

;

Dicroccelium, Weinland; Munostoma, Noi'dmann ; Festucaria,

Moquiu-Tandon.
Remarks.—Several times found in the eye, but as all the specimens
were sexually immature, the species, as such, is of doubtful
authenticity.

Lit.—All standard works.

8.

—

Tctrastoma renale, Delle-Chiaje.
Syn.—None.
Remarks.—Supposed to infest the kidney. Discovered by

Lucarclli in 1826.

Lit.—DeUe-Chiaje, Elmintografia Umana, 1833.

9.

—

Hexathyridivm pincjuicola, Treutlcr.

Syn.

—

Ilrxastonui, Cuvier; Limjuatula, Lamarck; r«/j/«fo?n/j, Zeder.

Remarks.—Only once detected. It was lodged in a small tumour
of the size of a nut.

Lit.—Treubler ; Obs. path. anat. ad helm. corj). humani, 1793.
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10.

—

nexathyridium venarum, Treutler.

Syn.—To the genera given above, add Hexacotyle, Blainville.

Kemarks.—Said to have been found on four occasions ; by Treutler
once, by DeUe-Cbiaje twice, and once by Follina. Infests the
blood.

Lit.—As above ; and in general treatises.

11.

—

Amphistoma hoviinis, Lewis and McConnell.
SjTi.—None.
Larvse.—Unknown.
Eemarks.—Infests the intestine. Twice found ; in the first

instance by Dr. O'Brien, of Gowatty, and Dr. Curran together.
Lit.—Lewis and McConnell ; in Proceed, of the Asiatic Soc. of

Bengal, 1876.

12.

—

Bilharzia hamatobia, Cobbold.
Syn.

—

Distoma hamntohium. Bilharz ; Gyyi^cophorus, Diesing

;

Thecosonui, Moquin-Tandon ; Srhi>:tosoma, Weinland.
Larvae.—Cercaria unknown. Free cihated embryo cone-shaped.
Remarks.—Infests the veins, especially the portal system of

blood vessels. Frequent in Africa.

Lit.—In standard works ; the details being chiefly from Bilharz,
Griesinger, Harley, and Cobbold. See also Sonsino ; Sugli
ematozoi come contributo alia Fauna entoz. egiziana ; Cairo,

1877 ; and in Arch. Gen. de Med., for June, 1876.

fTO BE CONTINUED.]

ON THE STUDY OF THE MOSSES.

BY JAMES E. BAGNAliL.

Meek creatures 1 the first mercy of the earth, visiting with hushed softness

its dintless rocks ; creatui-es full of pity, covering vfith strange and tender
honour the scarred disgrace of ruin—laying quiet finger on the trembling
stones, to teach them rest. No words, that I know of, will say what these
mosses are. None are deUcate enough, none perfect enough, none rich enough.
How is one to tell of the rounded bosses of fuiTed and beaming green,—tha
starred divisions of rubied bloom, fine-filmed, as if the rock spirits could
spin porphyry as we do glass,—the traceries of intricate silver, and fringes of

amber, lustrous, arborescent, burnished through every fibre into fitful bright-

ness and glossy traverses of silken change, yet all subdued and pensive,

and framed for simplest sweetest ofBces of grace ? They whl not be
gathered, hke the flowers, for chaplet or love-token ; but of these the wild
bird will make its nest, and the wearied child his pillow.

And, as the earth's first mercy, so they are its last gift to us : when all other
service is vain, from plant and tree, the soft mosses and gray hchen take

up then* watch by the head-stone. The woods, the blossoms, the gift-

bearing grasses, have done their parts for a time ; but these do service for

ever. Trees for the builder's yard, flowers for the bride's chamber, corn
for the granary, moss for the grave.

Raskin's " Modern Painters."— Vol. V., pp. 102-3.

A walk through green fields, country lanes, or woods, is rendered

more enjoyable, and I beheve more conducive to healthy exercise, if we
have some special study to call us there, than such a walk would be if

indulged in for the mere sake of what is termed a constitutional. For

it is well to have something that will for a time enable us to forget th'J
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every day cares of a busy life, and nothing is so likely to do this as some
pursuit that not only engrosses the attention but also gladdens the eye,

that calls forth healthy thought, educates the observing faculties, and
stimulates us to take a certain amount of invigorating exercise. To any

person -u-itli ordinary enthusiasm, interest, and Industry, the study of the

mosses will yield all this and more.

Too frequently these plants are neglected by even professed botanists.

The investigation of them is considered to be too difficult, or too tedious,

and often too expensive. That there are difficulties connected with the

study all must admit, but none that a little patience and industry will

not surmount ; the tedium of the study would evaporate after the first

few hours' examination of these beautiful organisms, and the expense

after the first outlaj' need not be more than a little extra wear and tear

of one's shoe leather.

To say that the study of these plants is interesting would be trite,

for everything in beautiful natui'e is interesting, but the "dim world of

weeping mosses" is wondi'ously intei'esting ; so varied in structure, in form,

in mode of growth, in colour, covering the bosom of their mother earth

with a green, velvety mantle when the cold winds of autumn and
winter have robbed the trees of their beautiful foliage, and the nipping

frosts have chilled into death their lovely sisters, the flowering plants,

clothing with beauty the wayside bank, clinging with a tender embrace
to their high-born kinsman the forest tree, bedecking with a thousand
fairy urns the old ruined wall, covering with beautifully mingled masses
of feathery Hijpnum, tufted Bryitm, or hoary Tortula, of every shade of

green, the rotting thatch of the ruined cottage, fiUing the treacherous

bog with pale green Sjjhagmivt, or beautiful tussocks of noble look-

ing Polytrichum, flourishing amid the unpleasant odours of the poison

breathing mai'sh, and climbing slowly, but surely, from the lowest valley

to the snow line of the great mountain

!

And were we to follow them in their daring scramble, and note them
well, we should see that the mosses are not only countless in numbers, but

multitudinous in varieties and spebies ; the moss flora of om* own islands

alone nximbering about 140 genera and nearly 600 species, besides

varieties without end. A superficial observer would probably be
astonished if he were to have pointed out to him the vai'ied species to be
found upon a few square feet of a bank " with bright green mosses clad,''

because to him a moss is a moss and nothing more ; and yet in such a

limited area twenty or moi-e species may often be found ; and many a

district that at first sight seems able to yield biit a poor moss flora may
by a little diligence be proved to be quite prolific. A limited district of

some .3,-500 acres has yielded the writer nearly 130 species of these jilants,

all of them beautiful and some of them very rare.

Then it must be remembei'ed that mosses are easily pi-eserved,

usually retain their special characters even when dried, may be pi-epared

for the herbarium, and packed in comparatively small compass, and may
be examined at any time ; for, however shrivelled they may have become
by long keeping, a few minutes' soaking in tepid water will restore them
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to most of their former beauty, their lovely leaves again expand, the minute
cells of which they are built are again fiUed with fluids, and with the aid

of the microscope all theu- details may be made out as readily as though
they had been gathered but an hour ago, so that for real and minute study
this may truly be called a fireside one.

For the sake of those who would wish to commence the study, but
lack the knowledge how to begin, when and where to seek their

plants, and how to distinguish them when found, these hints have been
written, and I shall endeavour, as clearly as I can, to supply a few
elementary lessons in moss collecting, drc.

Before beginning to collect certain aids are required : these are few
and simple. First, a bag or satchel of some kind for stowing away speci-

mens as they are gathered. One of the canvas bags with a strap to sling

over the shoulder, such as are now offered from a shilling upwards, will

be seirviceable and sufficient. Sonae pieces of good strong newspaper six

to nine inches square will be required to wrap up each specimen
separately as gathered. These papers should be numbered pre\-ious to

starting out, using ink rather than pencil, for the mosses will often be
wet and pencil marks are then easily obliterated. In order to keep the
tufts of moss clean and distinct too many should not be put into one
paper. When the paper is filled and folded the number of the package
should be entered in the collectors note book, with remarks as to habitat,

locality, and date. Such, for instance, as this :
—" No. 1. Marly bank,

Tythall Lane, near Solihull. Formation, Keuper Marl. Feb. 9th, 1878,

'

and such other particulars as it may be well to remember.

And here I may observe that at first it would be ad^-isable to collect

those mosses only which have their fruit fully matured, and then, when
these have been carefully examined and their distinguishing characters

mastered, barren specimens may be collected ; for many of our rarest

British mosses are more frequently found barren than fruiting, and they

must not, of coui-se, be neglected. As soon as home is reached each of the

packages should be opened, and if time serves roughly examined. If not,

they should be placed LQ the opened papers on the floor of a room where they

will be undisturbed, and allowed to get thoroughly dry. It will be

advisable at the same time to place a sUp of paper with each package

containing a copy of the notes from note book. "^Tien the specimens are

dry they may be again wrapped up and put by for an indefinite time for

future examination. If the mosses are allowed to dry in the un-

opened papers just as they are gathered they will be nearly certain to

become mildewed, and will be very unsightly and useless, and thus the

trouble of collecting will have been taken in vain.

All these details may seem to make the preliminary work very

tedious to the beginner, but he will soon get over any trksomeness he
may at first feel, and he will be rewarded by his specimens being saved

in good condition.

A pocket lens will be required for the examination of the plants in

the field, one having a power of about ten diameters, i.e., about one inch

focal length, will be found serviceable, and if with two powers, i.e., one
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inch aud half-iuch, still more bo. These lenses, fitted in horn cases, may
be obtained fi'om any of our local opticians at from Is. upwards, the

price varjdng according to the finish of the article. If the School Micro-

scope mentioned below is obtained, one or more of the lenses supplied

with it may be made to do service in the field ; but, if so used, should

always be carried in a sraall chamois leather bag to protect from
scratches.

It is advisable to acquire the habit of constantly using a lens, making
out by its aid aU the details possible, such as the position of the leaves

on the stem, general characters, &c., noticing whether they are straight,

curved, falcate, and so on, and their direction when dry. This latter

character is often a ready guide to neaiiy allied species. For instance, two
mosses common on wall tops, Bryum capillare and B. ccespitichnn, differ

materially in appearance when dry, the former having the leaves remark-

ably twisted, the latter having them straight and imbricated. Many
other like cases might be cited.

A good text book will, of course, be indispensable. There are several

to select fi-om, published at various prices. For instance, Stark's

" British Mosses," having twenty coloured plates, is offered for 5s. ; but

this is not to my thinking a satisfactory book, the descriptions being too

vague to be useful ; stiU, many of the more frequent mosses may be made
out from it. Berkeley's " Handbook of British Mosses," with twenty-four

coloured plates, costs 21s. new, but may frequently be obtained second-hand

for about 14s. The great fault of this jvork is that the nomenclature is not

in all cases that most generally adopted, aud the author gives no synonyms.

This, I think, is a serious fault, as it leaves one in uncertainty as to the

name adopted by other authors. Of cheap books the one I prefer is

C. P. Hobkirk's " Sj-nopsis of the British Mosses," which costs 7s. 6d. The
only fault is the absence of plates. It is so handy in size that it

may be carried in the pocket without inconvenience, contains excellent

descriptions of all our British mosses, and the classification adopted in it

is excellent. But the best text book is Wilson's " Bi^ologia Britaunica."

It contains excellent illustrations of all the mosses described in the

volume, giving figures of many of the minute details. The dcsci-iptions

are admirable, being those of one of the best bi-yologists our country has

produced. Any student who makes good use of this work will find that

most of the difficulties surrounding this study will be rapidly overcome.

This is a somewhat expensive book, costing 128. with the plates uncoloured,

or 84s. with the plates coloured. The uncoloured edition is to my thinking

quite as useful as the more expensive one. I should certainly advise the

student to get this volume as his text book.

Of course a microscope will bo almost, if not quite, indispensable.

Those instruments, as everyone knows, are very varied in price, a first-

class microscope being an expensive luxury, though there are in the

market excellent instruments at most moderate prices. But a great

amount of good work may be done with a cheap microscope—in fact, a

groat deal of the best work that has been done for sciouce has been done

with comparatively inexpensive instruments.
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The most useful cheap instrument I know is Field's School Micro-

scope, a very compact httle instrument having three simj)Io lenses which,

separate or combined, give a magnifying power of from five to forty

diameters. This, with the simple lenses, live box, needle, and other

appliances, costs lOs. 6d. ; a compound body may be added for 2s. 6d. extra.

This will give powers of from twenty to eighty diameters. It is well to have

this compound body at first, as the cabinet is then made of sufficient size

to hold the compound body and all the other apparatus. For an

additional 28. 6d. a WoUaston doublet may be added ; and, as this lens is

a combination of plano-convex lenses placed in such a manner and of

such a focus as to reduce chromatic and spherical aberrations,

for 15s. 6d. it is possible to possess a microscope nearly achromatic,

giving a power of 120 diameters, which is sufficient for almost all the

work which the young botanist wiU have to do. All my own earliest work
in mosses was done with this instrument, and I believe I learned more
by its aid than I have ever done with the more expensive instruments I

have since used. As a simple microscope it will always be useful for

dissecting and mounting purposes, and I can say with confidence that the

student who has acquired all the knowledge of structure that this cheap

little instrument will place within his reach will have gained such an

insight into the moss world as ^ill enable him to determine with a little

patience the most difficult of mosses.

CASTLETON : ITS EXTINCT FAUNA AND PHYSICAL
SUEEOUNDINGS.

BY THE EEV. W. H. PAINTER.

It was upon one of the few fine mornings at the end of August

that I stood upon the edge of the high land overlooking the Vale of Hope,

and looked down upon Castleton. Before me, in the far-off distance,

were the hills in the direction of Sheffield that appeared to form the

eastward termination of the vale, while on my left appeared the sharp

peak of Win HiU, the more rounded summit of Lose Hill, and, very

close to me, the precipitous side of Mam Tor, of which more anon.

Then on my right were seen the road gradually winding up the hill-side

to TidesweU, the grey ruins of the ancient stronghold of the Peverils,

and the bleak moors which characterise that part of Derbyshire.

The exact spot where I stood to view the Vale of Hope was a remarkable

one. It was just on the edge of the great plateau of mountain limestone.

Behind me stretched that formation, before me lay the Yoredale Rocks

overlying the same. These rocks, which take their name from the valley

of the Yore, or Ure, in Yorkshire, where they are most fully developed,

are beautifully exposed in the steex? escarpment of Mam Tor, or the

Shivering Mountain. Here they will be seen to consist of alternate

layers of sandstone and shale—the latter being impregnated with oxide
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of iron. In some of the nodules of impm-e limestone I found, in examin-
ing them upon the occasion of a former visit, cavities lilled with dried

bitumen, and sevei'al specimens of a species of Modiola and Goniatites

reticulata.

Upon the opposite site of the road, the western, is the famous
Windy Knoll Quarry—the scene of the labours of several farmers,

of some students of Owens College, Manchester, and last, but not

least, of Mr. Eooke Pennington. This quarry is remarkably situated.

It is near to the most northern point of the mountain limestone of

Dex'byshire, and in the direct line of route from the Cheshire plains to

the Vale of Hope. To quote the words of Mr. Pennington in the
" Quarterly Journal of the Geological Society for May, 1875," " the Yore-

dale beds dip northwards : a fault runs close to the spot. The hno of

division between the mountain hmestone and the overlying rocks runs,

roughly speaking, to S.E. and S.W. of this quarry." But that which has
served to render this quarry famous has been the discovery of a fissure

fiUed with the remains of extinct animals. Certainly, it has been a
remarkable place. I say it 7irts been, for when I visited it, last August,
all trace of it, with the exception of a few splinters of bones, two speci-

mens of the tarsus, and one of the humerus of the Reindeer, had dis-

appeared ; the rock having been blown down, and the bones taken away.

It would appear as if this fissure lay in the track of animals making
their way from the Cheshire valleys and plains to the Vale of Hope, and
that connected with it was a swampy pool, to which they went to drink

;

that the weak ones stuck fast in the mud, from which they were unable

to extricate themselves ; that whilst in this predicament they fell an
easy prey to bears and wolves, whose bones, in their turn, became
mingled with those of their victims. The bones found in this fissure

were of all parts of the animals :—The bison (Bison prisciis,) the reindeer

(Cervus tarandus,) the grisly bear ( Ursits ferox,) the wolf (Canis lupus,) the

fox (C. imlpcs,) the hare (Lepus timidus,) the rabbit (L. cuniculus,) and
the water-vole (Arvicola amphibia.) Before passing on we must notice the

remarkable bed of elastic bitumen which is found here, overlying a mass
of mountain limestone, on the south side of the quarry. Besides this

a great mass of limestone on the north side of the quarry has become so

saturated with the bitumen that when placed in a fire it burns with a
clear, bright flame. In this last-mentioned limestone I found an internal

cast of Eitomjihalus Dionysii, two species of Productus, two of Athijris, one
of Spirifera, and a beautiful specimen of Conocardium niinax.

Leaving this interesting quarry we proceed to the Blue John Mine in

Traycliff. This mine is thegi-and depository of the amethystine or topaziuo
fluor spar, locally called " Blue John," to distinguish it from " Black Jack,"
or zinc ore. This substance is composed of lime and fluoric acid, the
most penetrative and corrosive of any acid known ; the blue colouring

matter being oxide of manganese. Descending by a flight of stops, a
narrow confined passage is reached, that winds between the rocks. From
the roof of this passage stalactites are pendant, whilst in the sides

ci'ystals of carbonate of lime ghsteu. After descending for a short time,
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the variegated cavern is reached—a large chamber, said to be upwards of

100 feet in height. But this is not the only large chamber that has been

discovered through the labours of the miners. Some distance from this

cavern is the one called " Lord ilulgrave's Dining Eoom"—a large cavity

about 150 feet in height, and 60 feet in diameter. But the most beautiful

of all the chambers is that called the " Crystallised Cavern," a large

dome-shaped cavity, the height of which is estimated at 100 feet, and
whose sides are adorned with numerous stalactites, that spaxkle like stars

when it is lighted up.

Another of the Peak mines is the Speedwell Mine, the gallery

of which was originally excavated by a company of proprietors in

search of lead ore. Access to the interior of this mine is obtained by

descending about 104 steps, then by proceeding in a boat along a

level or tunnel, the result of the miners' operations, to the Grand
Cavern, a vast vaulted chamber, fashioned by natural forces in the heart

of the mountain, the height of which has never been ascertained, but is

supposed to exceed 500 feet, since rockets capable of ascending 450 feet

have been sent up and have exploded and thrown out their coruscations

as fully as if they had ascended beneath the vault of heaven. On one

side of this chamber is an abyss which has never been fathomed. On
the day that I visited it a vast body of water was poui'ing into it from

some of the old workings, which precipitated itself into the chasm with

the noise of thunder. This was owing to the rain having fallen almost

incessantly for some days, as in the usual course of things visitors are

able to throw stones down and hear them bound from side to side for

some minutes.

The greatest of all the Peak caverns is the " Peak Cavern," or

" Devil's Hole," the approach to which is through a ravine by the

side of the stream which issues from the cavern. At the termina-

tion of this ravine there is a magnificent natural arch in the solid

rock, 120 feet wide, and 42 feet high. The mode of progress in this

cavern was formerly by a boat for short distances, but latterly, for the

convenience of visitors, passages have been made by blasting the rock.

After proceeding for some distance a large chamber, called the " Grand

Saloon," is reached, about 220 feet square, and in some places 120 feet in

height. Leaving this apartment by means of a steep and rugged path-

way, the " Chancel " is reached, and then descending by another path the

visitor arrives at the " Devil's Cellar." The other large chambers in this

cavern are " Gloucester Hall " and " Great Tom of Lincoln," the latter

being so designated from its having a regular concavity in the roof

resembling the form of a beU.

On the eastern side of the Castle Hill runs Cave Dale, a rocky

glen, in which the mountain limestone is well exposed. The

approach to this narrow defile has rather a forbidding aspect, the

entrance being by a cleft in the hill-side not more than five feet

wide. Passing this the dell widens out and gradually ascends for about

a mile. As the visitor ascends towards the siunmit he passes on his way
a singular column of toadstone, not unlike in appearance to the basaltic
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columns of the Giant's Causeway, and obtains lovely views of the old

keep of the Castle and of the hills separating Edale from Hope Dale.

In this dale the geologist wiU meet with a rich variety of fossils.

Cardiomorplia ohlomja, lihymhunclla imgnus and lyJeuwdou, Terehratula

haatata, Spirifera glabra, Conocardium minax, and species of Nautilus may
be found.

Cave-hunting in this dale has been carried on successfully by
Mr. Rooke Pennington. He discovered some time since underneath

the keep of Peveril Castle a small cave, which has furnished a few

articles, showing that it had been occupied by man at various periods

from the (so-called) Neolithic age down to a comparatively recent

period. Amongst the relics obtained were a shilling of Queen Elizabeth's

reign
;

pieces of old-fashioned pots of a later reign, mingled with bits of

"rude pre-historic pottery;" bones of the Celtic Short Horn (Bos

longifrons,) goat (Capra hircus,) and hog. Of animals not connected with

man there were many teeth and bones of the fox (Canis vuljies,) badger

(Meles taxus,) and a skull of the water-rat (Aj'vicola amphibia.) Of imple-

ments, <l'c., there was a tooled piece of stag-horn, an iron spike, two

flints, a piece of jet, part of a bone comb, and a magnificent bronze celt.

There was thus a distinct proof of this cave having been used, first, at some

remote period as a place of sepulchre, by the presence of human teeth and a

fibula ; and, secondly, at a more recent period by the indications above-

mentioned, as well as by the discovery of an antler of a red deer, half-

sawn through and then broken off, and the bones of a dog and of a hog.

Another notable place in the neighbourhood of Castloton is the

" Winnats " or Windgates, a narrow defile between lofty limestone cliffs,

through which the high road to Manchester formerly ran. Exceedingly

wild and grand is the appearance presented by this pass ; on each side

Btupeudous piles of mountain limestone rise to a. great height, with their

summits split and rent into a variety of forms, some assuming the shape

of ruined castles ; in some places huge, buttress-like masses protrude

into the road, whilst in others lie shattered fragments of rock which,

having become detached from the hillside above, have been hurled down,

and are seen scattered abroad in wild profusion ; whilst at the lowest

part of the defile a gigantic pile of rock, round which the road winds,

appears to close in the ravine.

Opening out from Hope Dale are numerous other dales of great

loveliness, as Edale, &c. The origin of those may be traced to

denudation, the action of water having, in the course of ages, swept

away the Yoredale shale where it occurred, leaving the harder rocks

which form the hills in situ. To this cause the origin of most of the

undulating scenery of Derbyshire must be attributed, streams that

descended from the heights having first undermined the softer strata and
then carried them away. Good examples of the action may bo seen on

the lower flanks of Kinder Scout, and notably at Mam Tor ; and whore only

the lower limestone beds occur it is not to be doubted that water has boon

the chief agent in excavating the dales—first by cutting out subterranean

chanucls for itself, us in the case of the before-mentioned caverns, and
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then, the roof of the cavern having fallen in, by gradually widening it, and

so converting a cave into a ravine. Similar instances of this kind of

action I have also met with at the base of Ingleborough, in Yorkshire.

The district of which Castleton is the centi-e is one in which the

student of the marvels of creation will find much to instruct and interest

him. Here he will find a record of some of the changes to which our

globe has been subjected at the hands of Him who by His Almighty fiat

said " Let the waters under the heavens be gathered into one place and

let the dry land appear ;" who has settled the bounds of the different

animals inhabiting the same, and who has fitted it for the welfare and

happiness of man, the last and greatest of His productions.

PEOFESSOE EDWAED FOEBES AND HIS COUNTEY.

BY ROBERT GARNER, F.L.S.

Since any district or hunting-ground which is appropriated to the

study of natui'al history loses much of its productiveness and interest

if it does not embrace a portion of the seaboard, or, at any rate, if there

is no occasional excursion made with the object of studying marine zoology

and botany, the following paper relating to one portion of the Isle of

Man may not be out of place in the " Midland Naturalist," especially as

its coasts, together with those of North Wales, are more easily accessible

to Midlanders than any others, and the island is especially rich in all

marine productions, whether botanical or zoological.

When the writer of this paper saw for the first time the still-regretted

Naturahst whose name occurs at the head of it, he could not fail to be

struck with his intellectual appearance, juvenile look, exj)ressive eyes,

and somewhat truant hair. This was in 1839, as he spoke in his section

at the meeting of the British Association at Birmingham, the year and

place, we think, which gave birth to the Ked Lion Club, consisting of

himself and other congenial spirits. His then auditor, who was also his

senior, little expected that so many years after his death, (which took

place in 1854,) circumstances which may be termed fortuitous would

bring it about that himself, with tastes not very different fi'om those of

poor Forbes, should become acquainted with the family estate, and be

domiciled for a time at the homestead which belonged to him ; also hear

his praise from the worthy old Manxman who accompanied him in his

rambles and dredgings ; to whom, as to all with whom he had intercourse,

he became much endeared. The old man recounted, amongst other

things, with what glee Forbes found a rare Area (tetragona) in the mud
which filled the valves of a Modiola ; his gournumdisc in respect to the

raw mollusks of the scallops, (called tanrogans by the natives ;) his long

and lithe fingers allowing nothing to escape them ; and the interest he

took in a beetle which the narrator brought to him—three-spined, and

which burrowed in the roads—probably a Typhaus or bull-comber,

(Auglice.)
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Edward Forbes was born at Douglas, in 1815, and was conse-

quently but tliirty-uine at his death. His mother was the heiress of

Corvallo and Ballabog, near Ballaugh. He was of a stock not only adven-

turous, but speculative, on the male side. In the wi-ock of the family estates,

which had become involved previous to his succession to them, he only

succeeded in saving a portion—that above alluded to. The old parish

church is close at hand, a mile at least from the \aLlago, but is now a

disused and picturesque edilice ; the surrounding enclosure contains one

of the Eunic memorial stones so general in the island ; but a more inter-

esting stone, at least to the naturalist, may be seen in the othenvise unin-

teresting modern church, a tablet raised in 1858, principally through the

aid, we believe, of Sir R. I. Murchison and other scientific friends, to

the memory of the professor, the inscription ending so

—

His mother was a native of Ballangh,
Here he spent many of his boyish days,
And on the sea-coast of this parish
He commenced his system of dredging.

His bust is also placed in the Court House at Peel.

He went up to London, when a yoimg man, with the determination

to become an artist, but his friends saw reasons to dissuade him from
such a career, and, by so doing, the world may, perhaps, have lost a

clever caricaturist, but probably not a painter. His tastes next led him
to turn to geology and natui-al history ; but at that time natural science

was considered only as an appanage of, or a relaxation in the study of

medicine, and, therefore, he had to go through the curriculum of the

latter profession, which, however, he had little taste for. In producing

his geological and zoological bias it is probable that his residence in

Manx-land, and the natural features of that country, had an influence
;

and to these features we may further advert taking them in connection

with himself. For more, perhaps, than any other man he made the
natural history of his native island his study, though our late friend,

Mr. Gumming, did much.

As regards his geological bias—the southern fom--fifths, at the least,

of the island are composed of metamorphic and Cambrian slates and
other succeeding palaeozoic rocks,and are more or loss mountainous

; the
northern and lesser portion is of a very different formation—boulder
clays and drifts resting on a foundation which is nowhere visible, and of

problematic nature. The surface here is mostly a sandy plain, with an
occasional bog or curragh marked by a cm-ious and luxm-iant vegetation

;

in some places, however, the sand forms many rounded hills, and, besides,

many ancient mounds and other earth or stone works mark the surface.

Thus, on the estate wo have especially alluded to is an antiquity combining
the stone circle with the earthen barrow—a mound of earth with its

periphery supported by large quai-tz stones. The glacial deposits
are found high up amongst the hills, and at a lower level, as
displayed along the sea-cliffs, there are truly wonderful accumulations of
gravel and fragments of rocks, without any stratified arrangement

;

larger boulders, too, are washed out of the clays in the valleys, or by
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other means perched on the hill sides ; and such as are of white quartz
have been used to mark boundary lines, or are often placed round ancient
interments as already instanced. On Maughold Head, at about 300 feet

of elevation, lies a large " en-atic block" of greenstone, strongly marked
with grooved and crossed lines. Above, and filling up the ploughed
surface of the earlier accumulations, are horizontal deposits of sand,

peat, and marine shells, the latter such as now Hve in the sea close at

hand, but deposited higher than its waves can now reach. On this north-

western part of the island, the coast is of a nature to disintegrate, the

wind redistributing the sand into " broughs" or hills, imperfectly kept
together by the growth of lyme-grass and mat-weed; at the extreme
north—the Point of Ayre—the sands, probably thrown on shore by
cun'ents, are drifted by the sarae agency into parallel undulations or

ridges, much like the waves of the sea—a tiTdy ban-en waste, adorned
with little but gorse, a plant, however, here not wholly despised, but
chopped in windmills for fodder. North of Peel there is a naiTow tract of

old red sandstone forming the sea-cliffs, and of it the venerable cathedi-al

of St. Germain is in part built ; it is there strangely pitted and honey-

combed, apparently by the action of the winds. The fi-agments of shells

seen in the hardened sands in this part of the island are perhaps due to

wind-drifts. It is in what we may term "Forbes's Parish" that the

remains of the great deer or elk (Megaceros) principally occur, entombed
below the peat of the curragh, and reposing on a bed of shell-marl of

fresh-water formation, not much more than twenty feet above the sea

level. These curraghs must be partly of recent and partly of pleistocene

formation—to use Forbes's term ; the latter, because when the elk lived

here, its range could not have been so limited as it must have been if the

isle were as we see it now.*

The curraghs are of interest in other respects, especiallj^ to the

botanist. The Osmunda is the common fern. Willows, such as Salix

pentandra, &c., S.fusca, and its many varieties, the sweetgale, the bog-bean,

the naarsh cinquefoil, milfoil, and several other rarer plants, also occur

in them. Pulegium vidgare is common in wet clay, and on the dry,

sandy road I found Silene Anglica, Papaver Argemone, several species

of rose and sweetbriar, with, however, but one Buhus (fruticosus.) On a

di-y bank, near Jurby, was a remarkable potentilla, (P. hirta,) scarcely

indigenous, though found also neax Perth. How the plant got here it is

difficult to conceive.

The landscape is somewhat drear, the church towers the most
conspicuous objects. Little streams, originating in the marshes, with

difficulty find their way to the sea, and enter it, like the Callane,

between the sand hills, foi-miug little coves, interesting from the

numerous marine plants growing about. t It was in these sti'eams and
in the curragh that Forbes fished for Limnsei and Planorbes.

* In a specimen obtained by the writer, but broken below the snags, the
measurement from the centre of the forehead to the extreme end of the right
horn would be, in a direct line, 4ft. 6in.

t Arenaria peploides, Pyrethruni maritimuin, Cerastium tetravdrum, Eryn-
gium, Glaucium, Beta niaritima, Atriplex laciniata, Triticum loHaeeum. No
plants or shells are recorded, except such as the writer noticed, unless otherwise
notified.
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By ascending one of the glens, south of Ballaugh, but still in that

Sheading, (so called,) we are soon in a different kind of country—in

the heart of the hilly part of the island, quite sub-alpine in character.

Here the mosses are not low and flat, but commonly high and inclined,

becoming constant feeders to the rivulets. They abound with the

usual plants

—

Drosera rotundifolia, Pinguicula, AnagaUis totella, Scutellaria

minor, Hypericum elodes, Wnldenhergia, Aspidium Oreoptcris, Lijcopodia,

Bryum punctatum, and, no doubt, others. Frequent waterfalls are here

formed, where the streams flow down their rocky beds, and especially

where they leave the slate rock for the boulder clays, which the water

more easily scoops out. Such is the case at the Spoogt-vane, a pretty

cascade, situated in a retired amphitheatre, south of Ballaugh. It is

less frequented than Khenass or Glen Meay, and to some, therefore,

perhaps as pleasing, though these are certainly romantic, the last even

approaching the grand, whez'e the river finally trends through the rocky

ravine to the sea. There are the remains of a Ti-een Chui'ch in the

wood, near the Spoogt-vane Cascade. The river abounds with a small

dark-coloured trout.*

[to be continukd.]

THE EAY AND PAL^ONTOGEAPHICAL SOCIETIES

AN APPEAL.

BY W. R. HUGHES, ESQ., F.L.S.

As the principal object of our Union is to promote the study of

Natural History, I venture to bring before its members the claims which
these admirable Societies have to their sjTnpathy and support.

Perhaps no better illustrations could be given of the successful

combination of numbers in effecting results, which are equally beyond
the reach of private means on account of their costliness, and of pubUc
enterprise on account of the risk and uncertainty of sale, which many
of the publications—mostly of a technical nature—would involve.

It is, therefore, not too much to say that, except for the existence of

these Societies, many most valuable works in Natural History—on which
the talented authors have devoted years of labour as well as much
expense—would never have been pubhshed.

Having, at the request of my friend, Sir. "Wm. Mathews, jun., M.A.,
F.G.S., (who held the oflice of local honorary secretary to both Societies

for upwards of twenty years,) undertaken to succeed him in the duty of

collecting the subscriptions and distributing the volumes, and thus feeling

more than an ordinary interest in the welfare of the Societies—this

circumstance must be my apology for introducing the subject to the
notice of the members of our Union, many of whom are doubtless more
familiar than I am with the splendid works which they have issued.

1 Ra.there(\ Uyperirum aiulroscemum, ani nieracium sylvaticum hclow the
fall ; and at Glen Meay, Vicia sijlvatica and Erodium 7naritimu)n.
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The Ray Society was foxinded in the year 18i4, and " had its origin

in a wish expressed by the late Dr. Johnston, of Berwick, to some of his

scientific friends that some means could be devised for piinting such
works in Natural History as stand in need of extraneous assistance

to secm-e their pnbhcation." Many of the honoured pioneers who
constituted the first Council—names then and since celebrated in almost

every branch of Natural History—have passed away, but some happily

survive. Among the latter may be mentioned Professors Babington,
Balfour, Busk, and Owen, the Eev. M. J. Berkeley, and Sir P. de Malpas
Grey-Egerton, Bart. The first ofiicers were—President, Professor BeU;
Secretary, Dr. Lankester ; Treasurer, Dr. Bowerbank ; and Auditors,

Messrs. E. J. Quekett and Robert Waiington. The number of members
was 225, the subscription being one guinea each. The first annual
meeting was held on 2nd October, IBM. Since that date the number
of members has increased to more than 400 at the present time, and a

sum of about £22,700 has, during the thirty-three years that have
elapsed, been expended in the pubUcation of thirtj'-three Standard Works
or Monographs in various departments of Natural History. It would be

interesting to append a hst of these, but space will not permit, neverthe-

less, I cannot refrain from mentioning the Monographs of the Nudibran-

chiate MoUusca, by the late Messrs. Alder and Hancock ; the Cirripedia,

by Dr. Darwin ; the Spongiadse, by the late Dr. Bowerbank ; the Oceanic

Hydrozoa, by Professor Huxley ; and the Fresh "Water Polyzoa and Tubu-
larian Hydroids, by Professor Allman, (for the last of which the Royal

Society's Gold Medal has recently been awarded.) as being among the most
elaborate and costly works that have ever been issued. To give an idea of

the Uberal way in which these works are produced it may be interesting

to mention that the cost of the pnbhcation of the last named work

—

without, of course, a single farthing being paid to the learned author

—

inclusive of paper, printing, engraving, colouring, and binding was £900.

The following volumes of this Society are nearly ready, •viz., Spongiada,

Vol. IV., Aphides, Vol. 11. ; and the Copepoda, Vol. I. ; and many other

interesting works, are contemplated.

It is probable that the success which attended the establishment of

the Ray Society may have induced geologists to wish for a similar

organisation for the publication of works on palseontology, which scarcely

came within the scope of the operations of the former Society. For this

they had not long to wait. "The Palajontographical Society was
estabhshed in the year 1847, chiefly through the exertions of the late

Dr. Bowerbank, for the purpose of figuring and describing the whole of

the British Fossils, and has since that period issued thirty-one quarto

volumes, containing 8,552 pages and 1,259 quarto plates, and has

described 4,623 species of British FossUs, illustrating the plants, corals,

echinodermata, Crustacea, mollusca, fishes, reptiha, mammaha, &c., of

the geological formations." Like the elder Society, the Palasontographical

has lost many of its original members who formed the first CotmcU.

Those who sm-vive are Professor BeU, Sir P. de Malpas Grey-Egerton, Bart.,

Professor Prestwich, and Mr. Alfred S\Taite. The first officers were :

—
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President, Sir H. De la Beche ; Treasurer, Mr. Searles V. Wood

;

Secretary, Professor Morris ; and Auditors, Messrs. A. G. Melville and

J. Tennant. The first list contained 3fi2 subscribers, who have since

increased—notwithstanding losses, deaths, &c.—to nearly 500 at the

present time, and the amount expended in Monographs during the thirty

years of the Society's existence has been £21,200. The plan of publication

is similar to that adojited by the Kay Society. Each suliscriber of one

guinea is entitled to receive a quarto volume, containing from foi'ty to

fifty quarto plates and necessaiy letter-press. It is not found practicable,

on account of the comprehensive character of the Monographs, to issue

annually one complete work at a time, and consequently as many as six

parts of various Monogi-aphs have sometimes been included in the

volume. These may be collected and bound together subsequently or the

series may be left in chronological order as issued, easy reference being

had to any Monograph in particular from the comi^rehensive indices

prepared by the Secretary. In the volume for 1878 thei-e will be eight

parts, including two new subjects—the Liassic Ammonites and the Fishes

allied to the modern Ceratodus ; the completion of an old Monograph

—that on the Merostomata; and a particularly interesting treatise on

the relation between the Pleistocene mammaUa and those of the

pi-csent historic periods together, the estimated cost being £800.

The following are among the more remarkable works published by this

society :—The Carboniferous and Crag Foramiuifera, the Fossil Corals, the

Polyzoa of the Crag, the Echinodermata of the Oolitic and Cretaceous

Formations, the MoUusca of the Crag, Eocene, and Great Oolite Strata

;

the Fossil Brachiopoda, the Fossil Merostomata, the Trilobites, the

Belemnites, the Carboniferous Fishes, the Eeptilia of the Liassic and

Wealden Formations, and the Mammalia of the Mesozoic System, and of

the Pleistocene and Crag Foi-mations. The Council state in their last

Eeport that "many years must elapse and many additional wi-itors be

enrolled ere the task of figuring the whole of the fossils of the British

area be completed."

It has been attempted to be shown -nnthin the compass of this

necessarily brief account what thorough good work the Eay and Palajonto-

graphical Societies are doing to advance the cause of Natural History.

From the figures already quoted, it will be seen that an aggregate of more
than forty-three thousand ^wi/H^s, or an average of £1,300 per annum, has

been expendedby both Societies in little over thii-ty years, and this, be it re-

membered, has been purely voluntary, and without any help whatever

from Government, but frequently supplemented by consideral)lo pecuniary

assistance from the talented authors, to whom the subscribers arc indebted

for the works themselves. It is evident that, with larger resources, the use-

fulness of both Societies might be gi-eatly extended. At pi-esent, for each

guinea subscription, the issue is one volume per annmu, which might be

increased to two if means justified the respective Councils, and thus the

publication of many additional valuable works, some of which have

appeared for years in the Prospectus, and then been withdi-awn, could be

undertaken. It would be a gi'aceful act if every Society in our Union,

not on the lists, would subscribe, as well as each working naturalist,
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individually. Everj-one wotild find something to interest him in one or

other of the Societies, and his influence, when once secured, would again

influence others. Some of the earlier Monographs are out of print, and
already fetch high prices in the second-hand booksellers' catalogues, and,

therefore, upon the mere ground of " an investment " subscribers may
rely that they will get their "money's worth." The number of sub-

scribers within the area of our Union, a radius of eighty miles, is not

more than thirty or forty to both Societies together; a very small

number indeed, when we consider its wealth and the number of those

who take an interest in Natural History. The subscriptions were due

on Ist January last for the current year, bo that each member now
subscribing will be entitled to the forthcoming volume. Specimens of

the recently published works may be seen at my office, 23, Union
Street, Birmingham, where I shall be glad to receive the subscriptions

of intending subscribers. The Rev. Thomas "Wiltshire, M.A., F.G.S.,

25, Granville Park, Lewisham, S.E., is the able Secretary to both

Societies ; and he will, I am quite sure, with his usual courtesy, give any

further information that mav be desired.

THE WEATHER OF JANUARY, 1878.

BY W. J. HABRISON, F.G.S.

In the following colunans we have the pleasure of presenting to our
readers by far the most complete monthly return of the Temperature and
Rainfall of the Midland Counties which has ever appeared in any pubh-
cation. It embraces returns from about seventy stations, including three

distant points—Carlisle, Yentnor, and Altamun Vicarage, Cornwall

—

the returns from which will be useful and interesting for comparison with
our own central stations. Many deficiencies, however, remain to be
snpphed, and we shall be pleased to give information as to descrip-

tion and cost of meteorological instruments.

The influence of the weather upon animal and plant life is a

branch of the subject to which we would direct special attention, and
we trust to receive many notes for February as to the time of opening of

our ordinary spring flowers—Snowdrops, Primroses, the Speedwell,

Hazel, Pilewort, (Ranunculus ficaria,j Dog's Mercury, and Coltsfoot for

example. In this matter our readers generally could render important
help.

Reverting to the weather of the first month of 1878, the figures we
print below show unanimously that while the rainfall was below the
average, the temperature, especially for the first three weeks, was
decidedly above it. The maximum rainfall at nearly all stations was on
the 27th, but only at Buxton (1-36 ins.) did it exceed one inch in depth.

There are one or two returns in which a heavy fall is entered on the
28th, but this we suspect is caused by entering the rainfall to the day on
which it was measured. The rain-gauge should be emptied daily at nine

A.M., and the amount entered to the preceding day. The temperature
desired is that in the shade at 4ft. above ground, (thermometers in a

Stevenson's stand if possible.) If instruments are placed otherwise it

should be noted on the form. We shall be pleased to forward forms for

the purpose of recording observations to all who will help in the work of

making this record of the weather of the Midlands as complete as

possible, and all forms should be filled up and sent within the first week
of the ensuing month to Mr. W. J. Harrison, Town Museum, Leicester.

H
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OBSERVER.

RAINFALL. TEMPERATURE.

Deg Date Deg Date.

OLOUCESTKRSHIRK.
Cainscross. Stroud

SHKOPSHIRE.
Hnughtnn Hall, Shifnal
Thorganby Villa, Shifnal
Whitchmch
Woolstaston
Leatoii Vicarage
More Rpctory, Bishop's Castle
Larden HaU.'Mucli Wenlock.

.

Bishop's Castle
Cardiiigton
Ailderley Eretory

HEREFOHDSHIKE.
WTiitfield
BurgUill
Stoke Bliss

W0KCESTER3H1RE.
Orleton, Tenbury
Bleckley
West Malvem
Peiimoro
Stourbridge

8TAKF0RD3UIRE.
Barlaston
Amblecote
Dudley
Sedgley
Kinver
Walsall
Grammar School, Bmton...
Patshull Gardens
Westnn-under-Lyziard R'tory
Wrottesley
Tamworth
Alstonfield Vicarage ....

Tean Vicarage, near Cheadle
WARWICKSHIRE.

Comidon, Coventry
Coventry
Bickenlull Vicarage
St. Mary's College, Oscott
Henley-in-Arden
Rugby School

DERBYSHIRE.
Buxton
Brampton S. Thomas
Stonev Middliton
Fcrnslope, Bclper
Matl.ick Bath
Linacre Reservoir, Ches'fleld
Willesly Gardens, Cromford.

.

StuffxTiwood Hall
Old HaU, Spondon

NOTTINOHAMSHIRE.
Hodsock Priory, Worksop
Grove House, Mansfield .

LEICESXERSHIRK.
Foxton Locks
Loughborougli
Belmont Villas, Leicester.
Syston
ICibworth
Waltham-le-Wold

Little Dalby HaU.

W. B. Baker, Esq.

Rev. J. Brooke
G. C. Broom, Esq
A. B. George, Esq., M.D.
Rev. E. D. Carr
Rev. E. V. Pigott
Rev. A. Male
Miss F. R. Boughton . .

.

E. Griffiths, Esq
Rev. Wm. Elliot
Rev. A. Corbet

W. Wlieatley, Esq. . .

.

T. A. Chapman, Esq. .

Rev. G. E. Alexander .

T. H. Davis, Esq
R. B. Belcher, Esq. . .

.

\. H. Hartland. Esq. .

E. B. Marten, Esq. . .

.

Mr. J. Jeffries

W. Scott, Esq
Mr. J. Robins
Mr. J. Jfisher

Mr. C. Beale
Mr. T. Bolton
Mr. W. E.Best
C. U. Tripp, Esq
T. W. DeU, Esq
Hon. & Rev. J. Bridgeman
E. Simpson, Esq
W.Arnold, Esq
Rev. W. H. Puichas .

.

Rev. G. T. Rvves

Col. R. Caldicott
.T. Gulson, Esq
W. R. Capel. Esq
Rev. S. J. Wliitty ..: ..

T. H.G.Newton, Esq..
Rev. T. N. Hutchinson

E. J. Svkes, Esq
Rev. J."M. McUo
Rev. U. Smith
,T. G. Jackson, Esq
R. Chadwick, Esq., jun..
C. E. Jones, Esq
J. Tissington, Esq
R.Rolfe.Esq
J. T. Barber, Esq

H. Hellish, Esq.
W. Tyrer, Esq. .

Town Museum. Leicester . . .

.

Market Ilarborough
Asld)y Mat,'na
Cost'j'n Rectory, Melton
Bolvoir Castle

NORTHAMPTONSHIRE.
Towcester Brewery
Castle Ashby
Sedgebrooke
Croyland .Abbey
Kettering
Althorp
Northampton

Rt;TI,ANDSHIUE.
Burley-on-theHill
Tickencote

OXFORDSHIRE.
RaduUffe Observatory

CnSIIlKRLAND.
Spital Cemetery, Carlisle

ISLE OF WIGHT.
Ventnor Hospital

CORNWALL.
Altamun Vicarage

Union Canal Company
J. Giles, Esq
H. BUlson, Esq
J. Hames, jun
T. Macaulay
K. Ball, Esq

G. Jones, Esq

W. J. Harrison, Esq.
.S. W. Cox, Esq

. K. WUlos
Rev. A. M. RendeU .

,

Mr. W. Ingram

J. Webb, Esq
R. G. Scriven, Esq. .

.

C. Markhani, Esq
E. Sharnian, Esq
J. Wallis. Esq
W. F. Jakeman, Esq.
H. Terry, Esq

W. Temple, Esq.
W. Hayes, Esq. .

.

Mr. J. Lucas .

,

Mr. T. BeU . . .

,

U. Sagar, Esq.

Rev. G. Tripp..

1-92



THE WEATHER OF JAXU.\EY. 75

KEMAEKS ON THE WEATHER OF JAXUAEY.

HauciHton Hall.—Two inches of snow fell on 25th. Woolstaston-.
Early part of month very mild. Primroses in blossom in first week.
Leaton Vicarage.—Cloudy and mild, -^dth fogs, tUl 23rd. Snow and rain
2-4th to 2Bth, followed bj' severe frost to end of month. Bishop's Castle.—
Rainfall about half the average of last five years. BmGHiLL, Hekefqkd.
Barometer high, especially from 9th to 20th. Warm period, with high
W.S.W. winds, on 21st and 22nd. West Malvern.—Meaoi Temperature,
SS'S"". Barometer, 30'03. Barlasto>i.—Rainfall one-fifth of an inch above
average. Patshull.—A very mild month. Burton.—First fortnight mild

;

the last cold and wintrj', frequent snow. Skating on shallow pools on 31st.

Trent in flood 28th and 29th. Westox-uxder-Ltziard.—Snow 23rd to

25th ; snow, with rain, 26th and 27th. Lightning on 2oth, between sis

and seven P.M. Tamworth.—Barometer on 12th reached 30'72in. Rainfall
below the average. A good month for working on the land. Alstoxfield
ViCAEAGE.—Snow fell early on morning of 23rd, and ground remained
covered to end of month. Coventry.—A mild and open month, with
some fi-osts after the 2-4th. Noticed the small bat flying about on several

mild evenings. Rcgby School.—Mean height of barometer for Januaiy
30'155 inches, (corrected for temperature and sea level.) Highest reading,

(con-ected,) 30-655 inches, on the 12th. Lowest reading, (corrected.)

29'42-4 inches, on the 25th. Bickenhill Yicarage.—A damp month, with
hard frost on last three days. Heavy gale on 20th to 22nd. Brampton S.

Thomas.—Temperature above the average. Rainfall about the mean for

the last ten years. Snow fell on three days, but to no great depth. Gale
on the 25th. W^Ud honeysuckle in leaf on the Ith. Buxton .^—Dull heavT
weather prevailed in earher part of the month, and was succeeded by
sUght falls of snow. Thunder and Ughtning on evening of 23rd, followed

by snow and frost. Belper.—Mean temperature on month was 39'3".

LiNACRE Reservoirs.—Rainfall about the average, but only half the fall

of Januar\% 1877. Stufftnwood Hall.—First half of month was mUd.
Snow on 22nd to 28th. Westerly gale on 2lBt. Spondon.—An unusually

dull and damp month, with little sunshine. Worksop.—Warm untU the

23rd. Snow fell on 24th. High winds on loth and 16th, and 20th to 23rd.

Stston.—Rainfall below the average, and just half that of Januan', 1877.

Kibworth.—Rainfall below the average, but remarkable for the many days

on which some fell. Waltham-le-Wold.—Very mUd and open untU the

last week. Mabkxt Haeborough.—Dense fog on 18th. High winds 20th

to 24th. Snow on 24th. Ashbt Magna.—Extremely mild month, except

the last week. Coston Rectoet.—Aconite in flower on the 5th. Snow on

10th and 25th. Gale on 20th and 2l3t. Belvoir Castle.—Temperature
above the average. S. and S.W^. winds on fifteen days ; N. and N.W.
winds on fifteen days. Vegetation was active dming the greater part of

the month. Violets, primroses, and daisies were in bloom, and Aconite

blossomed on the third week. Rather sharp hoar-frost on the three last

days of the month ; ice two inches in thickness formed. Castle Ashbt.—
Rainfall unusually small for January. The average of the last five years

is 2-42in. for this month. Sedgebbooke.—Snow 23rd to 25th. Westerly

winds prevailed. Crotland Abbey.—Snow on 24th. Bubley-on-the-Hill.

—Mild and fine till 21st. Snow 26th to 28th. Radcllffe Observatory.—
Drizzle or fog throughont the month. Snow fell on 10th and 25th, and
sleet on 8th and 23rd. Ventnor.—Sea fogs on two or three days early in

month. Barometer unusually high ; reached 30-616 (uncon-ected.) Shght

fall of snow on 25th. Altabnun Vicaeage, Cornwall.—The driest

January but one (1876) in fourteen vears, in consequence of pre-

vaiHng N. and E. winds. Sharp frost 9th to 12th, and for last week of

month.



76 A PKODUCTrVE POND.

A PKODUCTIVE POND.

At the recent conversazione of the Birmingham and Midland

Institute, one of my correspondents, to whom I had sent some Melicerta

ringens from here, introduced himself to me, and incidentally mentioned

that he had found Conochilus volvox very abundant in a pond near

Redditch. (See his letter, S.S.R., Redditoh, in " Midland Naturalist,"

page 50.) As I had only seen this interesting rotifer once before, (at a

soiree of the Quekett Club,) nor ever heard of its having been found in

this neighbourhood previously, I gladly made an appointment to visit

the pond, which I did on the foUoviing Saturday. I was much pleased

on the first dip to find many specimens in my bottle, and I hastened, as

time pressed, to carry home as many as possible. Of these I sent a

bottle, containing nine groups, to a correspondent at Croydon, (a twenty-

four hours' post,) of which only two groups survived the shaking of the

journey, the individual rotifers, of which the groups consist, being so

easily separated. After this I found my stock very rapidly disappeared,

owing, (I attributed) to the number of larvae and entomostraca which I

had imprudently allowed to remain with the rotifers, and I, therefore,

decided to pay another visit to Redditch. This time, as I was care-

fully examining the water at the pond side, I found a number of Melicerta

on the duck-weed, of which I brought home a small quantity to my
friend's house. It was a surprise to him, as he had, up to that time,

overlooked it. As soon as he recognised the object, by the aid of his

pocket lens, he called my attention to the large size of the pellets, of

which the cases were built up. On reaching homo I put the Melicerta

under my compound microscope, and was surprised to see how marked
a difference there was in the size and shape of the pellets as compared
with those of the Melicerta I find in the pool here. The pellets of the
latter have, where they project from the exterior of the case, a nearly
hemisphexncal surface, whereas those of the specimens from Redditch
appear to cover the case with small cones, nearly of the shape of sugar
loaves ; and on further examination I also see a great difference in the
shape of the pellet cup, quite equivalent to the different shape of the
pellets. I cannot help thinking this is a variety of Melicerta distinct

from the one I have usually found. I have sent specimens to F. A.
Bedwell, Esq., and to Dr. Hudson, for their opinion. Further examination
of the duck-weed, from Redditch, showed me that it abounded with
another rotifer I had never found before, Cephalosiplwn limnian, figured by
Dt-. Hudson in the October, 1875, number of the " Monthly Microscopical
Journal ;" and curiously enough I also found a single specimen of what
I call Clicetospira cylindrica, which he figures in the same plate as
Archimedea {Chatospira?) remex, and which he had found associated on
the same weed f.4nac/irtri«j with the Cephalosiphon limnias. This iufusoriau
I found here (the Hyde Pool) in August, 1872, on Myriophylhun, and it

was named by Mr. W. Saville Kent, to whom I sent specimens,
Chatospira cylindrica. I still further found on this duck weed, amongst
other infusoria, many specimens of Vaginicola dccumbens and Epistylit

natans. Subsequently I found three Tardigrada, or water bears, diligently
creeping about, and tugging away at the decaying portions of the Lcmna.
I cannot help saying I have seldom come across a locality of better
promise to a naturalist taking any interest in pond life.

—

Thomas Bolton,
Hyde House, Stom'bridge.
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A W I N T E E ' S E A :\I B L E

BY THE REV, JOHN CAS'tt'EEL.

I have thought that it would prove interesting to put before the
readers of the Midland Natubalist, and especially those who are fond
of Botany, the results of a ramble in the neighbourhood of Birmingham
during the iirst week of the new year. Several paragraphs had appeared
in the newspapers of that week, caUing attention to the fact that
primroses and violets were already in flower. I notice also that a coiTes-

pondent (E. W. B.) in the February number of the magazine gives a hst of

flowers gathered from his garden on Christmas-day last. The mildness
of the present winter naturally led us to expect that the winter and
early spring flowers would blossom sooner than usual; and, therefore,
one was not altogether surprised to hear of pi-imroses and violets having
already appeared. But the addition given by E. W. B. is one worthy
of notice, as it is evidence not only of a mild winter, but of a very mild
autumn also ; othex'u-ise, such flowers as roses, stocks, mignonette, &c.,

would not be in blossom at this season of the j'ear, as in the nature of

things they are killed by the frosts and cold nights which usually
characterise the autiman season. I therefore venture to add to the hsts
already given the plants I found in flower during the first week of

January last. For some years I have made a ramble duiing that par-
ticular week, and always in the same locahty, in order to note what
plants were in bloom, as a record of the rnildness or severity of the
autumn and winter seasons, and for other reasons. Whilst in preceding
years I have not found on an average more than twelve plants in flower
in the district to which I hmited my survey, this year I have recorded
upwards of eighty British wild flowers, besides an unusually large

number of garden flowers. The following is the Hst :

—

Caltha palustris.
Hellebonis fcetidtia.

Capsella Bursa-pastoris.
Draba vema.
Cardamine hirsuta.
Barbarea vulgaris.
Sisymbrium officinale.
Cheiranthus Cheiri.
Sinapis arvensis.
"Viola odorata.
Viola tricolor.
Lychnis vespertina.
Sagina procumbens.
Stellaria media.
Stellaria graminea.
Axenaria trinervis.
Cerastium viscosum.
Cerastium vulgatum.
Geranium sanguineum.
Geranium moUe.
Geranium Kobertianum.
TJlex Euxopaeus.
Ulex nanus.
Vicia hirsuta.

Geum urbanum.
Alchemilla arvensis.
Spergula arvensis.
Sedum reflexum.
ChaerophyUum temulen-
tum.

Hedera Helix.
Galium aparine.
Sonchus oleraceus.
Crepis virens.
Leoutodon Taraxacum.
Lapsana communis.
Carduus nutans.
Senecio vulgaris.
Bellis perecnis.
Chrysanthemum Leucan-
themum.

Matricaria Parthenium.
Matricaria inodora.
Anthemis nobilis.

Arbutus Unedo.
Ilex aqnifollum.
Myosotis coUina.
.Veronica hedercefolia.

Veronica Buxbanmii.
Veronica agrestis.
Teucrium Scorodonia.
Ballota nigra.
Lamium album.
Lamium purpureum.
Lamium amplexicaule.
Primula vulgaris.
Armeria maritana,

gardens.)
Plantago major.
Plantago Coronopua.
Polygonum aviculare.
Euphorbia Peplus.
Euphorbia helioscopla.
Buxus sempervirens.
Urtica urens.
Galanthus nivalis.
Luzula campestris.
Callima vulgaris.
Erica cinerea.
Spergularia rubra.
Daphne mezereon.
Scleranthus annuus.

(in

In addition to these, I have found several species of Eubus,
Eumex, Cyperaceae, Juncacese, and Gramineae. This list will, I dare
say, cause surprise to some, and perhaps doubt ; but in all cases, except
one or two, the specimens I gathered were verj' good ones, and would not
have disgraced any collector's herbarium. I have not included plants

found in bud, though I have taken a note of them, nor those in fruit,

whose petals had evidently just fallen ; but only those actually in

blossom. I found them all within a few miles of Birmingham. I had
not the opportunity to wander through Sutton Park, or doubtless some

I
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few others wonld have been added. Many of the locaUties where these

plants were gathered arc in exposed situations, and therefore one would
have imagined it useless to look for them ; and when we remember that

in the Christmas week there had been several nights of sharp frost, and
snow had fallen also, it is all the more sm-prisiug that so many
diffei-ent specimens should have been found. I am somewhat astonished

that no list has appeared from the Southern Counties, which are so much
warmer than our own Midland Counties ; for, judging from a letter

received from a friend in Devonshire, I should suppose that most of the

summer flowers are still in bloom. He compares the Christmas week
there to the Australian Christmas, and saj's that he gathered wild

strawberries (Fragaria rescii ) in abundance on Christmas-day. He also

mentions that two nests with eggs had been found—the one a thrush's,

the other a hedge-sparrow's. All these facts are certainly very interesting,

and point to a most exceptionally mild winter.

Of the foregoing list some are plants that flower at this season of

the year, and a mild winter only accelerates their flowering ; some few
others may be seen in flower all the year through ; but by far the gi-eater

njimber are, so far as the experience of the last ten years allows me to

speak, strangers to the late laai-t of the autumn, and certainly to the
winter. There are several absent that I have recorded in other years,

such as Eniiunculits acris and R. scelenitus, Stfllaria vUgino^a, Erica
Tctralix, Lychnis dinrua, Ncpeta Glechoma, Senecio Jacohmi, d-c, and, strange

to say, I did not find PoientiUa Fragariastrum, a very early little flower.

Neither did I find Tu^sihigo Far/am. The mild weather still con-

tinues, and I notice that the hazel and •willow are blossoming, and the
hawthorn leaves already appearing. Doubtless others of your
correspondents can add a few more to the list I have given. I think the
record would be worth the while ; for careful observation may enable us,

in course of time, to ascertain with something like accuracy in what
manner and to what degree plants are affected by the weather. So far

we notice that, whilst certain plants live through the autumn into the
winter, under certain conditions of weather, others, that appear mxich
hardier, do not ; whilst, for example, Banuncuhis acris or Ceniaurca nigra

will be found sometimes in January, after a severe and cold autumn, yet
when the latter season has been mild, and the winter also, they are not
to be found.—St. Mary's College, Oscott, February 18th, 1878.

CorrfspoiiLifiuc.—-

—

Organised Work for Natural History Societies.—The existence of

"The Midland Union of Natural History Societies" is a matter for

congratulation. The desultory efforts and resultless labours of many
students might possibly bo directed and utilised to good purpose if the
Council would undertake the work of oi-ganisation. May I suggest that
one part of the duties of that body should bo to draw out a scliemo for

combined labours? Why should not the " Midland Naturalist" publish
from time to time the results of the systomatised labours of the
naturalists of central England ? Why should not all the Societies in the
Union be engaged in preparing for this purpose, and mider the direction

of a competent committee, a complete account of the flora, fauna, and
geology of the Midland Counties? The work would be arduous and not
easily done ; but a proper division of labour, working within definite hues,

for well-cousidcrcd purpo.ses, would find excellent occupation for many of
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our members, fi'ee from the cliarge of desultoriness. I feel sure this
suggestion deserves thoughtful cousiLleratiou, and I hope the Editors will
invite communications, offering suggestions, from their many readers.—
F. T. L. [We do in\dte such communications, and think F. T. L.'b
remarks most valuable.

—

Eds. M. N.]

Fbeshwater Life.—Allow me as a subscriber to your journal to ask
S. B. R., of Eedditch, and other natLrralists privileged to live near Midland
ponds with such inhabitants as he describes, to help me to specimens.
I will send bottles and pay all expenses with pleasure. But I live here in
a district covered with glacial clay, which seems inimical to rotifer life.

A paper of mine on Me I icerta 7-in;/ens, piablished in the " Monthly
Microscopical Journal " for December last, brought me one of Mr.
Bolton's (of Stoiirbridge) delightfid little bottles. He still assists me, but
I should be glad of extended help. To any gentleman who takes an
interest in the subject, I shall be happy to send a copy of my paper on
M. riiigens. It may serve as lines to work on.—F. A. Bedwell, Fort Hall,
Bridlington Quay, Yorks.

The Meaning op Knowledge.—I think jNIr. Mott has undulj^ limited
the meaning of the word knowledge. The verb " to know " is used to
express two classes of cognition for which in many other languages two
distinct verbs are used. Thus, we have in French connaitre and sm-oir, in

German kenncn and icissen, in Latin novi and scio. The first words of

each of these pairs are used for knowledge acquired by means of the
senses, and thus correspond nearly to the Enghsh "to be acquainted
with" or " aware of;" whilst the others are used for knowledge obtained
by the reasoning faculties, and signifies to comprehend or to know
thoroughly.—C. J. Watson.

Accuracy in the Use of Scientific Teems.—It is necessary to say a
few words in reply to your correspondent, although it is hardly possible

to imagine that any student in Botany would, for one moment, suppose
there could be anything animal-like (except in the one respect) iu the
two distinct existences of the same plant being likened to the two
existences of an insect, (the caterpillar or butterfly.) Care was also taken
to explain the exact meaning of the terms used. Animals and plants
copy each other—some in one particular and some in another. The sea-

anemone is an animal, and only takes its name from its resemblance (in

one respect) to a plant. No one would think of confusing the Bee
Orchis or the Butterfly Orchid with a Bee or a Butterfly ; the Sun-
flower, Moonwort, or Windflower, with the Sun, Moon, or Wind ; the
Hare's-foot fern or Stag's-horn fern, with a Hare or a Stag ; the Cats-
tail, Dog-rose, Bull-rush, or Horseradish, with a Cat, Dog, Bull, or Horse.
The Oak-fern does not bear acorns, nor the Holly-fern berries, nor the
Beech-fern nuts. We might, also, enumerate Lady's-slipper, Harebell,

Buttercup, Cowslip, Snowdrop, Icex^lant, and many others. Perhaps it

would have been better to have described these two distinct generations

of fern life as—1st, the prothalliuni-state, and 2nd, the perfect-fern—the
first as sexual and the second as asexual. With regard to the remaining
passages, " the spiral filaments swarmed about the pistillidium iu

numbers," " these filaments being tossed into the air, and by landing in

certain cups are said to fertiUse the plant," and " these, from their

activity, ai-e called Animalcules;" they are the expressions used by
Count Suminski and Mercklin, and have been copied and used by such
authorities as Henfrey, Moore, &c., and therefore may again be used
with impunity.—E. J. Lowe.

Peeseevation of Fungi foe the Heebaeium.—Would some of yoiu'

readers kindly describe the best methods of preserving fungi ?—C.T.M.
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Entomolooicai. Club.—A London correspondent wi'ites to ub as
follows :—" At a meeting held at the house of Dr. E. Hart Viuen, F.L.S., on
the 30th January, Dr.Cohbold,F.E.S., communicated a notice of an interest-

ing discovery made by Dr. Manson, at Amoy, China. It appears that the
mosquito (Culex) forms the intermediate host of the Filaria sangubds
hominis, or microscopic filarise living in human blood (haimatozoa.) In
the com-se of the evening it was stated that most of the worms found
in insects were imperfectly developed entozoa. Filarias from three to

five inches in length had frequently been noticed in dermaptera and
coleoptera ; especially in Forjicula, Phosplutga, and Feronia. Dr. Cobbold
exhibited adult human FilariEe, (F. Bancrofti,) from Australia, and also

a beetle, (Passalus cornutus,) known to be infested with a species of

Ascaris in the matm-e state (A. infecta.) Many of the entomologists of

the Metropolis were present at the meeting (Messrs. Pascoe, Dallas, Smith,
Sheppard, Grut, and Stevens.) Other well known naturalists, including
Drs. Mmio and Ord, took part in the discussion. Dr. Vinen (whoso fernery
proved a great attraction to the botanists present) remarked, in the
course of his obsei-vations, that notwithstanding the great age of the Club
it exMbited no signs of decay."

Mosses.—A warm interest in these lovely plants has been created
in my mind, fi'om having had my attention recently awakened to their
variety and great beauty by the sight of a collection made by a local

botanist many years ago. I am quite amazed at their numbers and their

individual beaut}'. I must confess an almost entire ignorance about
them ; but I am really most anxious to have my ignorance displaced by
knowledge. Will one of the brj-ological readers of the "Midland
Naturalist " do me and others, who may desire the information—I am
sure there must be many such—a great kindness by writing a paper
pointing out what steps we should take, and what books consvdt, in

order to be able to discriminate the various English mosses. The
instructions, to be really useful to myself, should commence at the veiy
beginning. I sincerely hope some qualified botanist \^all undertake this

labour of love, and that room for such paper may be pro\'ided by the
Editors.—M. B. L., Coventry. [Our correspondent will see that his

desires have been anticipated, and that oiu- present nximber contains the
first of a series of elementary papers on the study of the mosses.

—

Ens. M. N.]

A Curious Case of " Reparation."—Last November I was fishing in

one of the pools on the border of Sutton Park, and caught a small pike
•weighing between two and three pounds. On getting him into the punt
I noticed a singular hump on the back just in front of the dorsal fin. I
took him home, and my doctor looldng in next morning I asked him to
examine into the cause. On laying bare the back bone we found that at
Bome time or other, but not very recently, the bone had been absolutely
severed, probably by a bite from another fish, and that a new formation
of bone had taken place, thus slightly lengthening the spine, and forming
a slight hump. Of course the spinal cord was not broken when the
injury was inflicted, or the fish could not have survived. I am aware thia

ii not an isolated case, as one if not two previous instances of a sunilar
kind have occurred, but as it is certaiuly very rare it seems worth
recording. The fish appeared to have been in no degree affected by the
hump as to liveliness or strength. I had the portion of bone showing the
a])uormal growth cleaned, and presented it to Mr. Montagu Browne,
Naturalist, Broad Street, Birmingham, who will, no doubt, bo ^\alliug to
show it to anyone interested.—jWm. Taylor, Edgbastou.

Preserving Fisn.—A description of the best methods of preserving
fish in a natural state for the cabinet, particularly fresh-water kinds, is

much desired by an amateur collector.—T., Nottingham.
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Maopie and CncKoo.—The fact recorded by the Rev. O. M. Feilden
a8 to the nesting of the Magpie is extraordinarj', but requires more
evidence ere we can accept as proved that which may have been evolved
from a fortuitous chain of circumstances. Concerning the question as
to that feathered mystery, the Cuckoo, it will I think have come under
the notice of every observer, as of myself, that now and then a Cuckoo's
egg is found under circumstances—such as in a nest situated in a brush-
wood stack—which positively forbid the hj'pothesis that it could have
been laid in the ordinai-y manner. In the Field of July 1st, 1876, an
account is given of the finding of a Cuckoo's egg in a Flycatcher's nest in

a hollow tree, the orifice being too small to admit the entrance of any
bird so large as a Cuckoo. Again the same paper of July loth, 1876,

notices the discovery of a young Cuckoo in a Wren's nest, situated on the
rafters of a shed, in such a position as to prevent the ingress of a bird any
larger than its foster mother. That the Cuckoo must occasionally lay its

egg first and then cai-rv- it in its bill, is, I think, partly proven by the fore-

going instances, even without the testimony of a traveller—Le Vaillaut ( ?

)

I think—who actually shot a South African Cuckoo in the act of

carrying its egg in its bill. Morris and other authors mention—on
apparently good authority—that the European Cuckoo (Cuculus caitorus

L.) also has been shot in the act of carrying its egg, and if so does not
this prove the possibility of the introduction of the egg by the bill into

nests difficult of access? Howbeit, the subject is one infinitely

interesting, and weU worthy of being worked out in the coming spnng by
the ornithological readers of the " Midland Naturalist."—A. M. B.,

Bu'miugham.

©IcaniiKis.

Thk Wollaston Gold MED.Ui of the Geological Society has just been
awarded to Dr. Thomas Wright, F.R.S.E., F.G.S., &c., President of the
Cheltenham Natm-al Science Societjs (one of the societies forming the
Midland Union of Natural History Societies,) in recognition of his

detailed researches, continued for naany years, on the structure, classifi-

cation, and distribution of the Fossil EcJiinodermata, pubhshed by the
Palaeontogi'aphical Society, and for his other " Memoirs on the Jurassic

and Tei-tiary Strata of England," contributed to the Geological and other
kindred societies.

Pkofessoe Feies, of the University of Upsala, the well-kno-^Ti

Swedish Botanist, died recently at the age of 83.

The Eev. Andhew Bloxam, M.A., Eector of Harborough Magna, died,

•we regret to have to record, on February 2nd, in his 77th year. He was
one of the best botanists Warwickshire has produced. In an early

number we pui-pose giving a memoir of his hfe and some account

of his labours as a Natm-alist.

The late Andeew MrERAV, F.L.S., has, for some years past, been
known as a hard-working Entomologist, engaged in investigating the

injurj' done to field and garden crops by insects. The tiller of the soil

has not known how to meet his insect foes, and has even confounded
friends with foes by not knowing the metamorphic phases through which
insects pass. Connected officially with the Royal Horticirltural Society,

to whose scientific committee questions respecting damage to crops are

often referred, Mr. Murray was so impressed -wdth the general ignorance

of insect life that he made suggestions to the Pri\'y Council which led

to the formation of a collection of economic entomology, under the

du-ection of the Science an^ Art Department. This collection, now for
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some time past at the Bethnal Green Branch. Museum, was intended
by Mr. Murray as a type museum for instruction in agricultural districts.

Its formation had occupied the gi-eater part of his energies for years past,

and his last few days at work were devoted to its completion. He died
on the 9th January.

Thomas Veknon Wollaston.—This well known Entomologist died
on the 4th inst., at his residence, Teignmouth. We copy the follo-wiug

from Nature :
—" To students of British Entomology, Mr. Wollaston is

best known by his early papers in the Zoologist and Stainton's Entomolo-
gists' Annual and Weekly Intelligencer, and by his revision of Atomaria in

Transactions of the Entomological Society, 1877. He published many
descriptive and analytical papers, almost exclusively on Coleoptera, in the
above-named publications, the Journal of Entomology, and the Entomolo-
gists' Montiily Magazine ; hxxt his magnum opus is the well-known ' lusecta
Madereusia,' published in 1854, the results of his sojourns in Madeira, to

which he iirst went in 1847. The acquisition of fresh material compelled
him to write his ' Coleoptera Atlantidum,' an arduous, critical work of

nearly 700 pages, followed in 1867 by the ' Coleoptera Hesperidum,' a
valuable descriptive account of the species of the Cape Verde Archipelago,
visited in 1866. His last contribution to geographical entomology,
' Coleoptera Sanctas-Holense,' 1877, contains a multiplicity of unexpected
developments."

Leicestekshire Floea.—^Many years ago Mr. T. R. Potter, of

Wymeswold, projected a New History of Leicestershire. For this work
the late Rev. Andrew Bloxam prepared and supplied to Mr. Potter a
copious list of wild plants found in Leicestershire. The history was
never issued, and it is unknown what became of Mi'. Bloxam's MS.
Was it sold, with other papers, after Mr. Potter's death ? If so, to whom, and
who is now the possessor of the papers? Any information on the subject

communicated to the Editors of this magazine will be gladly received.

Aquahia.—It may be interesting to sonae of our readers to know
that Mr. W. A. Lloyd, of the Crystal Palace Aquariimi, is not
only engaged in preparing the volume to which wo referred on
page 54, but is also writing a series of very plain and clear

articles (which will probably extend to eight or ten) on the
management of Aquaria for the Englishwoman's Domestic Magazine,
(Ward and Lock.) The first appeared in the number for December last,

and the second in the February number. The articles, though written
mainly for the use of ladies, are, of course, equally adapted to anyone
who may be desirous of understanding the how, why, and wherefore of

Aquarium management.

West London Entojiolooical Society.—At the weekly meeting of

this society, on February 8th, Mr. J. Smith exhibited a very extraordinary

. variety of L. conigcra, showing all the markings and colour of the upper
wing on the left under wing, j^articularly the white central spot, which
made it appear as if the under wing had been folded up on the upper one
and taken the exact impression. It was taken at the Welsh Harp, near
London, 187G, by the exhibitor.

Phenologic.Uj Obseevations.—The Rev. T. A. Preston read an
interesting paper on this subject before the Meteorological Society on
December lUth, 1877. He stated that the order of flowering had been
the same in 1877 as in 1876. Plants begin to flower hrst in the south-

west of I]ugland, and thence in gradation up to the north of Lincolnshire.

Damp api)ears to act more powerfully than cold in retarding the flowering

of some plants. The year 1877 was an unfavourable one for vegetation

generally. The bitter cold of May checked the growth of plants, and by
the autumn there was little new wood, and that not properly ripened.
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AH observers who desire to aid in this interesting work should obtain the
" Instructions for the Observation of Phenological Phenomena," (WiUiams
and Strahan, price 6d.,) di-awn up by Mr. Preston, which contains hsts
of Plants, Insects, and Birds to be observed, together v/ifcii Eules,
Approximate Dates, Remarks, &c.

Fossil Insects.—At the meeting of the Geologists' Association on
January 4th, Mr. H. Goss read a paper on the fossil insects of the
secondary period. Mr. Goss pointed out that nearly all the British
specimens known are from the Piu-beck beds and from the Lias. Some
few have been found in the Wealden, and a few elytra of Coleoptera were
recorded from the Kimmeridge clay, the forest marble, and the great
oolite. Nearly all the other European specimens are from the Solenhofen
slate of Bavaria, or from the Swiss Alps. The paper was a lengthy one
and rich in detail, and will appear in the proceedings of the Association.

OtTB Union.—" The Birmingham and Midland Institute Scientific

Society," " The Cheltenham Natural Science Society," and the " Evesham
Field Naturalists' Club " have joined the Midland Union of Natural History
Societies during the past month. The Union now includes twenty
Societies. Societies which have not yet joined are invited to do so.

Iitports of ^ocittics.

BIRMINGHAM NATUEAL HISTORY AND MICROSCOPICAL
SOCIETY.—General Meeting, .Jaininry 2fltb.—Mr. W. B. Latham rea.l a
paper on " Orcliidaceie, British and Exotic," in which he dwelt at some length
on the treatment Orchids require under cultivation, their various kinds of

inflorescence, habits, modes of fertilisaiiou, &c. The paper was illustrated by
diagrams and living plants. Mr. W. B. Grove, B.A., exhibited fronds of a fern,

supposed to be a hybrid between Blechnun corcovadense and Lomarla
gihha. Annual Meeting, February 5th.—The President, (Mr. Edmund
Touks, B.C.L.,) in the chair. The report gave an encouraging account
of the present state of the society. There are 266 members, being an
increase of thirty-one during the year. The report and treasurer's statement of

accounts were unanimously adopted. Mr. Touks was re-elected president, Mr.
Walter Graham and Mr. Edward W. Badger were elected vice-presidents. The
following re-elections were also made :—Mr. Charles Pumphrey, treasurer ; Mr.
John Morley, secretai-y ; Mr. .Jfimes E. Bagnall, librarian ; Mr. W. H. Cox and
Mr. J. Levick, curators. Biological Section, February l'2th.—Mr. W. R.
Hughes, F.L.S., was elected chairman of the section, and Mr. A. W. Wills

secretary for the ensuing year. Mr. J. Bagnall exhibited, on behalf of Mr. C. T.

Parsons, an abnormal form of Lentinus Icpidus; for Mr. Joseph Bragg a

fasciated stem of common holly (Ilex ;) collected by himself, a fasciated state of

Picris hiemcioides, also a remarkable instance of phyllody in all parts of raceme
and flowers of Foxglove (Digitalis.) Mr. Edmund Tonks exhibited and described

a fine specimen, iu good fruit, of the Gulf-weed (Fucus natans.) Mr. J. Bagnall

exhibited, on behalf of Mr. Joseph Cotton, fine specimens of the seventeen year

Cicada, (Cicada septendecimj and read an interesting account of them, sent by
Mr. J. F. Weston. Mr. John Morley exhibited, and gave a series of notes upon, a

variety of Scolupendrium vnlgore, var. variubUe. A discussion on the hybridisa-

tion of ferns followed. Mr. Slatter exhibited a slide of Nostoc vermcosum. A
vote of condolence with the widow of the Rev. A. Bloxam, of Harborough Magna,
was unanimously passed.

BIRMINGHAM AND MIDLAND INSTITUTE SCIENTIFIC SOCIETY.
—January 30th.—Mr. W. G. Fretton read a paper on " The Artisan, his Recrea-

tions and Hobbies." Mr. Fretton mentioned several artisans who, by steadfastly

cultivating their hobbies, had become respectively celebrated ornithologists,

botanists, geologists, and proficients in mechanical arts. February 13tb.—Mr.

T. F. Webb read a paper on " Electro-deposition."
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NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY.—
Natur.\l Science Section.—January 9th.—Mr. J. Burton, F.R.M.S., read a

paper oii " Monads." The paper was based on the researches of Dallinger and

Drysdale, and treated of the life history of several of these " forms" or genera.

January 16th.—A paper on " Teredos or Wood-boring Mollusca," was read by

Mr. B. Sturges Dodd, (and not as erroneously stated, p. 27, on I^ecember 19th,

1877.) January 23rd.—A paper was read by the Hon. Sec, Mr. I. Mosley, on
" The Geological Structure of Derbyshire," illustrated by maps, sections, fossils,

and rock specimens. January 30th.—General Microscopical Meeting.—The
President of the Section, Mr. Edwin Smith, M.A., gave an interesting account of

the construction and management of the microscope. Numerous objects were

viewed under microscopes. February 2r)th.—Mr. E. Smith, M.A., read a paper

on " The Geology of the Isle of Wight," which was illustrated by lantern views.

NOTTINGHAM NATURALISTS' SOCIETY.—February 6th.—" Notes on
Collecting and Preserving Natural History Objects," by Messrs. C. Musson and
L. Lee, illustrated by mounted specimens. February J3.—Microscopical Evening.

Lecture on " Stomata ; their forms and use," by Mr. ij. Lee.

RUGBY SCHOOL NATURAL HISTORY SOCIETY.—February 9th.—
First meeting this term. Mr. G. Jones, School House, was elected secretary.

A practical paper on " Pupa-digging " was read by Mr. J. Lea, in whicli some of

the ordinary maxims of the art were criticised in the light of practical experience.

A paper was also read on " Humming Birds," illustrated by sketches. The Rev.

T. N. Hutchinson exhibited the Telephone, giving a short explanation of the

principle. Those present then tested the instrument by experiments, which were
completely successful.

SEVERN VALLEY NATURALISTS' FIELD CLUB —February 19th.—
The annual winter meeting was held fit Bridgnorth. The following officers were
appointed for 1878:—President, Mr. T. Martin Southwell ; Vice-Presidents, the

Rev. F. A. Mather, Mr. R. H. Colley, Mr. J. G. P. Smith, Mr. A. Mathias;
Honorai-y Secretary, Mr. Rowland W. Ralph. The following Field Meetings
were fixed :—Malvern, June4tb, .5th, and 6th ; Hawkestone, July 2nd ; Ellesmere
or Welshpool, August 6th. A beautiful collection of New Zealand ferns was
exhibited by Mr. Southwell.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN SOCIETY.—February 4th.—Mr. W. Wright Wilson, F.L.S., M.R.C.S.,
delivered a lecture on "Light, its Sources and Effects," illustrated by well-

executed diagrams. Interesting experiments were shown in connection with the

lecture by Monsieur Moraud.

Itotias to Corrcspnbcnts.— » -

Communications received from S. L. M., Huddersfield, (thanks ;) T. P.,

Stroud, (will appear in next number;) C, Nottiu:jhain, (anonymous communica-
tions not admissible.)

We have several articles and letters in type, which for want of space we are
obliged to hold over till next month.

Copies of our prospectus, containing lists of contents of " Midland Naturalist"
for January, February, and March, will be sent to any of our readers who will
kindly undertake to distribute them among friends likely to become subscribers.

Notes on any Natural History subject ai'e invited.

Communications, authenticated by name and address, should reach us before
the 18th of the current month, and be addressed the Editors of the "Midland
Naturalist," Midland Counties Ilerohl OjHcc, Birmingham.



THE BIRMINGHAM AQUAPJUM. 85

THE BIEMINGHAM AQLMEIUM

BY W. P. MARSHALL, ESQ., M.I.C.E.

The first step towards the attainment of this desirable object (now
about to be realised) was the appointment of a Committee of the

Birmingham Natural History and Microscopical Society four years ago,

to obtain information on the subject, vdth the view of promoting an
efficient Marine Aquarium in Birmingham ; the subject ha^ving been
introduced by the President, Mr. W. E. Hughes, in an addi-ess at the

annual soiree of the Society. This Committee, after procuring inform-

ation fi'om different Aquaria in this country and on the continent, sent

a deputation to visit and examine the Crystal Palace Aquarium and the

Brighton Aquarium, for the purpose of obtaining practical information

about the requirements to be pi'ovided for, and specially to enquire into

the two different systems of circulation and aeration of the water that

are carried out at those places and the results of then* working.

In the Crystal Palace Aquarium a constant circulation of the water
18 maintained night and day throughout the series of tanks, in connection

with a large reserve of water in the store tanks, amounting to five times
the contents of the show tanks ; and the aeration is effected by means
of small jets of water under considerable pressure, which are discharged

into the top of each tank, and carrj' down mixed with the water of the

jets a quantity of air, which is discharged in the form of countless

myriads of bubbles, so minute that they float a long time about the

body of the water in the tanks before rising to the surface, and thus
present an enormous oxidising surface to the water ; and, as a residt,

the whole mass has a bright, sparkling, almost effervescent appearance.
In the Brighton Aquarium the aeration is effected by pumping au- into

the tanks through pipes of considerable size, fx'om which the au* issues in

large bubbles that rise quickly to the surface ; thei'e is not any actual

circulation of the water from one tank to another, and the quantity of

water in the reserve tanks bears only a small proportion to that in the
show tanks ; the water can, however, be renewed, by pumping fi-om the
sea, but in consequence of the supply being taken from near the shore the
water is exposed to mixture with sand and other detritus, and requhes
some time to become clear. In the Crystal Palace Aquarium the original

supply of sea water for the tanks continues in use, and does not require

any renewal, except to replace unavoidable waste, all that is needed being
the addition fi-om time to time of a small quantity of fi-esh water to com-
pensate for the gradual loss that takes place from evaporation; the
supply of sea water in the store tanks—which are kept in the dark to

counteract the tendency to vegetable growth in the water—is so much
greater in quantity than the contents of the show tanks, that the
water after circulating through them becomes thoroughly restored to a
fresh and healthy condition before returning to the show tanks in the
course of the circulation.

The result of the examination and enquiry of the Committee was
a recommendation of the Crystal Palace system, (which is the plan of

K
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Mr. Lloyd, the Manager of that Aquarium,) in consequence of their finding

the Brighton Aqnarium not so successful, zoologically considered, as to the

health and condition of the animals, and the clearness of the water in

the tanks. The Crystal Palace Aquarium was found to be eminently

successful in these respects, the most delicate animals being maintained

in perfect health and almost free from those parasitic growths to which

they are so subject in confinement, whilst the water in the tanks was
beautifully transparent and briUiant. The action of the Committee
resulted in a proposal to construct an Aquarium in the basement story

of the Midland Institute Biiilding, facing the Town Hall, and plans were

prepared by the writer for this purpose under the advice of Mr. Lloyd,

who was called in to examine and reported favoiirably upon the proposal.

That proposal, however, had ultimately to be given up, in consequence of

it being found impracticable to adapt the existing building satisfactorily

for the desired object. The idea in this proposal had been to establish a

Piiblic Aquarium pure and simple, with appliances for scientific study and

instruction, in close connection with the Public Library and Art GaUery,

and supported only by a small admission charge ; the original cost of

construction being intended to be materially reduced by the circumstance

of adapting a portion of an existing building and thus avoiding the cost of

erecting a new building.

It was strongly felt to be a very desirable thing for a Birmingham
Aquarium to be estabhshed, and that the situation of Birmingham, in

the centre of the country, far removed fi'om any sea-coast, would cause a

Marine Aquarium to be a special attraction there, and that it would be

both a source of great pleasure, and an object of elevating character for

the large population not only of the town, but also of the " Black

Country " neighbourhood, who may be said to have a decided turn for

Natural History objects as regards animals,- birds, and cottage gardens.

The Marine Aquarium, (as remarked by Mr. Hughes in a subsequent

paper read before the Natural Histoiy Society,) " appeals to the

two extremes of society—to the unlettered, who look with wonder
and curiosity on strangeness of form and beauty of colour, and to the

cultivated, who, from a higher point, regard with profound interest

details of structure and afQnities and analogies with beings of other

times. No greater attraction, or means of intellectual recreation for

the working classes of the town and neighbouring mining districts

could be devised, because it would be so utterly different from any

other existing exhibition, and so suitable as a relief and mental refi-esh-

ment for those in crowded courts, to whom the sea, with its living

wonders, is but a name. No cabinet collection of dried specimens can

bring to view such instances, among a thousand others, as the gi-aceful

px'ogress of the flat-fishes, or the weird form and muscular contractions

of the Cuttle-fish ; no picture can rival in colour the markings of the

Wrasse, or the living fire of the eyes of the Dragonct ; no library can give

the student such a clear idea of the inhabitants of the sea from mere
description, sCs can the contemplation of the actual living beings them-
selves. As a utilitarian agency for the solution of undetermined points

in biology, the Aquarium may, in some measure, help in an-iving at a
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solution of sucli problems as how to secure the proper development of and
render available those almost innumerable germs of food supply that

are x^roduced by sea fishes in general. The Turbot, for instance,

produces about fourteen miUions of- eggs annually, of which not one

perhaps in ten thousand reaches matimtj', nor one in a miUion finds its

way to our tables. Our knowledge of the laws governing the movements

—

the appearance and disappearance in certain localities—of the Herring

and other fishes, their spawning and time of development, is still

obscure ; and if we had light thrown upon this subject thousands of tons

of valuable food wotdd be available for us. These enquiries cannot be

considered visionarj', nor the results obtained from them unprofitable,

when it is remembered that within the last few years of judicious

legislation, the result of accurate knowledge obtained by these researches

has so developed the Salmon fishery that, in place of this fish being only

obtainable by the few and wealthy, it is now every season so cheap and
abrmdant as to be found on the table of the artisan."

The id.ea of the Binningham Aquarium was ultimately revived in a

definite form by the late Mr. Arthur Eyland, (to whom the origination of

the Midland Institute was also due,) and he succeeded in enhsting the

support and co-operation of a nimiber of influential gentlemen to a

proposal, which led to the formation last year of a Limited Company for

the constraction of the Binningham Aquarium. It was felt that an
Aquarium alone could not be made to succeed financially, and it would

requu'e to be combined with some other attraction, such as first-class

music, and must consequently involve the erection of a large building in

some central situation. The great difficulty experienced was the obtain-

ing a suitable site in a sufficiently central situation ; but this has been

now overcome in a highly satisfactorj^ manner, by obtaining the site of

the old Hen and Chickens Hotel, in New Street, (classic gi-ound of the

old coaching days,) which is a remarkably favoiu-able situation for ready

access of the pubhc, in the principal thoroughfare of the town, and in

close proximity to the two railway stations. The hotel will be converted

into a first-class restaurant, the largest in the town, and in the rear will

be built the Aquarium, "with a spacious and convenient Concert Eoom
above it, aft'ording facihties for concerts that have been long felt to be

much needed in the town.

The Aquarium will consist of a large, handsome Hall, upwards of

100 feet in length, with a series of tanks extending along each side, and

forming the sides of the Hall, and amounting in total extent to about as

much as those of the Crystal Palace Aquarium. There will also be an

extensive series of table tanks ; and in the rear a large and commodious

space for the food and store tanks, the machinery, and the general

working pui-poses of the Aquarium. The pubhc approach will be from

the present portico in New Street, through a large Entrance HaU, from

which a handsome flight of steps vrill lead down to the Aquarium, which

will be constructed of red terra-cotta, with the ceiling supported by arches

resting on ornamental pillars. The large Assembly Eoom, on a level with

the New Street entrance and over the Aquarium, wiU be 165 feet long,

and wiU consist of three divisions—the first portion being appropriated
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to the table tanks, the ceuti-al transept for a similar purpose, and at the

end will be the large Concert or Lecture lioom, surrounded by galleriea,

and capable of holding 1,000 persons. The block of the present building

facing New Street will be retained, and converted into a large Restaurant

on the hrst floor, 70 feet long ; and the kitchens will be at the top of the

building, according to the most approved modern arrangement. Large

shops and sets of retiring rooms will be arranged on each side of the New
Street entrance ; and means of exit in the rear into Worcester Street will

be provided for the Aquarium and Concert Room. Mr. J. A. Chatwin,

F.R.I.B.A., is the Ai-chitect, and the writer is the Engineer. The com-
pany have got possession of the site, and the building will be commenced
at once.

THE PiEY. ANDPtEW BLOXA:.!: A ^lE^.IOIE.

BY THE REV. M. J. BERKELEY, M.A., F.L.S., ETC,

There is, perhaps, no country in which so much good work in Natural

Science is done in a quiet and unpretending way as in our own. Many
persons, scattered up and down the country, are making valuable

observations, which are recorded by themselves or others, from time to

time, without taking any prominent position in the scientific world.

Such was the subject of the present notice, who, whether from modesty
or the cares of tviition, did not take a place as a leading Naturalist, though

he might well have done so from the good work he performed, and the

nunaorous reports on various matters which he I'urnished to journals of

more or less importance, though he has not left any great volume . behind

him to bear witness to his talents.

The Rev. Andrew Bloxam, late Incumbent of TwA'cross, Leicester-

shire, and, at the time of his death, on February 2nd, 1878, Rector of

Great Harborough, was the fourth son of the Rev. Richai-d Rouse Bloxam,
D.D., one of the Masters of Rugby. He was born at Rugby, on the 22nd of

September, 1801, and was consequently in his 77th year at the time of his

death . He entered at Rugby School in the year 1809, leaving for Worcester
College, Oxford, in 1820, of which he ultimately became a Fellow. His
father had a great taste for archasology, inherited from his relative Mr.
Rowland Rouse, of Market Harborough, a taste which descended to his son

Matthew Holbeche, the excellent author of " The Principles of Gothic

Ecclesiastical Architecture," and other valuable antiquarian works. The
author of this notice recollects, when a schoolboy, procuring for the

father a dra\ving of the curious monument to the Loringe family in

Oundle Church. Mr. Bloxam's motber was sister of the celebrated

artist Sir Thomas Lawrence, and Mr. Purton, of Alcester, the author of

" The Midland Flora," his uncle by marriage, so that there was talent

and taste on all sides, and it would have been strange if, with these

advantages, he had not inherited some good qualities. There were,

moreover, circumstances which were highly in his favour. It has been



THE ,REV. ANDREW BLOXAM. 89

the practice to ignore all the good that was done at Eugby before the time

of Dr. Ai'nold, but with gi'eat injustice. Dr. WooU, though not a

profound scholar, had great taste for literature, and encouraged it

wherever he saw an opportunity of doing so. There was a small but

well-selectel library, which was much used by the upper boys. But this

was not all. There were lectures on natural philosophy, which were
extren ely popular, and some of the boys were trying their hands at

making air-pumps and electrical machines; there was also a course of

comparative anatomy, which was extremely good, illustrated with well

prepared specimens, and to these more than one were indebted for their

first comprehensive views of physiology. The vicinity of the Lias pits at

Newbold, and the diluvial gravel at Lawford, gave great opx;)ortuuitie3

for collecting fossils, some of which, after sixty years, the wi-itcr has now
before him, and amongst the numerous collectoi'S the subject of this

memoir was not the least active. The specimens which he accumulated

were utilised by Dr. Buckland, the late Dean of Westminster, in his

" Reliquiae Diluvianae," and were ultimately presented to the Ashmolean
Museum at Oxford.

In the autumn of 182J:, having been offered the situation of Naturalist

in the Blonde Frigate, (of which his eldest brother was Chaplain,)

commanded by Captain Lord Byron, which was dispatched by Govern-

ment to the Sandwich Islands to convey there the bodies of the King
and Queen who had died in this country, he at once accepted it. During
the voyage, which lasted eighteen months, he had the opportunity of

' visiting several places both on the eastern and western coasts of South
America, and also numerous islands in the great Pacific Ocean, from
which he brought home a large collection of objects of Natural History,

amongst which were several, at that period, new to science, which,

on his return in the year 1826, were deposited in the British Museum.
He took Holy Orders a few months after his retu.rn, and for many years

was located in a part of Leicestershire extremely favourable for natural

research, where he had the pleasure of association with a very young

but intelligent Botanist, now the honoured Professor Churchill

Babington, who bade fair to be a shining light in the botanical world, but

whose studies have since been diverted to classical and archasological

literature, in which he has taken a very prominent position.

Mr. Bloxam's researches were not confined to any one department of

Botany or Natural History. His communications on Conchologj^

Ornithology, Pha9nogamic and Cryptogamic plants, to leading periodicals

were numerous; but, with the exception of his "Fasciculi of British

Brambles," which have been appreciated highly by those who regard the

greater part as mere forms of one, or perhaps, two species, as weU as by

those Botanists who look upon every form as distinct, his most useful

work was amongst the Fungi, in which his neighbomiiood was peculiarly

rich. Many of the most interesting species have been recorded in the

notices of British Fungi by Messrs. Berkeley and Broome in the " Annals

of Natural History," and a very curious genus has been dedicated to hira

by the same authors. In conjunction with Mr. Churchill Babington he

was enabled to furnish a very copious list of the Phaenogamous plants
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growing in Chamwood Forest and its precincts to Mr, T. R. Potter for

his history of that district, and in conjunction with his friend, the Rev.

W. H. Coleman, he contributed an admirable list to " Potter's History of

Leicestershire," which unfortunately has not been published. These

Were much aijpreciated by Mr. Watson in his researches on the distribu-

tion of Phajnogams in the Bx'itish Isles. His communications were not,

however, confined to Phaenogams, and we have now before us a plate

containing illustrations of two most interesting Agarics, Agaric us

Bahlngtonii and Agaricus Bloxami, of which the latter is one of our

most elegant species. It should not be passed by without notice, that in

the appendix to the account of the Voyage of H.M.S. Blonde to the

Sandwich Islands, iDublished by Mr. Murray, Mr. Bloxam's notes on the

Natural History of these islands will be read with much interest.

Though a very constant corresiDondence took place between the

writer of this notice and Mr. Blosam for some years, there were but two

opportunities of personal communication : one in the Herbarium at Kew,
and the other at Rugby, on the occasion of the consecration of the new
Chapel, after he had left Twycross for Great Harborough. There were,

however, many oj)portunities of having tidings of him, which were all of

the most favourable character, showing how he was appreciated not only

for his various talents and acquisition of valuable information which

always naade him a welcome guest, but for that kind and amiable dis-

position which at Rugby made him a favoui-ite of all who were thrown

into communication with him. There is a chalk drawing of him by his

uncle. Sir Thomas Lawrence, which was taken in 1824, previous to his

starting for the Sandwich Islands. A daguerreotype likeness was
engraved for the contemplated History of Leicestershire, which was,

however, never pubhshod. There is also a water-coloiu* drawing by the

late eminent painter, Turner, in the National Gallery, rej^rescnting the

grouj) of the six brothers attending the funeral of their uncle, Sir T.

Lawrence.

Mr. Bloxam married Ann, daughter of the Rev. John Roby, of

Congerstoue, in the county of Leicester, (a descendant of Nehemiah
Grow, who in 1G71 dedicated the first book of his "Anatomy of Plants"

to the celebrated John Wilkins, Bishop of Chester,) and by her had a

numerous family.

t>EOFESSOK EDWAKD FORBES AND HIS COUNTRY.

BY ROBERT GARNER, F.L.S.

{^Continuedfrom jyage 70.']

The Maritime Flora is more ample in species than the Lowland oi*

Upland, probably as rich as that of any portion of tho British Isles of

the Bame size. There are about 100 species of flowering shore-plants

Wound oui* Islands, and more than sixty of these are found around the Isle
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of Man ; for instance, on tlie southern cliffs, about Peel Castle,* on the

sands to the north of Ramsey, f and at Maughold,J remarkable also for

its rock scenerj', and for its antiquities. There is a deficiency, however,
of some southern and south-eastern maritime species, as might be

expected fi'om climatal considerations, withoiit reference to any geograph-
ical changes. But, confining oiu'selves to the inland, it will appear,

upon the whole, that the Isle of Man, like other small isolated tracts of

country, is rather limited in the number of its plants, and Forbes was
led to philosophise on this point. There appears to be reason to suppose

that the island was not isolated fi-om Ireland till (geologically speaking)

modern times, and he thought that this agreed with the extension to

Man of certain (so-called) Lusitanian species, which he names, Pin-

guicula lusitanica, Scirpus Savii, &c. ; and also that the absence of certain

southern species, if it is not from climatal inadequacy, may likewise be

set down to an analogous cause, the separation of the outer islands,

whilst England still made part of the Continent, thus allowing such
plants to extend themselves in it, but not further. As regards truly

mountainous—or what is tantamount—northern species, the above
absence or paucity holds good, but from another cause. In the main
islands some of these have been supposed to have survived glacial times

by their fixity on the summits of high mountains, elevation being tanta-

mount to latitude and lower temperature. Perhaps the Manx hills were
never very high, but, it may be, half submerged, and receiving their

deposits of clays and di'ifts, whilst those of Scotland and Wales were
the seats of glaciers.

With this floral deficiency it is rather interesting to observe how many
plants, which are not truly indigenous, have^escaped from'ancient home-
steads and gardens, and have become quite at home, as well as

luxuriant ; showing that islands and isolated places often grow in great

perfection plants which are not native, when once introduced. Horticul-

turists are aware of this proclivity of the island. Such interlopers are

the following:

—

Spircea salicifolia, Senecio saracenicus, Inula Heleniiun,

Gnaphalium viargaritaceum, Pyrethrum Balsamita, Balsamita inilgaris,^

Lavatera maritima. Antirrhinum Orontium, Reseda fruticulosa, Saponaria

officinalis, Myrrhis odorata, Petroselinum sativum, Tinea major, and, perhaps,

other plants of a similar origin. The Irish arbutus, hydrangea, fuchsia,

myrtle, ilex, euonymus, jasmine, escalonia, Buddleia, and tree-veronicas

are very luxuiiant in the open air. The cowslip appears to be absent,

Spergula maritima, Cerastium tetrandrum, Chenopodium inurale,
Arenaria mirina, Hyoseyamus niger. At the Stack of Scarlet, Samohcs Vale-
raiidi, and JEnanthe crocata.

f Salsola Kali, Eusc7is aculecttus, Cakile maritima, Cramie maritima
Olaux maritima. Convolvulus Soldanella, and Tamarix.

I Critlimum tnaritimum, Scilla verna, Silene maritima, Allium vineale, and
Asplenium marinum. After a storm, enormous fronds of Laiiiinaria bulbosa
L. saccharina, and A. esculenta are cast on the shore ; these deep-water Fuci are
most productive of iodine, which, however, can only be here manufactured to pay
when the drug is high in price.

§ Costmary, or Ale-cost, smelUng strongly of spearmint, but bitter. It was
formerly used in brewing, and was introduced from Italy more than three centuries
ago. It grows about old cottage enclosures, and the Manx call it sweet-leaf. Unless
seen in flower it somewhat resembles Pyrethrum Balsamita, called camphor-plant,
which is quite naturalised.
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and Forbes adds the dead-nettle, the avens, the toad-flax, the cross-

leaved bedstraw, and a few other plants ; but, considering the

small extent of the ground, this is not remarkable. One of the bedstraws

(Galium vennn) is so profuse that the air in July is filled with its

perfume.* To the relations of the Llanx Flora and Fauna we shall

again advert hereafter. There is, perhaps, greater affinity of the Flora

to that of the nearest Scotch or English lands than to that of North

Wales ; thus, one of the few sub-alpme plants assigned to the island,

Saxifraga aizoides, is rather an English than a Welsh plant.

Contrax-y to what we have observed as regards the island flora

generally, few spots are more productive in marine productions of the

animal kingdom, and the Manx mollusca were especially studied by
Forbes, and that as found at different depths, or in what he termed
bathymetrical zones—littoral, laminariau, coraUine, infra-medial, and
abyssic. The last he had little opportunity of examining, and erroneously

concluded that life soon ceased in it. Forbes considered that the Irish

Sea is a kind of neutral ground, zoologically speaking, and his own island

is somewhat curiously situated in the centre of it ; but there are fewer

of his Lusitanian species of mollusca than of plants, many Atlantic or

western species, and a few of a south-British character ; the generality

may be said to be rather Celtic especially than European, with a small

per-centage of boreal species. Forbes also paid great attention to the

animals themselves in contx-adistinction to their shells, and in his later

works to their geological distribution. In 1838 he published hia

" Malaoologia Monensis," and in 1853 the " British Mollusca," in conjunc-

tion with Mr. Hanley. In the Malaoologia he teaches that " a species is

defined, unalterable, original, approaching but never uniting. Varieties

are forms depending on local or accidental causes, diverging fx'om the

normal type, but often, and with facility, returning to it." Would he
have spoken so decidedly in these daj's ?

In Douglas market may often be seen at least a score of different

kinds of fish, so bountiful ax'e our seas to the island, set as it were in

their centx-e. Forbes dx-edged off Ballaugh, where, however, at the
present time, thex-e are fewer facilities for doing so than at Ramsey.
The Ballaugh soallop-bed is about four miles out, in twenty or thirty

fathoms, and with deeper water on each side ; siuxilar x-eefs occur off

Maugliold Head and Laxey, and these may be easily dx-edged by the aid

of the Ramsey boatmen. The bottom off Douglas is different, being
coralline, with beds of Pectunculi. Port Erin is a good locality for

the Natm-alist, the fishing lines and lobster pots bringing up many
interesting specimens.

Of laud and fresh-water shells. Helix as^persa abounds in the island,

H. lapidioida seems scax-ce. Limax gagatrs was found near Peel by Fox'bes,

but he did not detect the minute Achatina. Many of the larger
Limncei, as well as Anodon, Paludina, and Cyclostoma are absent,

as they are mostly from Ireland and the Nox-th of Britain, but
rather at home in the south, seeming as if they had invaded England

• Forbes perceived the speoiflc value of the variations in British Pclygalse, and
the very diflerent forms which Euphrasia takes in some situations.
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before it had ceased to bo coutinental, but after Iieland and the Isle of

Man had become separated from it. Unio Eoisgyi Forbes found in the

river at Kii-k Braddon, and -we there picked up some fragments of tho

valves.

The young Nattiralist records finding the bone (so called) of the

cuttle-fish on the Manx coast, but the animal is in reality somewhat a
southern species ; we got a large mass of the ova of another cephalopod
(Ommastreph''s todarus) off the Calf, resembUng in everjthing but size

those of Sepiola. To the naked-gilled molluscs which he records in the

Malacologia must be added the beautiful Deiidronotus arhorescen.'s from
near the same place, and the fine Dons tuberculata or Argo found on
Conaster and elsewhere, as in a cavern at the foot of Peel Castle rock

;

also Eolis viridis and Aplysia at Douglas. Of the shelled gasteropods we
got Capulus Hungaricus, Emarginula fissura* andiFissurella Grceca from the

Eamsey scallop-bed, as Porbes had already done ; Trochus 21ontagui and
tumidus, Douglas; Acmaa tesfudiiialis, ^eaoasej ; A. rirginea, much raore

common than the last on scallop shells ; Trophon clathratus ; lastly, Chiton

Asellus and cancellatus, F. and H., must be added to the list.f Of the

common limpets, under the name of flitters, the poorer Manx make their

Boup.

As regards bivalve molluscs we might expect to meet with
Brachiopoda in the deeper water around the island, and our friend

found a single specimen of Crania at Ballaugh. Eamsey is rich in

bivalves. I found a specimen of Isocardium cor there, many years back, with

the valves still united by the hgament ; also Pecten tigrinus, li\nng, in the

Bcallop-bed ; TeUina incarnata, Douglas ; Venus verrucosa, fine Uving

species of this southern species, both at Douglas and Ramsey ; Tapes

aurea and decussata ; Solecurtus candidus ; Psammobia TelUnella, Douglas,

by the dredge ; these, with the exception of the last species, are not in

Malacologia Monensis. We append in a note a list of other species, all

of which we have found, but which are generally in that work, J also of

Crustacea, mostly brought up by the dredge or in the lobster pots.§

We dredged Com'itula rosacea off Douglas, but get it much finer

between Port Erin and the Calf, from the source already alluded to.

My specimens appear to be E. MUUeri.

+ Also fine specimens of Trochus Magus and zizijphinus, with a white
variety of the latter found on Conaster Bock, JBullcea aptrta, yatica Alderi.

I Biy-'lve Mollnsca

—

Lima fragil'S, Bamsey scallop-bed; Cardium Norvegicum ;

liuHna flexiiosn, Ij.horealis ; Lucinop^is un'data, Bamsey; Cyprina Islandica,
sometimes with a large Rrowth of serpulae attached, Bamsey ; ilactra stultorum,
Bam'sey, M. elliptica, Douglas, A/, truncnta and subtruncata ; Astarte Dan-
mohiemis ; Artemix ezoleta.Ha.WoMph. A.liiicta ; Venus ovata, V. casiiia, V. fas-
data. Kumsey, V. gullina; Psammobia Ferroennis, Bamsey by the dredge, P. ves-
pertina less plentiful than the last. Add also Tellina crassa et alise, Donax anatina
(miliar, nitidn), yucula margnritacta and tenuis, Pectnnctclus Glucimfris. Solen
mnrainatuH, Syndosmya iiiterm,cdia et ahse, Annniia striata founil on the inner
surface of Pectens, very delicate, the lower or perforated valve convex, thongh often
scarcely present.

I CTVist:\ce&—Stenorhyvchus Phalivoi7im,Be'l\, Port Erin ; Tnnchus Dorsettensis
ibid, /. Doryiichus, ibid; Pi'-ia Gibbsii; Euryrwme aspera, Douplas; Pilumnua
hirt^Uus, Port Eriu ; Purtunu s crirruijatus, ihxi ; Ehalia Pninantii. Kamsey scailop-

\)Ank ; PorceUnnn longicomis. ibid; Galathea squaviifera, Ponglas bay, under
stones, a. sfrigosi, much l-irger than the last, Port Erin. Asttiirua Xorvegicus is

seen in gnantitics in Douglas market.
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Asterias glacialis, from the same place, was a spleudid object when just

taken up from the sea, of which Forbes's figure in the British Star

Fishes (18-il) gives but a poor idea ; it reminds one rather of the frame

work of a crown, with the jewels all gone. Luidia fragiUssima, (liugthorn,)

Goniaster Templetoni,&u.dAsteriHa (jihbosa. Off Ramsey occurred Ophiura

gramdata and alhida, besides 0. rosula, bellis, brachiata, and neglecta,

recorded by the Professor, as were Uraster hispida, Solaster endeca, and

the beautiful Palmipes, long since taken by us, but in a different locality,

namely, the Diamond Fishing-gx-ound, in the British Channel, possibly

named from the occurrence of the animal, wliich is so called by the

Sussex fishermen.

The Isle of Man appears, then, upon the whole, to have more affinity to

Ireland than to its other surroundings. It has no mole, toad, or snake,

as is the case with the latter country, and both had the great elk, which

was occasionally engulfed in their deep curraghs. The frog was a new
impoi-tation in both countries in Camden's time, though it is now
common. There are newts in the island, the crested and smooth,

and as many lizards, Lacerta agilis and Zootoca vivipara, Bell. The
hedgehog was originally introduced, but is now common. The pole-cat

is absent, but the stoat is common, the only species of the MustelidEB,

as it is in Ireland. The water-rat is found, the squin-el is absent. The
tailless cat is, probably, aboriginal, both here and in Cornwall. Many of

the Manx fowls are destitute of tail feathers. There may be some

physical reasons for these peculiarities, but what they are must be left

for others to explain. The habits and language of the natives ai'e also

aUied to those of the Irish, with, no doubt, a trace of the Scandinavian.

One bird derives its specific name from Mona, the Manx shearwater,

but it no longer frequents its ancient resort, the Calf. That peculiai'ly

British bird, the grouse, has become extinct. The magpie is recorded to

have been brought to the island by man ; and Camden says there are no

woodpeckers, jays, or mawijs (?). The jaischievous Irish or gx-ey crow,

and the red crow or chough, are more common in some parts than the

black crow. The raven and peregrine falcon are not absent from the

highest rocks. There are, also, the long-eared owl, the heron, and a

host of interesting sea-birds.

FRESHWATEE LIFE.—2. ROTIFEEA.

BY EDWaN SMITH, ESQ., M.A.

In pursuing our studies of the minute forms of Freshwater Life, we
cannot fail to encounter a number of creatures much smaller than the

Eutomostraca before described, yet quite distinguishable with the aid of a

simplo lens, sailing through the water with an easy, swinging motion •

or grazing, like small cattle, among the threads of algie ; or moored by

the tail to some green spray, while a ciu-ious ciliated head is stretched
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forth in the act of feeding. The cilia will be seen to move in such rapid

and well-timed succession as to look like revolving wheels ; and so perfect

is the optical illusion that you feel how appropriately these creatures

have been named " Wheel-bearers," or Eottfera.

Their exact place in the animal series has not yet been finally

determined. Provisionally they may be referred, as an order, to the

somewhat miscellaneous class Scolecida, in the sub-kingdom Annuloida.

On the whole, they appear to have strong affinities to the worm-like

animals of the class just mentioned, as well as certain points of

resemblance to the lower crustaceans, and to the larval forms of

Echinodermata.

The Eotifera attain a maximum size of about l-36th of an inch.

Some are as small as l-400th of an inch, or smaller. They are of a

higher type of organization than the Infusoria, with which they were

formerly grouped, since they have an obscure segmentation of the body,

a completely separate alimentary canal, and a water- vascular system

;

and they never multiply by.budding or self-division. They have a right

and left, a dorsal and ventral, and a head and tail aspect; the end

answering to the headmoving habitually forwards, with the back upwards.

Some are fixed by a foot-stalk to water-plants dui'ing the whole or the

greater portion of their existence ; but the majority are free-swimming.

The former use the ciliated wreath to urge food to theu* mouth ; the

latter use it as a locomotive organ when in motion, and a feeding organ

when at rest. Few things are more strikingly beautiful than this ciliated

wreath in full activity. At intervals it is drawn in and tucked out of

sight, so as completely to alter the look of the animal. Biit after a time

it issues forth again, expands, and resumes its work. The food, received

by a distinct mouth, is caught by a sort of champing gizzard, which has

been likened to a pair of toothed hammers and a double anvil, and is

there crushed small before admission to the stomach. In this I'eceptacle,

which is of variable size, the food is digested. The refuse of digestion

then passes along an intestine ; and finally, in most kinds, though not in

all, is got rid of by a distinct orifice, connected with a cloaca, into which

the ovary and a contractile vesicle also open. There is no heart ; but a

water-vascular system is present, consisting of two convoluted tubes,

one on each side, furnished at intervals with short pipes hned with cilia,

which lead into the general cavity of the body. The lower ends of these

tubes open into the aforesaid contractUe vesicle ; and thus, the pulsations

of the vesicle and the vibrations of the cilia keeping up a current, the

fluids of the body are refreshed by being brought into communication

with the outer water.

Of the nervous system, the following are the main features :—Near

the back of the neck there is found a ganglionic mass, on which are

mostly seated one or more eye-spots, generally of a bright crimson colour.

Projecting from about the same place may often be seen a little tele-

scopic feeler, armed at the tip vdth minute bristles ; or the bristles may

be sessile in a small hollow. Muscles pass lengthwise from end to end

of the body, and ring-wise at intervals round it, by which the external
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shape can be more or less altered, enabling some species to crawl

about like a leecli. Other muscles assist the movements of the ciliated

wTeath, as well as those of the tail-foot. Under careful illumination I

have occasionally observed muscular striae.

The body-cavity, with its various internal organs, is protected by an

integument of greater or less firmness, shaped like a shield, a boat, a

spindle, a vase, and so forth. In those cases where the integument is

hardest, it may be termed the lorica, corresponding to the carapace of

Entomostraca, and having a similar chitinous composition. Its surface

is bai-e of ciha, but it is not unfrequently armed with lateral or terminal

spines. The only approach to an articulate appendage possessed by

Eotifera is that which I have called the tail-foot. It is not a prolonga-

tion of the back, and is, therefore, not a true tail. Coming off from the

under surface of the body, below the anal orifice, it may be regarded as

a kind of foot. It is capable of being shortened, either on the telescopic

principle, or, when soft, by contracting in \vi-inkles. The basal portion

varies considerably in length, being reduced sometimes to a mere stump.

At its narrower end are often inserted, movably, one, two, or three styles,

or dagger-hke bristles, which may be very long. When these are two in

number, they strongly remind us of a pair of scissors ; when they are

three, the middle one is small. With this organ the Rotifera steer them-

selves in the act of swimming, or hold on to some support while gi'oping

about for food, or even, in a few instances, take veritable leaps.

With regard to reproduction, the same phenomena of parthenogenesis

have been observed, which we noticed when describing the Entomo-

straca. The young are born from two very distinct kinds of eggs ; the

summer eggs, which are generally, if not always, virgin produce ; and the

winter eggs, which have been duly fecundated. The latter are preserved

against the cold by a peculiar shell, till spring I'etums to hatch them.

WTiile the females multiply in enormous numbers, the males are very

rarely met with. The latter, moreover, are, as a rule, so unlike the

former in appearance, that it is difficult to recognise them as belonging

to the same species. It is a curious fact, that in all males the alimentary

canal is either absent or rudimentaiy. They are, consequently, short-

lived.

Before briefly considering particular examples of llotifcra, I will here

give my authorities for the preceding anatomical sketch, while naming a

few works to which the student can refer for a fuller account of the

subject. He wiU find that the ablest observers aa-e by no means
unanimous on many important points iii the anatomy and life-history of

these somewhat puzzling animals.

Works of reference :—Pritchard's " Infusoria;" Eolleston's " Forms of

Animal Life;" Huxley's "Anatomy of the Invertebrated Animals;"
Gosse's " Papers in the Philosophical Tz-ansactions."

'to be COXTINIED."
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*

BY T. SPEXCER COBBOLD, M.D., F.R.S.

[Continued from page 59.]

In continuing this record it is, perhaps, as well that I should remind
the members of the Section that the Cestodes differ essentially from the

Trematodes in that the so-called species are multiple in character.

What is spoken of as a tapeworm is not one creature, but in reality a

multitude of organisms, or zooids, arranged in single iile. The head
itself is merely the topmost zooid, modified in shape, and armed with

sucking disks, so as to form a means of anchorage for the whole colony.

This cephalic holdfast, as it might be called, is iu some sense the

counterpart of what we see not only in the fixed poh'pes, but also in the free

compound medusae. In caiTying out the analogy it must not be forgotten

that the solid hydrorhiza of an ordinary Sertularian polype was once a

free swimming ciliated larva, whilst the inflated end of the coenosarc

forming the float of Physalus had a similar origin. In all these cases

the metamorphosis of a larva, either directly or indirectly, secures the

formation of an organ of anchorage or support involving the welfare of

the entire chain or colonj' of zooids. It is sufiicient to insist upon the

strict analogy of these phenomena without suggesting questions of

homology. An ordinary human tapeworm (such, for example, as that

derived from eating measled beef) consists of about twelve hundred
zooids, or proglottides. Each proglottis is bisexual, and, when mature,

is capable of holding, according to Leuckai-t, about 35,000 eggs. The
entire colony of twelve hundred zooids is renewed every three months,

and thus it follows that the amount of egg-dispersion annually resulting

from a single beef-tapeworm cannot be less than twelve millions. In all

probability this calculation is very much below the mark, seeing that the

35,000 impregnated germs capable of existing in the fully mature pro-

glottis, at a given period, do not by any means serve to fix the limit of

the possibilities of egg-formation within the proglottis. Of course, as

compared with the quantitj' of germs distributed, the number that

Bur\'ive and come to perfection, as Tsenias, must be infinitesimally small.

Cestoda.
13.

—

Tcenia viedioraneUatn, Kiichenmeister.
Synonymy.

—

T. saginata, Goeze ; T. dentata, Nicolai ; T. inermis,

Moquin-Tandon ; TceniorJnjnchus, Weinland.
Larva.—A simple Scolex, known as the beef measle, (Cysticercus

bovis, Cobbold.)
Intermediate Host.—The Ox, (Bos taunis, ) and all its varieties. The

cattle of the Punjab are largely infested. As many as 800 Cysticerci

have been counted by Dr. Joseph Fleming iu a pound of flesh

taken from the psoas muscles.

* Eead before the Micrnscopical Section of the Birmingham Natural History and
Microscopical Society, March 19th, 1878. Mr. Hughes, en Dr. Cobbol.Vs behalf,

exhibited the following specimens :—The beef-tapeworm, (Tcenia mecliccnnellata,)

and its measle, (Ci/sticercus bovis,) the pork-tapc-woim, (T. solium,) and its measle
(Cyst, celliilnsa;.) from tbe hiaman brain; the sleid<r tapeworm. (T. tenella,) the
ridged tapeworm. (T. lophosoma,) the dwarf tapeworm from Egypt, ('!'. nana,)
and the elliptic tapeworm, (T. ellijptica.)
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Bemarks.—This cestode, often called the beef tapeworm, is miich
more prevalent than the pork tapeworm. Taking all classes of

infested persons together it probably occiu's in about ninety per
cent. Of the cases of tapeworm coming under my o^ti observ-

ation not less than ninety-sis per cent, have been of this species.

Experiments on Animals.—The larvae have been reared in cattle

by Leuckart, Mosler, Cobbold and Simonds, Probstmayer, Zum,
St. Cnt, PeiToncito, and M.M. Masse and Pom-quier. The
measles are usually found in the voluntary muscles in the beast

and in the connective tissues. I have, however, twice found
them in the liver and once in the lungs.

Experiments on Man.—Dr. Oliver reared the adult tapeworm in a
Mahommedan Syce and in a Hindoo boy. Professor Perroncito

recently persuaded Dr. Eagui, Mr. Gemelli, and others of his

pupils to swallow beef-measles which had been subjected to

varving degrees of temperature (4.5°—47° C.) One of the
students thus reared a matm-e Taenia within himself in fifty-

four days.

Literature.—Standard works ; especially that of Leuckart. See also

Cobbold; Tapeworms, (3rd edit.,) 1874. Pen-oncito ; Experamenti,
&c.,Lo Studente Vet., (Parma, 1876, p. 140,) and various papers in

The Veterinarian, (July and December, 1877.) Masse et

Pouquier in MontpeUier Med, Journal Mensuel de Medicine,

1876. See also Heller, (quoted below.)

14.

—

Tfcnia solium, Linnaeus.
Syn.

—

T. cucurbitina, Pallas; T. humana armata, Brera; T. lata,

Pruner; T. vulgaris, Werner.
Larva.—Simple scolex ; familiarly known as the pork-measle,

( Cyxticercua celluloacE of authors.)

Int. Host.—The Hog, (Sus scrofa,) both in the vidld and domesti-

cated state. As this measle also develops within the human
body, man may himself become an intermediate beai'er, and, by
an act of cannibalism on the part of another man, prove a
source of tapeworm-infection.

Eemarks.—This cestode, though usually regarded aa the common
tapewoiTn, is comparatively rare in England. It is chietiy found
amongst the poor, who are large consumers of pork which is

often imperfectly cooked. In Iceland the pork tapeworm is

rather more common than the beef tapeworm.
Experiments.—Pork-measles have been reared in the pig by Van
Beneden, Haubner, Kiichenmeister, Leuckart, Gerlach, and
others. Kiichenmeister likewise reared both mature and immat-
iire Taenia) of this species in condemned criminals. Under
Leuckart "s auspices, several young persons voluntarily allowed
themselves to become infested by swallowing fresh and hving
pork-measles.

Lit.—The works of Leuckart and Kiichenmeister ; and also, more
particularly. Heller's Darmschmarotzer, in Von Ziemssen's
Handbuch, (Bd. VII., s. 601,) and in the Anglo-American Edit.

Davaine, Les Cestoides, in Dictionnaire Encvclop. des Sciences
Med. (New Edit.)

15,

—

Ttrnin tencUa, Cobbold,
Byn.—None ; but Pnmer gave the title f T. tencUa) to a worm,
which was probably T. solium.

Lai-va.—At present unknown, but conjectured to be the mutton-
measle, (Cijsticercus or/.s, Cobbold.)

Int. Host.—Probably the Sheep, (Ovis nriet,) which is occasionally

infested by anned Cysticerci.
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Remarks.—On five separate occasions I have observed measles in
joints of mutton brought to my own table. I have also several
times encountered a very slender tapeworm in man, which is not
improbably the adult representative of this Cysticercus.
Examples of the mutton-measle have also been seen by Prof.
Heisch, Dr. Kirk, and Dr. Maddox.

Experiments.—The only breeding experiment performed by me
with this slender tapeworm was on a lamb (1872). The result
was negative.

Lit.—Cobbold ; Tapeworms (3rd Edit.) ; and in Supp. to Entozoa,
1869 (p. 27). Maddox, On an Entozoon, with ova, found encysted
in the muscles of a sheep ; Nature, May 15th, 1873 ; Month.
Micr. Journ., June, 1873 ; Lend. Med. Record, Aug. 6th, 1873.

16.

—

Tcenia lopJwsoma, Cobbold.
SjTi.—None. A malformed tapewoi-m, (Heller.)

Larva.—Unknown.
Remarks.—This a good species, notwithstanding the criticism

that has been bestowed upon my detenninations. It is quite
distinct fi-om Kiichenmeister's variety from the Cape of Good
Hope. The reproductive papillae are placed all on one side of

the strobile thi'oughout.

Lit.—Cobbold ; Tapeworms. Davaine Les Cestoides, (I.e. p. 573.
;)

Heller, (I.e. s. 594.)

17.

—

Tania nana, Siebold.

Syn.

—

T. agyptiaca, Bilharz; Diplacanthus, Weinland.
Lai-va.—Unknown.
Int. Host.—Probably an insect, (Leuckart.)
Remarks.—This little tapeworm has only once been found. It was

discovered by Bilharz in an Egyptian boy in very large numbers.
The finest examples did not quite reach an inch in length,

18.

—

Tania madagascariensis, Davaine.
Syn.—None.
Larva.—Unknown.
Remarks.—Discovered by Dr. Grenet (at Mayotte, Comores) to
have passed from two young children. The reproductive pores
are uniserially disposed, as in T. lophosoma.

Lit.—Davaine ; Art. Les Cestoides (I.e. p. 577 et seq.)

19.

—

Tania elliptica, Batsch.
Syn.

—

T. canina, PaUas ; T. cateniformis, Rudolphi ; T. cucumerina,
Bloch ; Dipylidium, Leuckart.

Laiwa.—A louse measle, (Cysticercus Tcenia elliptica:.)

Int. Host.—The lice of the dog and cat, (Trichodectes laius and
Tricli. siihrostratus.

)

Remarks.—Most helminthologists beheve that this cestode is

identical with the cucumerine tapeworm of the dog. At best it

is a mere variety.

Lit.—Melnikow ; in Archiv fur Naturgeschichte, 1869 ; and in
Recueil de Med. Vet., 1871.

20.

—

Tania fiavopuncta, Weinland.
Syn.

—

T. fiavomaculata, Mohn ; Hymenolepis, Weinland.
Larva.—Unknown.
Remarks.—This is a smaU worm which has only been once seen.

It was obtained by Dr. Palmer, in America, from an infant. As
in T. lopliosoma and T. madagascariensis, the reproductive papillie
are uniserially arranged.

Lit.—Weinland ; Tapeworms of Man, 1858, and in his Beschreib-
ung zweier neuer Ta:nioiden aus dem Menschen, 1861.

[to be continued.]
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ENTOMOLOGICAL BOOKS FOR BEGINNERS.

BY W. G. BLATCH.

Amongst the great number of popular books on Entomology very

few are of real service to the student of that iutorcstiug science, and

it too often happens that beginners expend a considerable amount of

money uselessly and involve themselves in almost hopeless confusion, for

want of a httle friendly counsel to aid them in making, at the outset, a

selection of the most suitable books. A few^'suggestions on this subject

may therefore be not unacceptable to at least the younger Entomological

readers of the " Midland Naturalist." As, however, it will be

impossible to give in this number a list of all the best books on

insects, I will limit this notice to two works on general Entomology,

and to a few of such as illustrate some of the more prominent " Orders.''

Undoubtedly there is no better book on general Entomology than
" Westwood's Introduction to the Modern Classification of Insects,'

2 Vols., 1839. It is, however, hard to obtain, (being out of print,) and

commands a high price, (£3 10s. is now charged for a fair copy,) but the

book is necessary to all who desire not to be Entomologists in name only.

Not improbably the opportunity, and perhaps the money, to pur-

chase "Westwood" may not be at once available. It will therefore be

necessary to recommend some sort of a substitute. Here is one ready to

hand—cheap, but good ; easy to understand, but thoroughly trustworthy,

and withal containing excellent coloured figures of insects of all

" Orders,"—" Staveley's British Insects," Lovell Reeve, price lOs. 6d.

Then as to special books, beginning with the Coleoptera, the works
of Mr. H. E. Cox and Mr. E. C. Rye are the only two that need be men-
tioned. " Cox's Handbook of the Coleoptera or Beetles of Great Britain

and Ireland," (1874,) 2 vols., 17s. 6d., is indispensable. It is far from
perfect, but is a great improvement upon previous guides to the study of

British beetles. The book is published by Mr. E. W. Jansou, (himself

a most accomplished Coleopterist,) at 28, Museum Street, London.

" Rye's British Beetles" may be used advantageously as a sort

of stepping-stone to " Cox." In a familiar, yet scientific style, the

author opens up a veritable royal road to Beetle-knowledge. He has, in

fact, succeeded in making his book both charming and useful. In
addition to the chapters treating on the several families and genera of

Beetles, it contains a glossary of technical terms, a systematic catalogue

of British Coleoptera, and a number of nicely coloured plates. It is

published by Lovell Reeve, price 10s. 6d.

A copy of Dr. Sharpo's " Catalogue of British Coleoptera," (published

by Mr. E. W. Janson,) price Is., should also be obtained.

The Lepidopterist has a far better choice of books than the
Coleopterist, there being a large number of excellent "Manuals" and
" Histories " of British Butterflies and Moths in the market. I
consider, however, that there is not a more accurate and useful work, in
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this branch of Entomology, than " Newman's Natural History of British

Butterflies and Moths." The life-history of each species is described

with careful minuteness, and every insect named is represented by an
exquisitely drawn poi^trait. With the help of the description and figure

there given, it is perfectly easy for the veriest tjTO to recognise any
particular Ijutterfly or moth in his collection. The "Butterflies" and
"Moths" are published separately^ but can also be had bound together

in one volume. The publisher is T. P. Newman, 32, Botolph Lane,

Eastcheap, E.G., and the price is about 21s. for the two volumes.

I will conclude the present notes by recommending (in reply to a

request that has been addressed to me) " a cheap, easy, reliable book on

"Bees.'" There exist several very valuable works on this subject, sonae

of which may be specially referred to at a future time ; but I do not know
of one which answers the above description more fully than " Shuckard's

British Bees," (Lovell Reeve, price 10s. 6d.) It is a small volume, but

contains a large amount of trustworthy information about this most
interesting section of the order Hymenoptera. A number of woodcuts of

dissections, and sixteen beautifully-coloured steel plates, (containing

about 100 figures,) greatly enhance the value of the book.

POND LIFE

With my friend S. S.R., I have again visited the " Productive Pond,"
(ante p. 7C,) and two others, in one of which my friend had some time
back found Melicerta tyro, the new species found by 'Dr. Hudson at

Sutton Coldfield. At first we thought we had found a specimen, but it

proved to be Floscularia campanula ta, vdth a large cluster of eggs at the

bottom of the case surrounding its foot. I am son'y to report that

Conochilus volvox is becoming scarce. There are, however, other rotifers

in great abundance. I found the following this day, (March 16th,)

besides other forms of animal and vegetable life too numei'ous to

mention :

—

Chatonotus larus, Conochilus volvox, Cephalosiphun limnias,

Melicerta rlngem, Floscularia campanulata, Notommata aiirita, Synchteta

pectinata-, Folyarthra platyptera, Rattuhis lunaris, Mastigocerca rattus,

Euchlanis dilatata, Salpina mucronata, Metopidia acuminata. Rotifer

vulgaris, and two other species which I could not identify. One of

the ponds we found hterally fuU of Volvox globator. Recently

I spent a day at Sutton Park, and found Limnias ceratophylli in extra-

ordinaiy abundance, and a few specimens of Steplianoceros Eirhhornii and
Melicerta ringens. In another locahty I found a great abundance of

Anurcea acuminata, a sprinkling of Pterodina iHitina, and some few
specimens of Anurcea foliacea and Dinocharis pocillum.—On the 2lBt

February I found here^ for the first time this season, the fine Polyzoan

Fredericella sultana. This is, I think, very early for its appearance in a

natm-al habitat. In a zoophyte trough I have now some fine young
Plumatella repem just commencing life, and iirotruding their lophophores

whilst still enclosed between the valve-hke plates of the statoblasts, from
which they have gi-owTi. They are objects of great beauty and, being

very transparent, their anatomy is plainly visible under the microscope.

—

Thos. Bolton, Hyde House, Stourbridge.

L
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KAINFALL AT WOLVERHAMPTON.

The average Rainfall at "Wolverhampton for the last nineteen years

is 28-034; inches per annum, the maximum occurring in 1872 which was
a very exceptional year showing a total of 45 -47 inches ; the maximum
quantity falling in the month of July, and amounting to 5'93 inches, and
the minimum in March when 1-85 inches only fell. On three occasions

in this year there were extraordinary falls in short periods, namely, on
the 24th of June l^in. fell in forty minutes, equal to 150 tons per acre,

and on the 6th and 7th July 3-lOtlis of an inch, and gin. respectively fell

in fifteen minutes. Leaving this very exceptional year out of the
question, the average Rainfall for the last eighteen years would be 27*065

inches. In the year 1875 there were very heavy falls, making a total of

38*13 inches for the whole year. Of this 8-12 inches fell in July, and
12*41 inches in the months of September and October. The following

table shows the total quantity of Rain falling in each separate month of

the year ; also, the average for each month for the last nineteen years :

—

Year.
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EAINFALL. TEMPERATURE.

OBSERVER.
'

;5'S Deg Date Deg Date.

GLOCCESTERSHIRE.
Cainsoross, Stroud
Cheltenham

SHROPSHIRE.
Haughton Hall. Sliifnal ....

WTiitchuroli
Woolstaston
Leaton Vicarage, Shrewsbury
More Rectory, Bishop's Castle
Larden Hall,Much Wenlock.

.

Bishop's Castle
Cardington
Adderley Rectory
Stokesay

HEREFORDSHIRE.
Whitfield
Stoke Bliss

WORCESTERSHIRE.
Orleton, Tenbury
Blockley
West Malvern
Pedmore
Stourbridge
St. John's, Worcester

STAFFORDSHIRE.
Thorganby Viila.Wolverhmtn
Barlaston
Amblecote
Dudley
Sedgley
Kinver
WalsaU
Grammar School, Burton
PatshuH Gardens
Weston-under-Lyziard R'tory
Wrottesley .....'

Tamworth
Alstonfleld Vicarage
Tean Vicarage, near Cheadle
The Heath House, Cheadle.

.

WARWICKSHIRE.
Coundon, Coventry
Coventry
Bickenlull Vicarage
St. Marj^'s College, Oscott
Henley-in-Arden
Rugby School

DERBYSHIRE.
Buxton
Brampton S. Thomas
Stoney Middliton
Femslope, Helper
Matlock Bath
Linacre Reservoir, Ches'field
Willesly Gardens, Cromford..
Stuffynwood Hall
Trent College

NOTTINGHAMSHIRE.
Hodsock Priory, Worksop ..

Grove House, Mansfield . . .

.

LEICESTERSHIRE.
Ashby Magna
Market Harborough
Kibworth
Foxton Locks
Town Museum, Leicester . . ,

.

Belmont Villas, Leicester. . .

.

Syston
Waltham-le-Wold
Little Dalby HaU
Coston Rectory, Melton
Belvoir Castle

NORTHAMPTONSHIRE.
Towcester Brewery
Castle Ashby
Sedgebrooke
Kettering
Althorp
Northampton

RUTI.AND3HIRE.
Burley-on-the-Hill
Tickencote

OXFORDSHIRE.
Radcliffe Observatory

CUMBERLAND.
Spital Cemetery, Carlisle

ISLE OF WIGHT.
Ventnor Hospital

CORNWALL.
Altamun Vicarage

W. B. Baker, Esq.
R. Tyrer, Esq. . .

.

Rev. J. Brooke
A. B. George, Esq. . .

.

Rev. E. D. Carr
Rev. E. V. Pigott
Rev. A. S.Male
Miss F. R. Bonghton .

E. Griffiths Esq
Rev. Wm. Elliot
Rev. A. Corbet
Rev. J. D. La Touche.

W. Wheatley, Esq. . .

.

Rev. G. E. Alexander

.

T. H.Davis, Esq
R. B. Belcher, Esq. . .

.

X. H. Hartland, Esq. .

E. B. Marten, Esq. . .

.

Mr. J. Jeffries

G. B. Wetherall, Esq.

.

G. J. C. Broom, Esq.
W.Scott, Esq
Mr. J. Robins

J. Fisher
Mr. C. Beale

T. Bolton
Mr. W. E.Best
C. U. Tripp, Esq
T. W. Dell, Esq
Hon.and Rev.J. Bridgeman
E. Simpson, Esq
W. Arnold, Esq
Rev. W. H. Purchas
Rev. G. T. Ryves
J. C. Philips, Esq

Lieut.-Col. K. Caldicott
J. Gulson, Esq
W. R. Capel, Esq
Rev. S. J.'STutty ..:

T. H. O. Newton, Esq
Rev. T. N. Hutchinson . . .

,

E. J. Sykes, Esq
Rev. J. M. Mello
Rev. U. Smith

G. Jackson, Esq
R. Chadwick, Esq., jun..
C. E. Jones, Esq
J. Tissington, Esq
R. Rolfe, Esq
Rev.J. F. Fenn

H. Mellish, Esq.
W. Tyrer, Esq. .

.

Rev. E. Willes
S. W. Cox, Esq
T Macaulay, Esq
Union Canal Company
W. J. Harrison, Esq. .

.

H. Billson, Esq
J. Hames, jun., Esq. .

.

E. Ball, Esq
G. Jones, Esq
Rev. A. M. EendeU
W. Digram, Esq

J.Webb, Esq
R. G. Scriven, Esq. ..

C. A. Markham, Esq.
J. WaUis, Esq
iW. F. Jakeman, Esq.
H. Terry, Esq

W. Temple, Esq.
W. Hayes, Esq. .

Mr. J. Lucas

T. BeU, Esq

Hartley Sagar, Esq.

Rev. G.Tripp

1-51

1-60

1-47

1-18

1-24

1-33

1-10

I'ol
1-40

1-75

1-10

1-46

1

1-57

1159
1-73

1-68

1-58

11-36

1-79

1

2-15

3-58 1-10 28

37! 13

9



104 THE WEATHER OF FEBRUARY.

REMARKS ON THE WEATHER OF FEBRUARY.
Cheltenham.—The month opened with frost and dull, foggy weather,

changing to genial weather on the 16th. This continued till the 24th,

when duU days with wind and rain concluded the month. The 17th,

19th, and 21st were especially lovely days. Mean bai'ometer (corrected)

30-264in. Mean temperature 42-2°. Whitchurch. A mild and open
month. Temperatui-e above the average. Woolstastox.—Mean tempera-
ture of month 41°. Mean daily average 11-2°. Leaton Vicarage.—An
excessively mild month. Light westerly winds prevailed. Fog on 2nd
and 10th to 14th, with east wind. Hoar frost on the 1st and 19th.

Primroses in flower in numbers, and vegetation generally very forward.
Bishop's Castle, (More Rectorj^)—-Snow on the 12th. Missel thrush,
song thrush, chaffinch, and blackbird were aU singing throughout the
month, the last-named much earlier than usual at this place. The
month began with a sharp frost and bright, cloudless days, but was
afterwards throughout singularly mild and hue. The absence of

tempests and high winds was remarkable for February. Bishop's

Castle, (E. Griffiths, Esq.)—Rainfall again not more than half the average.

Waiin month, and vegetation very forward. The 12th was a very
changeable day. St. John's, Worcester.—Barometer uniformly high.

Average noonday temp. 2° below Februaiy, 1877. Rainfall a httle less,

but on exactly same number of days, with polar and equatorial currents

in both months. This year greatest cold on 1st, last year on the 28th.

Fruit trees in bloom—Pear, (Marie Louise and Bishop's Thumb,)
damson, apricot, and gooseberry. Barlaston.—Rainfall •8'.)in. below
average of last thirteen years. Mean temp, slightly above average.

Light winds fi-om all points, but chiefly S.E., S.W., and N.W.
Barometer very high. Burton-cpon-Trent.—Skating on shallow water
on 1st. Picked woodbine in full leaf on 2nd, currant and gooseberry on
23rd, and rhubarb on 2.jth. Bees and wasps out on 17th. Lunar hsdo at

6 P.M. on 12th, accompanied by easterly gale with rain and snow at 9 p.m.

Weston-unuer-Lyziard.—Snow and rain on the 12th. Wroxtesley.—
Snow and sleet on 12th. Mean temp. 39-4° ; last year 41*6°.

Tamworth.—Hard frosts on 1st, 7th, and 8th. Bar. very high. All

spring warblers singing by the 4th. Rainfall gi-eatly below average, and
land working better than it has done since 1874. Hedges budding fast.

Coventry.—Ground in excellent working order for spade and plough.

Thrush, missel thrush, skylark, hedge-sparrow, wren, and chaffinch

have been in full song during latter part of mouth, but the blackbird,

although very abundant, has been unusually silent. Bkkenhill
Vicarage.—On the whole a dry but gloomy month, with but little

sunshine and no winds. The early part cold, with frosts ; the latter half

mild. Henley-in-Arden.—Rainfall •39iu. below average of last seven
years. Rugby.—February was remaz'kable for (1) the number of calm days
—on sixteen days the wind was from U to 1 ; (2) the high average tempera-
ture ; (3) the few days of sunshine—on only six days was any considerable

amount of blue sky visible. Buxton.—Early part of month foggy and
cloudy. In middle of month foggy mornings succeeded by bright

sunshine. Snowdrop, crocus, and polyanthus blossomed. Few damp,
cold, and windy days at end. Stuffynwood Hall.—Driest month since

May, 1870, and very favourable for out-door work. Snow and sleet fell

from 8 p.m. on 12th till 8 a.m. on 13th. Spondon.—Temp, above average.

Much cloud. Worksop.—First fortnight cold and frosty, with thick fog

on night of 8th. A very little snow on night of 12th. Mansfield.—Dry
montli, rainfall •75in. below average of last seven years. Fog in middle
of month. Bar. high. Coston Rioctory.—Fine month, with high bar.

Vegetation very forward, trees and hedges breaking into bud and leaf.

Rain and snow on night of 12th. The 17th a perfect spring day. Last
six days dull and wet. Belvoir Castle.—Remarkably dry month. Th«
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old north-country proverb, " Febmary fill dyke," completely falsified.

Frosty nights from 6th to 13th. Vegetation active. One consequence of

the mild winter is seen in the abundance of keep for stock. Turnips are

in excess of the requirements of most farmers. Good hay £3 per ton.

Many spring flowers have appeared with the winter aconite and snow-

drop, which usually follow those harbingers of spring, violets, prim-

roses, yellow ci-ocus, double daisies. Erica cariiea, Anemone apennina,

A. hlanda, Myosotis dissitijlora, Rliododendron daiiricum amongst the number.
Belmont Villas.—Very mild month. Temp, below freezing point on five

nights only. Mean 41-7°. S.W. winds on 22 days. Castle Ashby.—
Rainfall about average of last five years, (l-59in.) " February fill dyke "

has a bad character, which, however, appears to be the reverse of the

truth. Results of last five years at this station show it to be the driest

month in the year except May, (l-51in. average.) Burlet-on-the-Hill.—
Snow and rain on 13th. Altarnun Vicarage.—A remarkably dry

month ; the first ten days rather frosty. Orleton.—First twelve days

di-y and cold, with severe frosts, but no snow ; remainder of month warm
but cloudy, httle sunshine, rainfaU nearly an inch below average.

Brampton, near Chesterfieli).—8th, hazel catkins; 13th, snow on

ground ; 18th, ash leaf ; 19th, lesser celandine and dog's mercury in

flower ; Rosa arvensis and sweet violet on 25th ; Rosa canina on 28th.

I
Noteg of Lessone on Elementary Botany. By W. Bland, Master of the

Endowed School, Driifield. (Bemrose's School Manuals.) London

:

Bemrose and Sous. Parts I. and II., 6d. each.

After reading the numerous text-books of Elementary Botany which
the last few years have produced, and which repeat the old, old truths in

a very similar and monotonous way, it is a relief to find one which strikes

out a new hue as this does. Were it for nothing else, it would be
remarkable for the entire absence of the stock woodcuts, which have
been repeated in one book after another till they have grown wearisome.
Every one of the drawings, mostly by the author himself, with which
this little book is adorned, is new. This point, however, concerns more
the teacher than the taught ; it is of gi-eater consequence that they are
exceedingly numerous, and bear the mark of having been copied direct
from nature, with the exception of a few, which are all the more
conspicuous amidst the general excellence. Some of them, as those
illustrating the terms moiuecious and diwcioiis, will be more instructive to
young readers than a lengthy paragraph of description. A few of the
illustrations are misleading, noticeably that of the cone (p. 23,) the salver-

shaped corolla (p. 29,) the silique (p. 41,) and the lichen (p. 85.) That of

the Volvox on p. 86 is strikingly inaccurate. The microscope with which
Mr. Bland saw this must have resembled Sam. Weller's "patent gas
microscope of hextra power." Imagine a distinctly oval body, adorned
with eight large tubercles, each furnished with two stout cilia, whose
length is equal to half the diameter of the Volvox !

The value of the book is marred by the inaccuracy of some of the
derivations given. An Antheridium. is so caUed not because it is " like a
flower," but because in function it " resembles an anther," if it and
similar words should not rather be considered diminutives ; and an
Archegonium is not the " chief female," but the " beginning of the female
organ." We may also notice that the useful fibres of flax and hemp are
derived from the inner layer of the bark (p. 12,) as the author himself

N
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states on p. 90 ; that valvate means not " in folds," but " arranged like

folding doors, ralvce ;" that ovani does not mean " like an egg," (p. 36,)

but "that which contains eggs." There are some sentences which a
learner would misunderstand, but which the teacher, who knows what
the author intended to say, can easily correct ; e.g. he appears to state

that the stellate form of cell is pi'oduced by the mutual pressure of

adjacent cells (p. 87.) These, however, are small faults, easily coiTected
in a new edition, and they are pointed out with that view. For the
purpose for which the book was written it is well adapted—Part
I. to give a class of young children their first notions of morphology and
classification ; Part II. containing a practical experimental introduction
to vegetable anatomy and physiology for senior scholars, based upon
the South Kensington course. This part, indeed, comprises much inform-
ation upon the lower forms of vegetable life, which is not usually
included in an elementary book, and more advanced students than those
for whom it is intended may learn something fx-om it.

W. B. Gro\-e, B.A.

Corrtspnbciue.— » —

.

The Mildness of the Winter.—I found a bed of Petasites vnlgnris

in full flower, on January 17th ; and on March loth, Ado.ra Moschatellhta,

in a wood.—0. M. Feilden.

A Feathered Visitant.—I have had a very curious visitor—a black
and white blackbird—in my garden at Stoke. The markings of his

plumage were a good deal like those of the magpie, but with rather more
white, which was very conspicuous when he was on the wing. His
manners and customs, as weU as his voice, were pi-ecisely like those of

the ordinary blackbird, and he had a fine golden bill. He stayed with
us two or three weeks, but has since disappeai'ed. I was gi-catly in hopes
that he would have stayed to build his nest.

—

John Gulson, Coventry,
March 6th, 1878.

The Harebell with White Flowers.—Will any botanical roadera
inform me of any spots where they have seen Camjxtnula rotundi'olia

producing white flowers freely ? Is there any connection between the
colour of the flower and the soil upon which the plant grows ? Last year
I found the white-flowered harebell growing abundantly on the mountain
limestone between Hartington and Buxton, and again at Brcedon Hill in

Leicestershire, also on the same rock. Is the white variety constant for

Buccoeding years, and has any one ever met with white and blue flowers
on the same plant ?—H.

Is the Arum an Insectivorous Plant ?—During some rambles last

Bummer I examined numerous specimens of the common plant known
as " Cuckoo-pint," or " Lords and Ladies." Without exception I found
within the nearly closed spathe a number of small insects, some
apparently stupifiod, others dead, whilst chitiuous fragments of others
alone remained. The remarkable appearance of the plant—its spotted
leaves and strangely shaped and briglitly coloured spadix, are well fitted

to attract the attention of insects. Hitheilo their visits have been con-
sidered chiefly in connection with the fertilisation of the flower, but it is

possible that other ends may also be subserved. My only aim in men-
tioning the matter now is to call the attention of observers to this plant
during the coming summer.—H.
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Geology.—A interesting deposit of shell-marl, overlaid by peat and
a considerable thickness of fine clajs has been exposed in excavations

near Leicester. I hope to give particulars in the "Midland Naturalist"

at an early date. A minute examination of the interesting series of

freshwater shells in the marl and lower part of the peat is now being

naade. The peat also contains numerous insect remains, whilst the marl
is so full of the seeds and stem incrustations of Chara as to suggest the

probability of its having been formed in great part by this plant.—H.

The Meaning of Knowledge.—Mr. Watson thinks I have unduly
limited the meaning of this word ; but I have nowhere asserted that it

bore no other meaning than the one I assigned to it. Like a large number
of EngUsh words, it has several shades of meaning, most of which are

included in my definition. I wished only to point out the incorrectness

of its use as a sjTaonj-m ol belief, the difference between knowledge and
belief being very wide, and the common confusion between them a

Bource of grave and constant error.—F. T. Mott.

Postal Miceoscopical Society.—Allow me to draw the attention of

your microscopical readers to this society, established about four years

ago, for the purpose of encouraging the study of such subjects as are best

elucidated by the microscope, by sending boxes containing from twelve to

sixteen objects that are expected to be mounted by the sender, with an

explanation of each. For that purpose a small book accompanies each

box in which members wi'ite their remarks, explanatory or critical, on the

different slides. The present president, Mr. Tuffen West, and Messrs.

Underbill, Hammond, Kyngdon, and others, frequently illustrate the

objects by excellent coloured sketches ; the notes and drawings are

in themselves very interesting. The subscription of 2s. 6d., (exclusive of

postage, &c.,) and'2s. 6d. admission fee, are the only expenses, except four

ehdes a year from each member to help to fill up the boxes in his circuit.

Mr. A. Allen, of 1, Cambridge Place, Bath, the secretary, will, I am sure,

be pleased to give every information to enquirers. Cannot our Bir-

mingham friends form a section from among so many excellent micro-

Boopists?

—

Thomas Partridge, M.P.M.S., Stroud.

Botanical Queeby.—Will you or some of the botanical readers of

our Journal oblige by informing me of what use are the " thickened

hollow spots" (of Bentham) at the base of the petals of the genus

Ranunculus, and whether they occur in any other genera or species ?

—

H. F. Devis, King's Heath.

[These " hollow spots " are what are known as nectaries. Their

function is that of secreting the nectar or honey, and they often serve an

important purpose in the economy of flowering plants, helping to bring

about cross fertilisation ; thus, the nectar they secrete is much sought

after by many insects, and in obtaining the honey the insect frequently

gets dusted with, the poUen from the ripe anthers of the flower visited.

This it carries away, and in visiting another flower in search of more
honey, deposits the pollen carried from flower No. 1 on the stigma of

flower No. 2. In this way it unconsciously aids in bringing about the

fertilisation of the ovules. These nectaries vary in form, colour, &o.
;

in Cruciferae they occur as little gi-een warts at the base of the filaments,

in Umbelliferae they form the fleshy disk at the base of the styles

;

Bometimes they occur as spurs at the base of anthers, as in the violets
;

again as spurs at the base of the petals, as in many orchids and in the

larkspur. They occur as pores at the base of the petals in another of

om- British plants, Fritillaria Meleagris. For full information see

Balfour's "Manual" or Sach's " Text-book of Botany," under the head

Nectaries.—J. E. B.]
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A Microscopic Trap for a Rover.—If you would Bet aside a special

oomer for Practical Hints in Microscopic Manipulation, I, for one, should
turn to it first on opening your journal. Wo all of us learn something in

practice worth recording. Yo\ir coiTespondent S. 8. R. has kindly sent

me a rich collection, containing anaongat others Hydatina Senta, (see Dr.

C. T. Hudson's, paper 2 M. M. J. 22,) a rotifer which, if it has room for

its vagaries, is the maddest of rovers, delighting chiefly in balancing
Itself on one toe and pirouetting as hard as it can turn in a vertical

position 1 I first tried my lasual cell, a ring of microscopic glass, the
very thinnest I can get, (and answering to the number 6 on the adjust-

ment collar of the ^th,) with a piece of glass as thin as itself over it. This
prevented the whirligig perfoiTuance, but rest was out of the question,

and following even Hydatina's charms under a J gets monotonoue
when you are always only just catching her tip. So I tried an old idea in

a new form. I took a flat glass slide and dropped two Hydatinas on it,

with a small drop of water about ^in. in diameter. Upon this drop I

laid some cotton wool, frayed out so as to be much diluted with (I suppose
I ought to say diffused in) space. I then put the thin sheet of glass

on that, gave the thin sheet a touch with a needle to set the capillary

attraction up, and Hydatina's gambols were over. I used a |th to

examine her easily. The wool acts as a prison to the animal, and a pro-

tection from pi'essure, I had restrained the little beauty as completely
as a driver holds a well-broken horse. As the water evaporated a drop
added at the side ran in and made all things comfortable again, and I

have the two specimens still safe and back in their original bottle. I

first tried a trap like this, some years ago, on an animal of extraordinary
character. It was related to the Poduras, I believe, but I have missed
fixing its name—perhaps you can help me to it. It lived in a ditch

—

gregarious—hopping on the water perpetually, and most difficult to

catch, about 1-lOth of an inch long. There was no keeping it still a
minute, so I improvised, in a deepish glass ring, a forest of cotton wool
for it to ramble in, and the effect was most successful—I saw the
instrument which gave it its extraordinai'y power of jumping actually in

action. It consists of an enormous stumpy muscular organ, with a
round cleft end. It is concealed in, and comes at will in and out of the
centre of the under side of the abdomen ; it gripped a piece of the wool
with the cleft end, pinching it, and then by a violent efl'ort—the exact
nature of which I was unable fully to examine—it made its leap. The
relative size of the organ, as compared with the abdomen, was some-
thing enormous—my notes say as 1 to 3, and it must have been very
nearly that. Now, but for my wool trap I should have been quite baffled

by both animals, for the compressorium is uncertain and difficult to
manage, and, when successful, too often creates unnatural attitudes. I
offer these hints with some confidence to your readers, and shall be
grateful in return for a few practical hints on my own weak
point, which is "light."—F. A. Bepwell, Fort Hall, Bridlington Quay,
Yorkshire. [Wc shall be much obliged to any microscopical readers
who will act on Mr. Bedwell's hint and send us accounts of their
methods of manipulation.—Eps. M.N.I

London Notes from an Occasional Correspondbnt.—Let me con-
gratulate you on the near commencement of the Birmingham Aquarium,
and express a fervent hope that the mistake too frequently made of consider-

ing the buUdiug first, and then consulting the scientific constructor, may
not be fallen into, but that the Naturalist shall advise as to the Architect's
plans before they are accepted. I am sorry to add that precautions are
necessary to pi'cvcnt the wanton or thoughtless cruelty practised towards
the animals by visitors. A short time ago a gentleman was nearly
knocked down l)y an electric eel which he seriously injured ; then the
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largest crocodile ever brought alive to this country;' was killed by some
one thrusting a stick into its eye, and last week seals were poisoned by
fusees thrown into their pond, and one is dead. All this has happened
at the Westminster Aquariuin within the last three months, and it

makes it heartless work when one has to contend against so manj' diffi-

culties. Cook, who brought over the white whale, left on the 14th for
Labrador in quest of others, and may be expected with his treasures in
due time.—The Entomological exhibition was a wonderful success, as it

deserved to be, since it was the largest and most complete ever held in
this countiy. With 900 cases, repetitions wei-e a matter of coui-se, but
there were great rarities, including an unnamed one from the Himalayas,
Tory like P. Faris, but, if possible, handsomer; Lord Walsingham's
exhibit was the most interesting, and I commend it for imitation to all

true lovers of entomologj' ; not only was the perfect insect there, but the
caterpillar and pupse illustrated its progress ; and beautiful models of the
leaves on which it fed, made of wax paper so admirably as to truly
simulate nature, completed the life history, while all were prepared by
his lordship himself, who has contrived to invest the caterpillars with
most life-like and characteristic attitudes. These are prepared by first

kilUng with chloroform or ether, (not in the cyanide bottle, which
destroys the coloui',) then making a small perforation near the anus
with fine scissors, and roUing with a cedar pencil on blotting paper till

the contents are extruded. A blow pipe is next inserted into the slit,

and the animal then gently inflated to its natui'al size, when it is dried
on a hot plate or in forceps over a spmt lamp, and the thing is done.
It requires skill, and some early failures may be anticipp^ted, but the art

is soon acquired, and well repays the trouble. Camberwell Beaiities

and Piu'ple Emperors, were common enough ; and one exhibitor had
nearly 7,000 Coleoptera, the work of forty years' collection, at sight of

which, I, as a semi-scientific " flaneur," felt (and I hope many more like

myself did too) ashamed of my lazy life. There was, too, evidence of the
progressive advance of artistic taste among the people, in fifty really

exquisite drawings of insects and flowers by a poor working man who
had never had a lesson, and whose painting was done by candle light,

after work hours. All honoiu* to him. Your old associate, Mr. F.
Enock, was there with his microscopic objects, which are obtaining a

well-deserved celebi'itj' ; his latest success being entire insects mounted
without compression ; these seen by dark ground illumination are as

beautiful as they are instructive.—Let those who keep monkeys beware
of overfeeding. Generally the animals die of lung disease, and there-

fore fat-forming and heat-producing foods are most suitable, but corn
flour and sugared milk have just killed the most intelligent Chimpanzee
I ever knew, and the jwst mortem, made by Professor Seeley, showed he
was loaded with fat, expecially about the heart, which failed in con-

sequence.—W. J. S.

^Icaiiincis.

" On the Detection of Toxic Matter connected with T3"phoid and
other Enteric Diseases " is the title of a paper read at a recent meeting of

the Microscopical Society by Dr. Bartlett. In the course of it he gave an
account of his attempts to trace to its ultimate soui'ce the cause of a

recent outbreak of t^-phoid fever, and showed that whilst chemical

analysis had failed to discover any impurity either in the water or milk,

he had been able, by means of microscopical examination, to detect in

the water certain bodies, presumably of a fungoid character, which were
identical with those found in the bowels of persons who had succumbed
to the disease.
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West London Entomological Society.—On February 22ud, Mr.
Silcock exliibited A. pwdromaria, P. j^i^osaria, N. Iiispidaria, A.

(Fsnilaria, II. leucaphedrin, aud H. pro<jemmaria. March Ist, Mr.
H. Timms, N. hixpidaria. March 8th, Mr. Walford, N. hispidaria and
H. leucophearia ; Mr. Coverdide, a very d&r]s. vSjV. of H. proffemmaria, the
oblique lines on the fore wings being quite invisible. March loth, Mr.
Kussell several dark varieties of II. proyeminaria.

Geological Society.—At the Annual General Meeting, held on
February 15th, H. C. Sorby, Esq., F.R.S., of Sheffield, was elected

President ; aud Profs. Bonney aud Judd were chosen Secretaries. The
medals, &c., were awarded as follows :—WoUaston Medal, Dr. T. Wright,
of Cheltenham ; WoUaston Fund, Mr. W. J. Sollas ; Murchison Medal,
Dr. Hans Bruno Geinitz, of Dresden ; Murchison Fund, Mr. Chas.
Lapworth; Lyell Medal, Prof. Geo. Busk; LyeU Fund, Dr. Waagen, of

Vienna.

The Bapcliffe Observatory, Oxford.—The Radcliffe Observer, the
Rev. Eobt. Main, M.A., has just iiublished his Meteorological Observa-
tions for 1875. There are two sets of instruments in use in the
Observatory ; one of the ordinary kind, from which eye-observations are

taken b}' Mr. John Liicas, the excellent and careful assistant ; and the
other self-registering, by means of photography. The diurnal inequalities

of the mean monthly and j'early meteorological elements have been care-

fully worked out by Mr. Main, as in former years. We note that Moffat's

test papers are used for the detection of ozone with ajiparently good
results. The position of some of the instruments seems open to

question. Thus, the vacuum solar-radiation thermometer, with blackened
bulb, is stated to be " in a niche in the front of the west wing of the

Observatory, about oft. from the ground ;

" surely the radiation from the
wall must affect it? Such instruments are usually placed on a jiost, over

grass, with the bulb at a height of -Ift. Until uniformity can be obtained

in the placing of all instruments, the comparison of observations taken
at different places luider dijf'erent coxdition.t must be misleading. Why
should not a general confex-ence of English Meteorologists discuss these

questions, and issvie rules by which all observers would, we are sure, be
willing to be bound? In an appendix Mr. Main gives ver%^ valuable

tables of barometric aud thermometric heights for the last twenty-one
years, and mean monthly rainfall for twenty-five years at Oxford.
Altogether the publication is one of great accuracy and intei'est, and
worthily sustains the high reputation of the Radcliffe Observatory.

The XJkited States Survey.—I have just received from Professor

Hayden, of Washington, a parcel of the publications of the United States

Geological and Geographical Survey for 1877, comprising monographs of

North American Rodentia, by Coues aud Allen, (a thick ito. volume
;)

Annual Report of the Survey of Colorado, (a thick royal 8vo. vol., full of

maps and plates and woodcuts ;) monograph of the North American
Mustelida), by E. Coues, (with twenty plates;) Ethnogi-aphy and
Philology of the Hidatsa Indians, by W. Matthews ; besides several

thick pamphlets, published at short intervals, with outline reports of

the work iu progress. The immense amount of labour and expense
which these five volumes represent, the great value of their contents,

and the liberahty with which they are presented to such institutions as

are likely to appreciate them, deserve the most cordial recognition in all

scientific circles tliroughout the world. Yet it is probable that a majority

of the members of the Midland Union are scarcely aware of their

existence. I will endeavour at a future time to give some further

particulars of the work which is being done by Professor Hayden and his

numerous colleugnes, and being paid for by the American people.

—

F. T. Mott, Leicester.
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The HippopoTAJirs, which has been in the Zoological Gardens,
Regent's Park, London, since 1850, died on the 11th March.

The Analogies or Plant and Anulal Life.—A lecture on this
subject, delivered by Dr. F. Darwin, at the London Institution, appeaxs
in " Nature," of March 1-lth and 21st. It will repay careful perusal.

^epmls of Sorietits.—-^———
BrR^^NGHAM NATUEAL HISTORY AND MICROSCOPICAL

SOCIETY.—Microscopical Geneeal Meeting, February 19th.—Mr. G.
Hookham, M.A., read a paper on " A Method of Preparing Crystals for the
Microscope."—Mr. W. E. Hughes, F.L.S., read the first portion of a paper
by Dr. Cobbold, F.R.S., on " The Parasites of Man." General Meeting,
March 5th.—Mr. A. W. Wills read the first of a series of papers on " Freshwater
Algae."—The Adjourned Annual Meeting was held on March 12th, when the
Presi'lent (Mr. Edmund Tonks, B.C.L.) delivered the Annual Address, the
subject of which was " Malaria."—A vote of thanks was given to Mr. Tonks forhia
address, on the motion of Dr. Deane, seconded by Mr. W. Southall, and supported
by Dr. W. Hinds and Mr. W. Wright Wilson.—Dr. A. Milnes Marshall presented
a copy of his paper on " The Development of the Cranial Nerves in the Chick."

BIRMINGHAM AND MIDLAND INSTITUTE SCIENTIFIC SOCIETY.
—February '27tb.—Mr. Allen Everitt read a paper on " What to See within Six
Miles of 13irmingham." lu the course of a most entertaining and graphic
address, Mr. Everitt described the various old churches, moated and timber
dwellings, and ancient farm houses within a radius of six miles The lecture
was illustrated by sketches made by Mr. Everitt. March 13th.—Mr. C. E.
Robinson read a paper on " The Geology of Ludlow."

BUETON-UPON-TRENT NATURAL HISTORY AND ARCHAEOLOG-
ICAL bOCIETY.—March 12th, Mr. E. Thomewill read a paper on " The
History of Burton Abbey from the date of its foundation, to the end of the
Xli. Century."

CARADOC FIELD CLUB.—February 25th.—Annual Meeting, held at
Shrewsbury—Rev. J. D. La Touehe re-elected President ; Rev. J. J. Lambert
elected Vice-President. Places and dates of Field Meetings for the season fixed
on, viz :—June 26th, Stokesay ; July 24:th, Abbey-cwm-hir ; August 27th, Lilies-

hall ; September 25th, Special Meeting, for Cryptogamic Botany, Downton
Castle.—The President gave his address, and a telephone was exhibited and
lectured on by T. P. Bluut, Esq.

CHELTENHAM NATUEAL SCIENCE SOCIETY.—Genebal Meeting,
February 21st.—The President, Dr. T. Wright, F.R.S.E., F.G.S., gave his
opening address. He dwelt much on the natural advantages open to the society
in the locality, and the interest each searcher after knowledge would find in
studying the geological, botanical, and physical features of Cheltenham and
its neighbourhood. He then pointed out, and, by aid of diagrams, explained the
general geological features of the hills surrounding the vaUey.—Mr. H. A.
James then gave a full and lucid description of the telephone. An instrument
had been fixed in the room, connected with a shop in the street, and much
amusement was caused by the messages sent and received.

EVESHAM FIELD NATURALISTS' CLUB.—Meeting, January 30th.—
Mr. J. S. Slater read one of the Manchester Series of Popular Lectures, by Win.
Pengelley, F.E.S., on "The Cave Men of Devonshire." February 27th.—Mr.
T. E. Doeg delivered an address on " Oar Local Molluscs," which he illustrated

with some microseopie slides.—The Rev. J. Collins Odgers, B.A., read a paper
on the " The Less Parasitic Plants," including fungi, mushrooms, and potato
mould.
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NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY,
NATURAL SCIENCE SECTION—March 13tli.—A paper was read by Mr. G. B.

Rothera, ou " The Physiography of the Yorkshire Coast," iUustrated by maps
and sections. March '20th.—Microscopical evening. The Rev. G. E. C. Casey,

M.A.. F.G.S., introduced the subject of " The Epi<lerraal Appendages of Plants."

March '27th.—A paper on " Rotifera," part of which appears in our current

number, was read by Mr. E. Smith, M.A.

NOTTINGHAM NATURALISTS' SOCIETY.—February 20th.—A paper

on " A Feather " was read by Mr. Blaudy. February '28th.—The Annual Soiree

was held at the Mechanics' Large Hall. There was a very large attendance.

Several societies in the Union were represented. There was a good display of

microscopes and other objects, including local collections of sliells, rocks, birds'

eggs and nests, butterflies and moths, &c. At 9.15 Mr. A. H. Simpson exhibited,

by means of the oxy-hydroceu microscoi^e, a series of photographs for the lantern.

Amongst others was one of the cover of the " Midland Naturalist." Altogether

it was a most successful evening. March 6th.
—

" Life History of a Butterfly,"

by Mr. C. T. Musson. March 13th.—Microscopical evening, " Insects."

RUGBY SCHOOL NATURAL HISTORY SOCIETY.—February 23rd.—
The President read portions of the Meteorological Report. The rainfall of the

year was 28-72in., being less than 187(5 by l'9in. Rain fell ou 195 days. Papers
were read as under :—By Mr. G. .Tones on " The Rise, Progress, and Fall of

Gothic Ecclesiastical Architecture in England ;" by Mr. H. .J. Else, ou "Cam-
panology ;" and l)y Mr. Percy Smith, on " Mushrooms," in the course of which
he described the various edible and poisonous kinds. Mr. Bloxam exhibited two
Roman lu'ns and bones found b^' Mr. E. A. Bird, at Soreham, Cambridgeshire,

and described the ancient British, Roman, and Saxon modes of burial. Numerous
specimens were exhibited. March 16th.—Mr. M. H. Bloxam, F.S.A., read a
paper, full of interest, on "Rugby School Close." Among the exhibits at this

meeting were some beautiful specimens of arborescent copper ore.

STROUD NATURAL HISTORY AND PHILOSOPHICAL SOCIETY.—
March 12ih.—The Rev. W. Farren White, M.A., read a most interesting and
elaborate paper on "The Slave-making Ant," (Formica sangiiiucu,) illustrated

by diagrams and specimens, and a living colony of the species of ants forming
the subject of the paper. There was a large attendance.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN SOCIETY.—February 18th.—Mr. F. A. Grayston read a paper on
" The Correlation of the Leicestershire, Warwickshire, South Stalfordshire, and
Shropshire Coalfields." He showed that they were portions of one extensive
formation, and gave it as his opinion that probably large deposits of coal and
ii-onstone existed beneath the Permian and Triassic rocks, which, ou the surface,

separate the coalfields. In support of this view Mr. Grayston stated that the
7ft. coal of that district, and also the strata between that seam and the " Smithy "

coal, could be i<lenlilied in each of the other three coaltiolds, aud that there were
many reasons for assuming that the thick coal )f South Staffordshire was repre-

sented in Leicestershire, Warwickshire, and Shropshire, by the numerous thin
seams of coal found there in the upper part of the coal measure series.

Several plans and diagrams in illustration of the subject were exhibited.

March 4th.—Mr. R. W. Hanbury, M.P., gave a description of his ride through
Asiatic Turkey to India, in the course of which much interesting information
was given. Mr. Hanbury exhibited a bronze sword, found near Diarbekr, and
presented to him by some monks. It is supposed to bo the oldest sword iu

the world. An inscription, in cuneiform characters, cut deeply ou the blade,

has been translated thus :
—

" Palace of Vuluirari, King of Nations, son of
Pudil, King of Assyria, son of Belnirari, King of Assyria also." Vulnirari
reigned between 1390—1350 B.C., and 500 years before David and Solomou.
Mr. Hanbury also exhibiteil severiri tracings of inscriptions from the walls
aud stones iu many interesting; places visited by him on his journey*.
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FEESHWATEE ALG^.*

BY A. W. WILLS, F.C.S.

The objects of the " Midland Naturahst " are, like those of the

several societies in the Union which it represents, at least threefold,

viz. :—1st, to record such original researches and observations as there

members may be fortunate enough to make ; 2nd, to facihtate a complete

record of the flora and fauna of the several districts of the Midland
Counties ; and lastly, to enable lovers of Natural Histoiy to hold out a

helping hand to one another by pointing out how others may pursue

most profitably such branches of study as they have themselves specially

affected, and by communicating to one another such hints as are derived

from their individual experience, whereby success may be ensured, time

saved, or gaps in special lines of investigation filled up.

The present paper falls within the scope of the last division ; it

records little or nothing which is original ; its object is to invite attention

to a branch of microscopical study in which there is ample scope for

observation, and to point out in what fashion the examination of the

great gi'oup of plants known as the Freshwater Algso may be successfully

begun and carried on.

In doing this it vrill be convenient to ask and briefly to answer the

following questions :

—
"What are Freshwater Algae, and why will they repay

patient investigation ? Wliere must they be sought ? What are the

general features of their structure, modes of reproduction and mor-

phology, and the characteristics of the principal gi'oups into which they

are divided ? How are they best collected and preserved ? And how
should observations be recorded ?

1st.—Freshwater Algse are minute plants, mostly requiring con-

siderable magnifying power to reveal their structm-e, belonging to that

great group of water-weeds included in the somewhat loose tei-m of

Confervoidece or Chlorospermeas, of which the coarser green weeds of the

sea shore are the most famihar examples.

The imperfection of a classification by reference to the colour of

these plants or of their spores will become evident from the outset ; it

must be accepted only as a rough division by which the majority only of

the genera are covered.

The freshwater species are far more delicate in texture and various

in form than the marine ones, and comprise, in addition to those larger

* Description of Figubes.—Plate I.

Tig. l.—Cldorococcum vulgare, from, the ha,ik of an ash tree, showing subdivision

of cells into groups of two, four, &c.

Fig. 2.—ProtococcMS.—Species allied to P. pluvialis, from a freshwater aauarium,
showing subdivision of cells and formation of motile forms.

Fig. 3.— CTrococcus sp ? Hass., from damp wall of a greenhouse.

Fig. A.—Frotococcus sp?, from wet rocks at Church Stretton.

Fig. S.—Tetraspora lubrica, from bogs in Sutton Park.

Fig. 6.—Micra8terias rotata and Cosmarium coclatum, from bogs in Sutton Park,

showing increase by cell-division.

N
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filamentous kinds wliicli eveiyoue would recognise as first cousins of the

familiar green seaweeds, an immense number of minuter forms, the

relationship of which to their more robust kindred is not so e\adent, and

at least two vast groups, totally different in external aspect, rich in the

tcnderest colours and most exquisite shapes.

But the whole order is especially attractive to the Botanist, not only

by reason of its singular gracefulness and beauty, but because in no other

can ho watch so easily the mysterious fundamental processes of cell-

division and of reproduction. " To penetrate everj'where to these first

rudiments of stioictiu'e, to follow out from them the coiurse of the develop-

ment of the tissues of all parts, and to make out the laws according to

which the cell-formation progi'esses to produce the various arrangements

on which the structure of the plant essentially depends, is one of the

most difficult, but at the same time most profitable tasks."*

The facility with which these plants can be kept alive for a length of

time—often long enough to enable the observer to trace in one individual

its entire life-history—the trausluceucy of their cell walls, which lays

open to his observation under the microscope the active processes going on

within ; the many points in their moi'phology still awaiting solution, and

the comparative ease with which they may be preserved for an indefinite

period with httle loss of their natural form ; aU these are grounds upon

which they possess a high degree of interest, and challenge a more

extensive study than they generally receive.

2nd.—Wliere are the Freshwater Alga3 to be sought ?

One is almost tempted, from their universal diffusion, to reply,

"everywhere." It is, at any rate, safe to answer, " wherever moisture

or fresh water is to be found—on the pots and walls in a gi-eenhouse, on

the shady sides of tree-trunks, on damp banks, on the moist faces of old

walls, in the diipping from water-taps, in every ditch, in the hoof-holea

where cattle have trodden in marshy ground, on thatched roofs, in bogs,

on moist moorlands ; above all, in every clear pool, lake, and mountain

tarn, in cold springs and hot springs, floating on the surface of water

wherever it is foiind, clinging as parasites to submerged roots, sticks, or

larger water-plants, or entangled among bog mosses and the hke."

In describing the principal families wo shall revert to their

habitats and give some hints as to the signs by which their presence

may be recognised.

3rd.—Let us now proceed to consider Jjriefly the principal orders

into which they naturally fall, omitting, however, for convenience,

that vast gi'oup of minute brittle siliceous organisms, the Diatomacea3,

whose vegetable character was so long disputed, and is not even now
universally admitted, with which every Microscopist is familiar, inas-

much as their amazing variety of form and the great beaiity of their

sculptured marltings have long caused them to stand foremost among
the prepai'ations ot dealers and the objects of popular exhibition.

We begin, therefore, with the large and universally distributed

division of Unicellular Algaa, which form (with the exception of the

* A. Braun. "The rhenomenon of Rejuvenescence in Nature," p. 122, (Ray
Society, 1853.)
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Desmidiaceao) the least conspicuous, but by no means the least inter-

esting member of the family, by reason of the facihty which they afford

for studying the phenomena of indefinite increase by cell-division.

The obscurity of the characters of these minute forms has led to a

reckless multiphcation of supposed genera and species ; indeed there is

Uttle doubt that some of these really rej^resent different stages in the

life of the same species or even early stages in the development of higher

cryptogams.

The simplest, and at the same time the most widely distributed

plant in this order, probably the most universally distributed of all

plants, is CMorococcuin vulgare, the humble organism to which the

green colour of the bark of most trees, of old paUngs, gates, &c., is due.

It consists of myi-iads of minute spherical cells, from l-1500th to l-2000th

of an inch in diameter, [Plate I., Fig. 1,] in which the process of division

of each original cell into two, four, or eight secondary ones, is admirably

exhibited. This appears to be the only process by which this species is

multix^lied, but in that which we shall nest consider we shall trace the

addition of a further mode of increase which prevails, with some modifi-

cations, through many of the more highly organised families of Algse. This

plant, probably aUied to the Protococcus j;/«rirtZ/s of some writers,

appeared some time ago in a freshwater aquarium, and consists of

innumerable spherical cells, fi-om l-1250th to l-2000th of an inch in

diameter, the outer coating of which takes the characteristic blue tint of

cellulose when treated with iodine. The inner gi-anular contents are

sometimes bright red and at others green. Both forms exhibit the

phenomenon of cell-di\dsion, gi\'ing rise sometimes to a still or motion-

less progeny, and at others to active zoospox-es, which move through the

water by means of pairs of cilia, or by a single cilium. The relations of

these two forms are somewhat obscure, and we have not been able

altogether to reconcile our own observations with the statements to be

found in books upon this subject. The red cells, at any rate, are

capable of Ijing dormant in a dry state for long periods, the active

processes of subdivision being re-estabhshed when water is added.

Plate I., Fig. 2, represents some of the conditions of this plant. Protococcus

pluvialis has been elaborately investigated by F. Cohn, whose research is

translated in the Ray Society's volume for 1853.

We also give sketches of two kindred species, belonging respectively

to the genus Vrococcus, Hass., [Plate I., Fig. 3] and Protococcus [Plate I.,

Fig. 4.] From these simj)lest forms there is an easy transition to such

genera as Tetraspora, in which numerous green cells are arranged in a

continuous gelatinous frond, in groups which show very beautiftdly then*

reijeated sub-di\'ision into two and again into four, whence the generic

name. Tetraspora luhrica [Plate I., Fig. 5] is abundant in summer in little

streamlets among boggy ground in Sutton Park,* and is at all times a

* Sutton Park is a property of some 2,500 acres, held under an ancient Charter
by the Corporation of Sutton Coldfield, for the beneiit of the inhabitants. It com-
prises woods, moor land, large sheets of water, and clear streams, and, being only
seven miles from Birmingham by raU, is the " happy huuting-gi-ound " of the
Naturalists of the town and district. Many of its rarer plants and animals have
gradually disappeared before the vast numbers of visitors who now n'equcnt it,

before recent " improvements," and still more before the railway works which have
sorely mutilated the beauty of some of its most charming parts.
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pleasing object, especially wlieu viewed by dark back -ground

illuraiuatiou.

A further step towards more complex structure is traced in the

nearly allied Enteromorpha iittestinalis, which, in late summer, fonns pale

green tubular fronds, often a foot long, in similar habitats, and is found in

gi-eat abundance in warm pools in the " Black Countiy." Like

Tetmspora, it is a charming object, especially in a young state, and it

possesses further interest, as connecting the marine and freshwater

floras, being an inhabitant of salt marshes also, and leading up to several

species which are exclusively marine.

To the same order as Protococcus belongs that most strange and

beautiful of all the lower vegetable organisms, Voh-ox globator, to which

the limits of this paper do not allow more than a passing reference. It

must suffice to remark that the analogy between Volvox and Protococms

will be more easily reahsed by conceiving a number of the gi'een cells of

the latter in their motile condition thickly and symmetrically embedded

in a larger glassy sphere, with the ciha ouly protruded.

Volvox should be examined in cells shallow enough to prevent its

movement, and by transmitted light, in order to observe its structure

;

but its most lovely aspect is when it is viewed by powerful dark back-

ground illumination in a cell sufficiently deep to allow its exquisite pale

green crystal spheres, with their miniature Volvoces within, to maintain

their swift and graceful roUing motion across the field of the microscope

under low powex's, when it becomes an object of matchless beauty.

It is not an abundant plant in this neighbourhood. The mthless and

wanton invasion of Sutton Park by a railway, and consequent filliug-up

of the well-known "Webb's Stews," have destroyed a constant habitat of

this as of several other choice plants, as well as the first known locahty

for the beautiful Kotifer Melicerta Tyro, discovered there last year by Dr.

Hudson.

The distribution of Volvox seems to be capricious, for it often appears

in sufficient quantity to render the water pale green, then disappears as

suddenly, and perhaps only reappears months or years afterwards.

There are, however, situations in which it appears every year, and
whore good specimens may bo obtained by straining a few pints of the water

through inusliu, and so, as it were, concentrating the spheres of Voh'ox,

which may then be washed off into a small bottle. If it is desired to

keep this plant in cultivation, all Entomostraca must be carefully removed
with the pipette, as they devour it greedily.

For details of its structure and mode of rcj)roduction the student

should refer to the researches of Busk, Cohn, and WiUiamson, of which

a slight summary is given in the " Micrographic Dictionary."

Before passing from the Unicellular Algro, wo must glance at one
other large order, which surpasses all others in variety and singularity of

form, in perfection of symmetry, and in brilliance of colom*—the

Dcsmidiacca;.
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Fortunately they are widely distributed ; it is rather the exception
than the rule to take up a dip of water fx-om a pool or marsh in which
some of the brilliant crescents of Closterium or the sculx:)tiu-ed discs of

Micrasterias do not dehght the eye. The most distinctive featiu-e in their

appearance is the perfect bilateral sjonmetry of the two halves into which
each plant is generally divided.

The fi-onds of Closterium are morg or less crescent-shaped, from the
shghtly curved form of the Tartar bow to the complete crescent foi-m of

the young moon ; in Cosvuiriuin, Euastrum, and Micrasterias they
consist of thin discs of a more or less oval or oblong shape, deeply constricted

in the middle, and with their edges cut, crenated, or sinuated into forms
of exquisite beauty and endless variety; while in Staurastruin and
XaiitJiidium they assume a triangular aspect or have their edges adorned
with spines or other appendages.

A glance at the figures in Kalfs' " DesmidieaB," at Plate X. in the
" Micrographic Dictionary," or better still, at a few specimens in a
friend's microscoi^e, will give the beginner a better idea of their charac-

teristic appearance than any description, and enable him at all times to

recognise them among his own gatherings.

These plants rejoice in peaty bogs, where they occm- either scattered

here and there among larger plants, or in thin films encrusting their

submerged stems ; or floating in delicate clouds in the recesses of shallow

pools, where the eye only detects them when it has become accustomed
to the dim light by steadily gazing into the water for some minutes.

From such positions Desmids are best removed by carefully passing

a watch glass under them, and raising the contents with slow and steady

motion to the siu-face. Many fine specimens may be obtained also by
squeezing out the water fi'om haudfuls of clean Sphagnum moss into a
shallow basin, allowing a few moments for the plants to settle to the

bottom, and then pouiing off the sui"plu3 water, and transferring the

greenish residue to a tube.

Some of the best habitats in Sutton Park have been destroyed by the

railway and by drainage, biit some of the commoner species, as Micrasterias

denticulata, Fenium digitus, Closterium acerosum, C. Diance, &c., and
the filamentous species, Hyalotheca dissiliens, are sometimes to be found

in tolerable abimdance in boggy ground by the side of the streams. One
morning's search in any bog on a Welsh moorland will, however, yield

more and rarer species than any amount of hunting in this district.

It is worth adding that Desmids flourish for years in cultivation in

smaU bottl3s, exposed to the hght of a north window, and theii* growth
can thus be watched de die in diem.

The singular modification of cell-division by which they increase will

te at once understood frora the accompanjdng figures of Micrasterias

rotata and Cosmarium ccelatum, sketched fi-om specimens in the cabinet of

the writer. [Plate I., Fig. 6.]

rxo BE COXTINUED.]
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PAEASITES OF ]\IAN

BY T. SPENCER COEBOLD, M.D., F.E.S.

[Continued from page 99.]

In addition to tlic eight Cestodes noticed in my previous communica-

tion, all of which belong to the genus Tccnia, we find the human host

liable to entertain several BothriocephaJi. These are readily distinguished

from ordinary tapeworms, not only by the absence of true suckers on the

head, but also by the circumstance that the reproductive openings are

placed on the ventral aspect of the proglottides, and in the median line.

The classification of the Cestodes, as a whole, requires revision, but no
Boological arrangement will stand that is not based on the examination of

a large number of types. It may be that the out-of-the-way tj-pcs are

difficult to get at and comparatively rare ; nevertheless it is just these

aberrant tj^pes that are wanting to the Cestode systematist. The hard

and fast line drawai between the armed tapeworms and the unarmed
forms cannot be allowed to remain, since laidimentary booklets have been

found attached to the margin of the supplementary suckerlet or central

disk of the beef tapeworm. Of course, as a matter of mere convenience

it is very useful to separate the hooked and bookless Tjenioj, but the

separation is not fitting as a primaiy basis of classification. In like

manner the snouted or proboscis-bearing tapeworms, ( Rhi/iichotceniadw,)

considered as altogether distinct from the tapeworms that do not possess

any proboscis or rostellum, ( Arliynchotccniadee,) cannot be accepted.

Of far more significance and value is the proposal that we
should divide the tapeworms into two sub-orders, based on . the

characters of the egg-shell. This originated with Dr. Weinland of

Frankfort. Thus, for the thick or hard-shelled tapeworms, he proposed

the term ScIerolc2)tidota,!md for thin-shelled forms the term Malacolcptidota.

The eggs of the former reqxiire the action of the gastric juice of

vertebrates to dissolve their shells, whilst the eggs of the latter readily

hatch within the stomach of evertebrated animals, such as moUusks and
insects. Quite recently, astonishment was expressed (in the pages of a
scientific journal) that herbivoi'ous animals (rabbits and hares) should
Buffer from the presence of tapeworm. It was evidently unknown to

the writer that the larvoo of tapeworms (Cysticerci) are foimd in many
other kinds of food than meat. To be sure, as Melnikow's discovery of

the larvae of Tcenia cucumerina in the louse of thcHog, (Trichodectcslatm,)

amply shows, "measles" are not necessarily swallowed as part

of the ultimate host's food, but may be taken into the stomach
accidentally. Respecting the question (raised by the President at the
last meeting of the Section) as to the temperature necessary to

destroy the eggs of tapeworms, I have no special information to offer, but

* Read before the Microscopical Section of the Birminftham Natural History and
Micropcopical Society, Kith April, 1878. The specimens exhibited by I\Ir. Hughes on
Dr. Cobbolil's behalf wore Bothriocoithalus latJis and portions of li. cnriUitiis ; also
part of a large raatorniU hydatid atid one daushter-vesicle, toRother with a
microscopic slide, showing the so-called Echinococcus heads and hooklets.

EnnATOM IN Apiiil NujiriEU (p. 98, lino 0).—For " muscles in the beast and in
the connective tissues," read " muscles in the heart, and in the connective tissues."
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it is generally understood that the ova of the Scleroleptidota can
effectually resist the action of ice and fi-ost. As to the limited powers of

resistance to heat possessed by Cysticerci we are now well informed, but
I can do little more in this place than refer to Professor Perroncito's

experiments and to the enquiries of Lewis, Tommasi, Pellizzari,

Giacomini, myself, and others, as set forth in a series of articles

published in the London Medical Eecord for 1874. Professor Pellizzari

found that measles died at a temperature of 60° centigrade, (i.e., 140 Fahr.)

According to Lewis, exposure of the parasites for five minutes to the same
degree of heat, or even to 135° Fahr., renders the life of these parasites

absolutely extinct.

Cestoda Continued.

21.

—

Bothnoceplialus latus, Bremser.
Synonymy.

—

Tcenia lata, Luin ; T. grisea, Pallas ; Dibothrium latum,
Diesing.

Intermediate Host.—The higher larvas are supposed to reside in
fishes, especially salmon and trout. According to Dr. Fock, of
Utrecht, the bleak (which is much eaten by Jews in Holland,
who suffer from this tapeworm) is probably the intermediate
bearer.

Larva.—Scolex unknown ; Proscolex, or six-hooked embryo, fur-

nished with long and closely-set cilia.

Remarks.—This worm is abundant in Switzerland, Eussia,
Sweden, and the north-east of Germany. It occasionally
occm-s in Ireland, but very rarely in England.

Experiments.—All attempts to rear this worm have failed,

although Dr. Knoch, of St. Petersburg, supposed he had suc-

ceeded by the administration of the eggs to dogs.

Literatm'e.—Leuckart (1. c.) ; Heller (1. c.) ; Knoch, Die Naturge-
schichte des breiteu Baudwiu-ms, 1862 ; Sommer and Landois,
Beitrage zur Anat., &c., in Sieb. and Koll. Zeitschrift, 1872;
Botcher, in Virchow's Archiv, 18G4.

22.

—

Botlirioceplialus cordatus, Leuckart.
Syn.

—

T. vulgaris, Linn., Pallas.

Larva.—Unknown

.

Int. Host.—Probably marine fishes.

Eemarks.—This species is about a foot in length and is very
abundant in the dogs of North Greenland. It occasionally

infests man. The head is somewhat heart-shaped, and set on to

the strobile without any neck or narrow segmentation inter-

vening.
Lit.—Leuckart, Die mensch. Par., Bd. I., s. 438, 1863.

28,

—

Bothrioceplialus cristatus, Davaine.
Syn.—None.
Larva.—Unknown.
Eemarks.—This species is of moderate length, (8ft. to 10ft.,) and

comparatively narrow. It is distinguished by the presence of a
crest-like rostellum. It has twice been found in France. The
Westminster Hospital Museum contains some tapeworms
probably referable to this species.

Lit.—Davaine, " Les Cestoides," Dictionnaire Encyclopedique
des Sciences Medicales, (p. 589,) 1874.

Although the last-named species closes the list of human tapeworms,

properly so called, yet no record of the Cestodes of man can be considered
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completo without taking into account the occurrence of hydatids. These

structures, often spoken of as bladderworms, form, as is now well known,
the scolex condition of a minute tapeworm (Tcenia Echinococcus) which

lives in the dog. From a sanitary and professional point of view

this parasite is of more importance than all the others put together, but

it must be obvious that it would be out of place here to do more than

glance at its strictly zoological position. Every experienced Surgeon has

to deal with instances of its occurrence in important organs, and
probably not less than four hundred persons perish in the United

Kingdom every year from this worm. In Australia and in Iceland the

echinococcus disease is excessively fatal to man. The parasite is also

scarcely loss frequent amongst animals, although in these bearers its

presence is only rarely attended with fatal consequences. Zoologically

and morphologically the common hydatid is of great interest.

Whilst the sexually mature worm supphes us with a fonn of human
tapeworm altogether unique, (both as regards its size and the small

number of its proglottides,) the larva, in the character of an hydatid,

presents us with a type of polycephalous bladderworm which, so far as

I am aware, has no parallel. The hydatid furnishes us also with a

curious illustration of the extreme possibilities of tapeworm multiplica-

tion from a single germ. Starting with the postulate that the sum total

of the products of a single impregnated germ or ovum fairly represents

the " individual," (zoologically, so to say,) we find that whilst, on the one

hand, the egg of any ordinary tapewornx begets only one Ttenia, the egg

of the hydatid-tapeworm is capable of producing, under favourable

circumstances, several thousand tapeworms. To appreciate this truth,

it is only necessary to observe that the six-hooked embryo becomes one
hydatid. This maternal bladderworm may by proliferation beget

daughter and grand-daughter hydatids, all of which in their turn may
give rise to the formation of echinococcus heads in their interior.

Separately these so-called heads represent as many tapewoi-ms, and
collectively they amount to many thousands. Thus, when a dog or wolf

swallows the polycephalous hydatid and its offspring, all the heads of

the colony of lai'va3 or scolices will become connected into sexually

mature tapeworms in the intestine of the new host. The zoological

individual, thei-efore, will comprise not merely one tapeworm, "but a
multitude of tapeworms. In other words, whilst the egg of

an ordinary tapewonn like Tctnia mediocancUata supplies a single

colony or strobile of 1,200 joints, (proglottides or zooids,) the egg of the

little Tfcnia Echinococcus supphes several thousands of colonics or

strobiles, each of which is made up of three segments, without reckoning

the head. This singular mode of tapeworm multiplication is also

witnessed, though in a much less degree, in certain other forms of

polycephalous bladderworms.

24.

—

Echinococcus hominis, Rudolphi.
Syn.

—

E. reterinorum, Bremser, Gurlt, &c. ; E. scoUcijmriens and
E. altricijMriens, Kiichcnmeister ; E. 2^ohjmorphus, Diesing;
Acephalociistis, Laenuec, John Hunter, Owen, &c. ; PolyccphaJus,
Goeze ; Hijdatis, Liidcrsen ; Uijdatigena, i3atsch ; Vcsicaria,
Schrauk.
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Adult State.

—

Tcenia echinococcus, Yon Siebold.

Ultimate Host.—Dog and wolf.

Eemaiks.—Forms three weU marked types of hydatid growth,
known to pathologists as exogenous, endogenous, and multi-
locular varieties fE. multilocularts, Yirchow.) The liver is the
organ most frequented. Thus, in 327 cases collected by myself,
.373 by Davaine, and 983 by Neisser, giving a total of 1,083 cases,

the average of liver cases was very nearly 46 per cent. Hydatids
probably prove fatal in 25 per cent, of all the persons attacked.
La Iceland they are the cause of one-sixth of the annual
mortaMty.

Literature.—^All standard works on helminthology, especially those
of Leuckart and Davaine. The best monograph is that of Dr.
Albert Neisser (Die Echinococcen-Krankheit ; Berlin, 1877).

TO BE cosirsxrED.";

SCIEXTrFIC NAilES.—I. FOEM.

BY W. E. GBOVZ, B.A.

At the first birth of modem science, the names which it employed

were generally, though not universally, formed in accordance with

the recognised rules of the classical languages, but later times, when
an acquaintance with the classics is no invariable preliminary or

accompaniment of scientific discovery, have given birth to a number of

words, which are unclassical either in their form or their origin. This

may not be a matter of much regret, since science flourishes equally well

,

whether its terms are of legitimate or barbarous formation, but on

the other hand the attempt at accuracy in this respect cam scarcely do it

any injury. One might justly think it unworthy of a scientific man to

descend to the level of the draper who manufactures ^'^ pectus expandus "

braces, or the shoemaker who invents "jjannu-j ccn'um" leather. In the

report of an estabUshment for the training of Xaturahsts, not long ago,

it was said that those students who had previously received a classical

training were always the least exact in their biological work ; but it is

by no means certain that this result was owing to their previous study.

In fact, since accuracy is to a great extent a habit, which, like other

habits, can be acquired, it would seem likely that those, who were most

accurate in one study, would be so in any other in which they were

equally interested.

The following remarks are meant for those who feel the want of

some help and guidance in the matter of scientific nomenclature ; but

the subject is so extensive that only a small part of it can be touched

upon here. "What is to be said will be divided into two parts, the first

concerning the form, the second concerning the pronunciation of

scientific names. It is understood, of course, that the dictionary and

lexicon can be consulted, when necessary, by the investigator ; this is an

essential requisite, but one in which there can be little difficulty, in these

days of Hbraries, for aijy one. Most of the words, however, are not in

the dictionary in their complete form, but require to be looked o ;t

o
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piecemeal, and it is in this pai-t of the work that help will be most
needed. We must begin with a little elementary information.

In inflectional languages most of the words consist of two parts, (1)

that which contains the root-idea or ideas, which is called the stem, and
may itself be composed of more than one part, and (2) a termination,

which has generally no meaning apart from the stem to which it is

affixed. The termination may consist of one or more letters or syllables.

An important rule is, that in all cases the stem of all the derivatives

from any word should contain the true root of that word, which is some-

times not obvious. To illustrate what is meant, we wiU take the word
chroma, the nominative case of a Greek word meaning " colour." The
true root of this word is cliromat-, the f having boon di-opi^ed from the

nominative case, and when the Greeks -cashed to form a derivative from

it, they would always nse the true root as a stem ; bo they obtained

chromai-icos, " relating to colour," from which we get chromatic, and we have
also achromatism and chromato(jraphy. These are correctly formed, but

when Yauquelin, in 1797, discovered a new metal, the compounds of

which were remarkable for their varied colours, ho called it chrovuuvi

instead of chromatium, as it should bo. Moi-e recently the coloured

envelope of the sun has been called the chromosphere; it otight to be

chromatosphere, and the reader may recoUecttho outcry which was raised

against the word on this account at its first introduction. The generic

name, Stromatopora, fi-om stroma, is an instance of correct formation in a

similar case. In the two instances just given the misformed words are

firmly established, and a change is not only improbable, but perhaps not

even desirable. But this is by no means a reason for forming fresh words

incorrectly, and there are cases where two modes of spelling exist, when
it becomes a question which should be prefei'red. Thus, there is a

botanical genus Poi-tulaca ; of this word Portulac- is the stem, and -acea

is the termination used to denote the whole assemblage of plants of

which Portulaca is the type, consequently this Natural Order should be

called Portulac-ace83. In Balfour and the London catalogue this is done,

but Bcntham and Babington give the title as Portulacete, the second ac

having been dropped. There is another genus Dipsaciis, of which Dipsac-

is the stem ; its Natural Order should, therefore, be Dipsac-aceos, and it

is so given by Balfour and Babington, but the other two authorities unite

in writing it Dipsacero. I am aware that there exists a possible explana-

tion of this anomaly, in supposing the termination in these cases to be

only -ece, but it ought certainly to be -acctp, and the explanation will not

apply to the following case. The Natural Order cftntaiuiug Berberia

should be named Berberid-acea3, because the stem of the fonuer word ia

Berbcrid-, as is seen in the analogous oases of Orchidacero from Orchis,

Iridaceaa from Iris, and many others. Here Balfour, Babington, and

Bentham agrco in using the true stem, but the London catalogue gives

Borberaceai. It is a case of " doctors disagi'eciug," but a knowledge of

the principles undorljdng these instances will enable the student to

" decide" which doctor it would be bettor to follow. The tendency ia

evidently to drop syllables which seem to be supoi-fluous. There is a

cui-iouB instance of this in a branch of science, in which brevity of nomon-
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clature is not now studied, in the name of formic acid. This acid was
first obtained from the red ant, (Formica rufa,) and should have been
called fonnicic acid.

There is one rule, which seems to be well established, and deserves

particular notice, as it appears to conflict with that laid down above. In

such words as Distoma and Leptothrix, the last components stoma and
thrix are used in the nominative case, which does not here show the true

stem. The reason is that no termination has been added in these cases

:

when, however, that is done, the true stem ought to appear, as in

Distomatidse (erroneously written Distomidas) and Leptotrichum. It is,

indeed, impossible to insist absolutely upon obedience to these rules

;

euphony must be consulted, and will occasionally give the preference to

the less correct form. Moreover, the ancients themselves sometimes
failed to observe then* own precedents. Thus from Icqiis, (stem, lapid-,) " a
stone," they obtained lapicida, " a stone-cutter," after which Linnteus
named Helix laincida; but from those who know what it ought to be it

requires an effort not to wi-ite H. lapidicida, as has been in fact some-
times unconsciously done.

It may be useful to give an epitome of the chief Latin terminations,
with the rules concerning them, so far as they concern our purpose. The
genitive case, which answers to our possessive case, and means "of (a

thing,)" is given as well as the nominative, because it is often required,
as wiU be seen further on. In Latin, nouns are divided into five classes,

called declensions, but only the first three of these are important to us
words belonging to the others being very rarely met with. Those
belonging to the first declension end in -a and -e, and are feminine, or m
-es, and are mascuhne ; those of the second in -xis and -er, and are mascu-
line, (except names of trees in -us, as Fagus, which are always feminine,*)
or in -um, and are neuter. More than two-thirds of the nouns used in
scientific nomenclature belong to these declensions : these ax-e, therefore
the most important, and are also the easiest to understand.

Nouns.

II.

Nom.
-a,/,
-e,/.
-es, in.

-lis, m.
-er, m.
-um, n.

ar.
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FPwESHWATEE LIFE.—H. EOTIFEEA.

BY EDT^TN SMITH, ESQ., II.A.

(Continued from page 96.

J

I do not propose any elaborate description of examples, and sliall

merely mention, with a few notes, those which have occurred to me in

the neighbourhood of Nottingham, and which are tolerably common
everywhere. I have of course met with our old friends Q^cistes, Floscu-

laria, Melicerta, and other sedentary or case-inhabiting kinds. Accoi-ding

to my experience, the sheath of (Ecistes is generally of an irregular,

somewhat broken form, and more or less dingy with adhering vegetable

matter. Last March I found one with three eggs at the bottom of the

sheath, close to the supporting stalk. Floscularia, with its long pedicel,

might easily be taken at first sight for a large YorticeUa. Bound the

opening at the free extremity, there are five, or occasionally six, knob-like

processes, each armed with a radiating bundle of long cilia, finer than
any spun glass. These long filaments, however, have no concern in

producing currents towards the mouth ; such currents being evidently

due to vibratile ciha within the mouth or gullet itself. The species

which I have most frequently met with is, F. cornuta, distinguished by a

little horn or feeler at the back of one of the knob-like processes. The
eggs cluster in a group of two or three about the pedicel ; and through

their thin covering may often be seen the eye-spots of the young ones.

The outer sheath is perfectly transparent, and has a refractive power
nearly the same as that of water. Consequently it is almost invisible,

except by means of particles collecting on its delicate surface. Melicerta

possesses a ciliated disk, arranged in wavy lobes, presenting a front

aspect not unlike the styhsh cap one sees in portraits of Mary Queen

of Scots. Nothing can exceed the beauty of the general effect, when this

graceful wreath is in full action. Still more noteworthy is the animal's

building talent. Into a httle pit near the head, particles of selected

matter are swept from the water, and there moulded into conical pellets,

which the animal then deposits in regular courses one upon another, like

rounds of bricks, ajid so bxiilds up its case. These cases, of a reddish

brown colour, are easily detected with the naked eye, attached by one

end to branches of myriophyllum, or roots of lemna. By chpping out the

bits of vegetation to which the several specimens cling, four or five may
be got together in the field of a two-thu-ds objective ; and then the display,

under spot-lens illumination, is simply magnificent. A zoophj-te trough

made specially shallow from front to back, is the most convenient for

showing them. With regard to Steplianoceros, or the Crown-homed

Eotifer, it should be noticed that the lobes of the wheel-apparatus take

the extreme form of so many tentacles, fi-inged with whorls of moving

ciha. The protecting case is highly transparent. Few specimens have

rewarded my search in this neighbourhood.

TVe. now pass from those kinds which envelope themselves in a

sheath of various structm-e, into which they can retire at will, to the

free-swimming group. The latter constitute by far the larger division of
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Eotifera. Occasionally the observer is startled by seeing move across

the field of his microscope a thing v^ith long stiff outstretched tail, hke a

mouse ; and he can hardly beheve that he is looking at a creature only

the 120th of an inch long. It bears the expressive name of Monoccrca

rattus, or Rat-single-tail ; the tail being, as already explained, a sort of

foot prolonged backwards. This species may be looked for among duck-

weed in the eai'Uest days of spring, and all through the summer months.

Closely allied to it, if not of tlie same genus, is Mastifjocerca carinata, or

Keeled-whip-tail ; whose chief distinction is a dorsal expansion of the

integument, hke a keel. The body is about the 160th of an inch long by

about the 400th of an inch broad, inclusive of the keel. It has a crimson

eye-spot, and is found among confervoid plants.

I well remember the pleasurable surpi'ise with which I saw

for the first time, in the month of May, a fine example of Notommata

tigris, so called from having its eye-spots situated on the back of

the neck. It raay easily be recognised by its long pair of forceps,

or double setae of the tail-foot, the longer blade being the 120th

of an inch in length, nearly twice as long as the body. I noticed

numerous transverse hues on the thinner half of each seta, about

fourteen on the longer, and eight on the shorter of the two. These quasi-

jointings evidently contributed to the flexibihty of the organ. The outer

cuticle of the body was soft, and allowed the most varied contortions on

the part of the animal. On one occasion, in the month of June, I observed

in some water taken from a small pond in our Ai-boretum, an egg covered

all over with hairs. I watched the egg for some hours in a hve-box.

The enclosed animal fidgetted about in its narrow pi-ison, and appeared

to be rasping the membrane at one end of the egg. The crimson eye-

spot was beautifully distinct. At last the shell was broken thi-ough, and

the tiny prisoner struggled into freedom. In a few moments it unfolded

its limbs from their doublecl-up posture, and sailed merrily away, unmis-

takably a young Scarklium longicauda. As its name, Long-tailed-leaper,

implies, the Scai-ii.lium,can leap as well as swim. It leaps with the aid

of its tail-foot, which attains the considerable length of the 90th of an

inch, the body measuring only the 137th of an inch.

It is a good plan for the microscopist to make di'awings for future

reference of evei-j'thing noticeable which he meets with. Referring to

my notebook, I find sketches of the ventral and posterior aspect of wliat

I take to bo Euchlanis triquctm, although Pritchard fails to notice the

lateral fissure between the upper and lower valves. The body-shield,

seen from behind, looks hke a three-cornered hat. It evidently consists

of three valves, two dorsal rising in a ridge along the middle and divided

by a deep furrow, and one ventral, separated from the foregoing at the

sides. There is also a large opening behind, extending some way on the

under sui-face, and giving liberty to the tail-foot to double up beneath the
ventral valve. My first observed specimen happened to lay an egg while

under examination. The egg was the 190th of an inch long, the length

of the parent's body being the 80th of an inch, A near relation of

Euclilanis is Balpina, a very common object in freshwater gatlierings.

The lorica is tlu'cc sided, with a dorsal ridge furrowed from end to end.
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The fi-ont and hinder extremities differ in different species. S. mucronata
has a lorica fiu-nished -with four spines in front and three behind;
S. ventralis has two in front only, and its lorica is spotted. On the back
of 'the neck of the former will be found a feeler, armed with a bristle.

The body of a full-grown Salpina is about the 100th of an inch or more
long. A young one has just the reehng side-to-side motion of its parent,
but has a soft lorica, which becomes hai-d and firm with age. Our next
example is one which occun-ed to me in a gathering from the small
Arboretum pond before mentioned. Dinocharis pocilhim has the basal
portion of its tail-foot fi-eely jointed, the joints having spinous processes.

There are also two spines near the origin of this organ, and a minute
bristle marks where the fork begins. The lorica is rather loose, and
stippled all over with open dots. The actions of the anim al arequeerly
angular and vigorous. One of the most beautiful of the loricated

Eotifera is StephanojJS lamellaris, in which the body-shield undergoes

a pecuhar expansion on its anterior margin, so as to form a very elegant

crown over the animal's head. Behind the lorica is armed with thi'ee

spines, and there are three bristles at the end of the tail-foot.

On each side of the head is a Uttle horn, and the neck has a

collar-like thickening. The entire length of the lorica, including

spines and hood, is about the 200th of an inch. A famihar friend to the

microscopist is SqiiameUa ohlonga. Its favourite occupation is to climb

about the stems or roots of water-plants, feeding as it goes like a minute

species of cattle. It has four crimson eye-spots, and a lorica ai'med in

front with four small spines.

One of the most interesting of all the free swimming Eotifera

is, undoubtedly, the httle creatiu'e which has given its name to

the order, and is known as Eotifer vulgaris. When the wheel-Like

apparatus is drawn in, the shape of the animal reminds one of a

spindle, the forward extremity tapeiing, as it were, into a blunt-

pointed snout. Its movements are then much like those of a leech.

The body is alternately wi-inkled up telescopic-fashion, and stretched

out over the ground intended to be covered. The cihary wreath is

double, and seiwes both for swimming and feeding. On the back, near

the head, is a small feeler. There are two eyes, placed much in advance

of the masticatoiy organ, and, apparently near the tip of the snout, in

the retracted state of the cHiary wreath. I was very much puzzled,

some years ago, when, having caught a full-gi-own female specimen, I

observed a young one, about half her length, freely disporting itself in

the interior of its parent. Omitting the parent's taU-foot, about two-

thu-ds of her body was occupied by the young one, with eyes, and

chami^ing gizzard all complete. Even the ciliary wreath of the latter

played at intervals. And all this must have taken place iu the maternal

ovary, which had been stretched to accommodate the offspring for some-

time before actual birth. In fact the common Rotifer is occasionally ovo-

viviparous ; that is to say, the young, though produced from eggs, may be

retained within the ovaiy for a ceriain time after they are hatched.

In Brachionus urceolaris the lorica is closed at the sides and open at

the ends Uke the shell of a tortoise. Into this the animal can entirely
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withdraw itself. It is very prolific, aud sometimes increases in such numbers

as to render the water turbid. The terminal forceps of the tail-foot can be

di-awn back into a sheath. Both the front and liinder edges of the body-

shield are usually toothed. I have often seen this majestic creature,

with from two to four eggs attached to the hinder part of her body,

saiHng about as if proud of her matei-nal charge. She thus tugs along

a precious load of care through a large portion of her existence ; while

the crimson eye of the parent is prettily imitated by the tiny eye-spots

of her yet unhatched offspring. My last example, Pterodina patina,

is found lurking under the leaves of duck-weed. Its generic name refers

to certain wing-hke processes' ; its specific name aptly describes the dish-

like form of the soft, flat, transparent lorica. The tail-foot comes out

through an opening in the lorica near the middle of its ventral suiiace,

giving the creature a profile somewhat Hke a shield with its handle. The

free extremity of the tail-foot acts like a sucker, enabhng its possessor to

hold on to one spot, while swinging round with the rest of its body, an

exercise which it seems to enjoy. Owing to the transparency of the body-

shield every internal organ can be discerned with ease. The convolutions of

the respiratory canals are pai-ticularly well shown. Two longitudinal

muscles can also be seen, crossed by faint striae.

In bringing my imperfect observations upon Rotifera to a close, I

take the opportunity of strongly recommending to the student, as books

full of interesting information and excellent figures. Slack's "Marvels of

Pond Life," aud Gosse's " Evenings at the Microscope."

British Barrows : a Becord of the Examination of Sepulchrnl Moundt: in

various parts of England. By Wm. Geeenwell, M.A., F.S.A.

London : Macmillan and Co. Price £1 5s.

Canon Grccnwell's " British Barrows " is not only the most
important contribution to Archreology which 1877 produced ; it is one of

the most accurate and philosophic works which have yet apjjeared on the

pre-historic branch of the science. We use the term " pre-historic " in

that convenient, if rather loose sense, which applies it to the times after

the Paleolithic age, and before the dawn of history. No single book has

added so much to our knowledge of the Neolithic aud Brouze periods. As
a record of actual exploration it has few equals, as a comment on dis-

coveries it has hardly a rival. The introduction is a compendious state-

ment of what is known and what can be inferred respecting tho
unrecorded past. Many of the older books on Archaeology are so obscured
by fanciful or traditionary notions that the facts they contain lose much
of their value. An antiquary who started on his explorations expecting
to disentomb an Ophite temple, a Druidical altar, or a monument of King
Arthur, unconsciously distorts his discoveries to fit in with his expecta-
tions. Other archreologists, avoiding the Scylla of fancy, have fallen into
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the Gharybdia of bald fact. Messrs. Bateman and Carrington, for

mstance, aspired no higher than writing a journal of barrow-opening,

and though "Ten Years' Diggings" and the "Vestiges of the Anti-

quities of Derbyahu-e " are most useful storehouses of .information, it is

manifest that many little matters of importance either escaped notice, or

were unrecorded through their avowed disregard for any theory. Canon
Greenwell's review of facts, and the deductions from them, written as it

is with a knowledge of most that has been done by others, is both a

key to his own work and a fahly complete epitome of the science.

The plan of the book is as follows :—First there is an " introduc-

tion " which contains the general review of fact and theory we have just

referred to. Next is an account of the author's own work, the thorough

examination of 234 tumuli or burial mounds. Nearly three-fourths of

these (the actual number is 162) are or were in Yorkshire, the East

Hiding containing the great majority. The remainder belong to the

counties of Cumberland, Westmoreland, Northumberland, Durham, and

Gloucester. The concluding pages are occupied by Professor Eolleston'a

description of the skulls and his observations on them, with an appendix

on the pre-historic fauna and flora.

The introduction and the appendix are not the least valuable parts of

the book. We have already stated the high estimation in which the

former must be held. But of course all the conclusions of the authors

will not meet with general acceptance. Now and then an imperfect

acquaintance with well-known facts is disclosed. " British Barrows "

does not profess to be a full account of pre-historic Archseology. The
complete text-book of the science has yet to be written. As an instance

of oversight, one case will suffice. Every practical barrow-digger knows
that the ordinary " rat " of the tumuli is the Arvicola amphibia, and will

feel surprise that Prof. Eolleston seems to consider the fact a discovery.

This httle creature is so constant a member of the barrow-fauna that it

has been said by one of our greatest practical archaeologists to be the

invariable comrade of the human tenants of the tumuli. Again, in the

majority of cases, the water-rats' bones were certainly not carried into

mounds by a pole-cat, as Prof. Rolleston supposes. Their calvaris are

usually intact, and there can be no doubt that the animals hved and died

amidst the loose stones of the cairn. Their abundant presence is a strong

testimony to the humidity of the climate in ancient times. But such a

shortcoming as this is after all insignificant, and the mention of it as a

fault will show how few grave errors are to be found in the book.

Turning to weightier matters we cannot altogether concur in the doubt

Canon Greenwell expresses as to whether any of the round barrows are

of the Neolithic period. The long barrows have been almost universally

attributed to this aera, and the author's conclusion as to his own work,

(including fourteen of these mounds,) and the work of others, is that

these tumuli belong to a time antecedent to a knowledge of me Lai. The
round barrows, however, he seems at the outset to class as all belonging

to the Bronze period ; though he afterwards quahfies this view, and,

indeed, almost commits himself to the opposite opinion. There can, we
think, be but little doubt that a Neolithic period existed in Britain, just
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as it certainly did iu Denmark and Switzerland. And we strongly
incline to Canon Greenwcll's maturer conclusion that many of
the ordinary bowl-shaped mounds belong to it. Apart from
all other indications, the comparatively brief endurance of the
Bronze age and the great number of the round barrows_lead one to
conclude that these tumuli could not all have been piled up in so short a
time. A period estimated as lasting for only 700 years could hardly have
witnessed the accumulation of nineteen out of twenty of the pre-historic

cairns.

Canon Greenwell confirms the opinion that no differences of custom
can be traced between the people of the Bronze age and those of the
Neohthic age. His Yorkshire evidence agi-ees with the result of the
Derbyshire explorations, viz., that there is no reason for supposing that
the practice of cremation was a funeral rite distinctive of the Bronze
period. Inhumation was equally in vogue. All the evidence goes to

show that the general adoption in any particular district of one custom
or the other was either a tribal peculiarity, or a superstitious ceremony,
or (perhaps more probably) the result of circumstances. Inhumation
was the rule on the Wolds, where a tree is now a rarity, and wood must
have always been scarce. Cremation was generally practiced in Cleve-

land, where the different nature of the soil would admit of the growth of

timber. It cannot be said of course that the adoption of cremation was
whoUy dependent on abundance of fuel, biit it was probably one of the

determining circumstances. Indeed, each addition to our knowledge
seems to show that in very early times races and customs were mixed,
and that social improvement took place amongst peacefully mingling
races, rather than from conquering invaders. Not that there was peace
in the land : tribe fought with tribe, and many a hill-fort now-a-days
marks the scene of desperate conflicts of old. But modern i-esearch has
destroyed the notion that such a momentous change as the introduction

of metal was brought about by an exterminating swoop of a foreign and
superior race.

Canon Greenwell makes it clearer than ever that natural conditions

will account for many divergences of habit. In Derbyshire, where stone

is abundant, nearly every interment is protected by a cist, a rude
chamber constructed of rough stone slabs. On the Yorkshire Wolds,
where such slabs must have been brought from a distance, cists are

almost entirely wanting. The greater frequency of bronze in the

southern counties is doubtless due to the opportiinity of dealing with the

Phoenician traders, though on the other hand, and curiously enough, the

Wold dwellers seem to have been poorer in jet and amber decorations

than many of the inland tribes.

The exact significance of depositing ai-ticlcs of value with the dead
is not advanced towards certainty by Canon Greenwell's book. The
difficulty is that the custom existed, but by no means to a sufficient

extent to equip the deceased for the supposed requirements of the future

life. The gift to the dci^arted must be looked upon as sjanbolical, rather

than as intended for actual use, and this view seems borne out by the

practice of placing vessels, which doubtless contained food, with the ashes
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of those whose bodies had been burnt. Everything points to the

observance ha^ving a superstitious origin. The traditional veneration for

stone, once the material of the most highly-prized weapons, long out-

lasted the uses of flint and quart2dte. Flint flakes are found in Roman
tombs. Even in the middle ages a person outside the Christian pale was
biuied with pagan rites, in obseming which flints and pebbles were cast

into the grave. Canon Greenwell quotes the priest's speech from
"Hamlet," to which Mr. Carrington called attention in "Ten Years'

Diggings," where, speaking of Opheha's biu-ial, he refers to this

remnant of pre-historic customs.

"We regret that space prevents oiu* making our readers better

acquainted with this interesting book. Its style is good, its descriptions

vivacious. It is with regret we leave it, hoping that our observations on

it may lead to its being carefully studied. The accuracy of general

results, (which are all that can be discussed within the scope of a short

review,) can only be tested by examining the accounts of actiaal work.

These, which form the bulk of Canon GreenweU's volume, will be found

models of care, both in barrow opening and in note making. We may
add that the book is illustrated by some capital woodcuts of the pottery

and implements, &c., unearthed.

EooKE Pennington.

Adventures in the Air, being Memorable Experiences of Great Aeronauts. From
the French of Wilfrid de Fonvielle. Translated and Edited by

John S. Keltds, with numerous illustrations. London: Edward
Stanford. Price 6s.

Mr. Keltie, a gentleman who, as many of oui" readers are awai'e, is a

member of the editorial staff oi Xatitre, has supphed a real want in our

literature, by presenting this excellent work in an Enghsh dress. Though
it does not profess to be a complete histoiy of ballooning, but simply a

collection of the more notable incidents that have marked the progi-ess

of the science and practice of aeronautics, it will be found to contain

very full infonnation on the subject. It is based on M. de Fonvielle's

" Aventures Aei-iennes," but is not a mere translation. Some passages

of interest only to French readers have been omitted and several additions

made, bearing mainly on the history of ballooning in England.

The volume has had the benefit of M. de Fonvielle's revision, and he

has added details, embodjdng the most recent information. Mr. James
Glaisher, F.K.S., has also assisted in the work of revision, and Mr.

Coxwell has supphed some particulars to the portion of the volume in

which he is referred to. For lack of space we cannot enter into details

of the contents, but we can, and do, wanrdy recommend the book which

is suited for old and young. It is perhaps specially adapted for

presentation to intelligent boys. There are a number of illustrative

woodcuts.
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AUTOGEAPHIC FEINTING.

A method whereby drawings of objects under the microscope, of rare

specimens of plants, insects, and other things, may be acciu-ately, easily,

and inexpensively multiplied has long been desired. Numerous attempts

have been made to meet these requirements, but none with which

I am acquainted seems to yield such satisfactory results as that

lately perfected by Mr. A. Pumphrej', of Birmingham, which he calls

the Autographic Printing process. This is a method, invented and

patentedby him, by which anything written or drawn with ink on paper can

be multiphed to any extent, in absolute facsimile, and in any one colour.

It differs from the Papyrograph and other de\'ices of that kind in the

fact that fine lines can be reproduced in all their perfection ; another

and very gi'eat advantage is that the original is in no way injured, as is

the case in most other methods. A desire having been expressed by

members of the Birmingham Natui'al History and Microscopical Society

to see the process in actual work, the inventor attended at the Society's

meeting, held on Tuesday, April 2nd, and gave an account of the

process, and then proceeded to employ it in reproducing a number of

various kinds of drawings. These sketches, prepared beforehand by

members, having been given to Mr. Pumphrey, a prepared slab of slate,

coated with a special preparation of gelatine, (wMch can be kept ready

for use for an indefinite length of time,) was moistened with a solution

of bichromate of potash, the drawing to be copied was placed in contact

with the surface for a few seconds, and the ink on the paper, where it

touched the gelatine, afi'ected it and made it horny. Without any further

opex'ation, an ordinary inking roller was passed over the gelatine, the ink

adhering to the slab only where the writing had touched. Clean paper

was then laid upon it, and a httle pressure produced a perfect copy. After

one print was taken, the slab was moistened with clean water, and the

operation repeated. With this number of the Magazine will be found a

number of plates thus obtained, which reproduce the original drawings

with excellent effect.*

It was at first supposed that any ink and paper would suffice, but

the materials of wliich these are made are so various that it is advisable

to use only those kinds which have been found to be most satisfactory.

The chief requisite of the ink is that it should contain an excess of iron.

Ink and paper of the best kind can be obtained from the patentee, Emily
Street, Birmingham, and from Mr. T. Bolton, at his Microscopist's and
Naturahsts' Studio, 17, Ann Street, Birmingham, both of whom supply,

at a small charge, a book gi^^ng fuU details how to obtain the best

results, and a compact and handy apparatus, by means of which the

printing can be done, as has been practically proved, by anyone. The
price of this, with every requisite for producing prints similar to those

We give with thia number eight plates, produced by Mr. Puuaphrcy's Auto-
graphic process. Plato A illustrates Mr. Grove's communication, at page 52
(February) of the "Midland Naturalist," on " A Hybrid Fcru." Plates B, C, D, E,
and F are reproductions of some of the drawings above referred to by members of
the Birminylaun Natural Histiprvaud Micr scopical Society ; Plates G and H are
printed from drawings reproduced by Mr. Pumphrey at the Soirie of the Stroud
Natural History and Philosophical Society, on the 9th of April. The process can be
Been in operation at Mr. Bolton's Studio, 17, Ann Street, Birmingham.—Ed3. M. N.
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contained in the present number, is £3 12s., or without the rolling press,

for which an ordinaiy copying press may be substituted, £2 2s. The
gelatine plates, when used, will be exchanged for new ones by the
patentee, at a very low price. Each plate -wall yield from 150 to 200

perfect copies, according to the style of drawing. VvTien larger numbers
are required, the best plan is to take an impression, while the plate is at

its best, with transfer ink on transfer paper ; if this be sent to a
lithogra]3her, more than 5,000 prints can be obtained from each of such
impressions, thus multiplying, almost indefinitely, the number of exact

facsimiles wliich can be produced. There is a great advantage in being

able to transfer to stone, as any number of sketches can be combined
together, or with letter-press printing. The latter is effected by taking

an impression from the type with transfer ink, which can then be placed

upon the stone with the di'awing.

The autograpliic process is superior to htliogi-aphy in the dehcacy of

its results. The only care required in making drawings for this purpose

is to keep the hues as fine as possible, and to use only open shading. It

is especially appUcable to cases where only a hmited number of copies is

required, as for circulars, examination papers, music, &c., which can be

printed at home, but, above all, for securing a record of any original

microscopical or other observation ; the drawing can be made without

any elaborate preparation, and the absolute fidelity of the copies

ensured. W. B. G.

METEOEOLOGY OF THE MIDLANDS.
THE WEATHER OF MARCH, 1878.

BY W. J. HAEEISON, F.G.S.

Want of space compels the compression of the monthly meteorological
article, so that, instead of printing the remarks from each station in full,

we must be content with a general summary. Notwithstanding this, we
trust that every observer will continue to favour us with as many details

as possible, especially of any remarkable occurrences, and of those facts

in relation to animal and vegetable life which impari to meteorology much
meaning and interest. We have quoted the references by our observers
to the now famous " Eurydice squall" of the 24th of March in a special note.

March opened with chamiing and genial weather, " Coming in like

a lamb," but it left us with a very ill grace, " Going out like a hon,"
thus literally reversing the old proverb. Temperature rose to 61° at

Sedgley, on the 7th ; and to 60° at Belvoir Castle (7th,) Worksop (1st,)

and Dudley (1st.) The nights were veiy cold from the 22nd to the end
of the montli, the Cheltenham return of 12-2° (and on the grass 8-5")

on the night of the 25th, being very remarkable. Rainfall was decidedly

below the average, and in most places the heavy land was so hard and
dry that sowing was rendered impossible. Frequent falls of snow were
experienced in the last week, those of the 27th and 28th covering the
ground to a depth of 4in. 'or 5in. At Much Wenlock buttercups were
in blossom on the 3rd, and the Wood Anemone on the 6th ; Coltsfoot,

Daffodil, and Palm, near Hereford, on the 7th. The Chiffchaff was
heard at Kibworth on the 21st, and the small Bat seen flying near

Stroud on the evening of the 3rd. The remarkable squall of the 24th is

noticed separately.
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OBSERVER.

TEMPERATCRK.

a s Greatest fall », rz Greatest ht. Great'at cold
g^ in 24 hours.

;

= :>.-

Date. ;z g ^^ »»t« Deg Date.

GLOUCESTERSHIRE.
Cainscrnss. Stroud
Clicltenham
Stroud

SHROPSHIRE.
HauRhton Hall, Shilnal
Whitehuruh
Woolstaston
Leaton A'icarage, Shrewsbmy
More Rectory, Bishop's Castle
Larden Hall.Much Wenlock.
Bisliop's Castle
Cardingtoii
Adderley Rectory
Stokesay

HEREFORDSHIRE.
Whitfield
Stoke BUss

WORCESTERSHIRE.
Orlcton, Tulibiuy
West llalvern
Pedmore
Stourl>rid|?e

St. John's. Worcester
ST.IFFORDSHIRE.

Thorffanby VUla.Wolverhmtn
Barlnston
Amblcoote
Dudby
Scd^'lcy
Kinver
Walsall
Grammar School, Burton..
Patshull Gardens
Weston-nuder-Lyziai'd Rtory
Wrottcsley
Tamwoi'th
Alstonfield Yioarase .

Tcan Vicarage, near Cheadle
The Heath House, Cheadle

WARWICKSHIRE.
Goundou, Coventry
Coventry
Bickeuliiill Vicarage
St. JIarys College, Oscott..
Henley-in-Ardm
Rugby School

DERUVSHIRE.
Buxton
Brampton S. Thomas
Stoney MidiUeton
Fernslope. Belper
Matlock Bath
Liuacre Reservoir, Ches'fleld
WiUeslv Gardens, Cromlord.
Stuffynwond HaU

NOTTINGHAMSHIRE.
Hodsock Priory, Worksop .

Grove House, Mansfield ...

LEICESTERSHIRE.
Ashby Magna
Market Hurborough
Kibworth
Foxtoii Locks
Town Museum, Leicester . .

.

Belmont Villas, Leicester. .

.

Svstou
Waltliam-le-Wold
Little Ualliy HaU
Coston Rectory, Melton
Belvoir Castle

NORTHAMPTONSHIRE.
Towccstr r Brewery
Castle .\shby
Sedscbrooke
Kettering
Althorp
Northampton

RUTLANDSHIRE.
Burley-on-tliellill
Tickencote

OXFORDSHIRE.
EadcUflc Observatory

CTTMBERLAND.
Spital Cemetery, Carlisle

ISLE OF WIGHT.
Vcntnor Hospital

CORNWALL.
Altaruun Vicarage

W. B. Baker. Esq.
R. Tyrer, Esq. . .

.

S. J. Coley, Esq. .

Rev. J. Brooke
A. B. George. Esq. . .

.

Rev. E. D. Carr
Rev. E. V. Pigott
Kev. A. Male
Miss F. R. Boughton .

E.Griffiths Esq
Rev. Wm. Elliot
Rev. A. Corbet
Rev. J. D. La Touche.

T. n. Davis, Esq
A. H. Hartland. Esq.
E. B. Marten, Esq. .

.

Mr. J. Jeffries

G. B. WetheraU, Esq.

G. J. C. Broom, Esq. .

.

W. Scott, Esq
Mr. J. Robins
Mr. J. Fisher
Mr. C. Beale
Mr. T.Bolton
Mr. W. E.Best
C. U. Tripp. Esq
T. W. DeU, Esq
Hon.and Kev.J. Bridgeman
E. Simpson, Esq
W. Arnold, Esq
Rev. W. H. Piu'chas .

.

Rev. G. T. Rwes
J. G. Philips, Esq

59

1'12 -'l
1-48 -50

1-25

0'91

I'SSls.-ae
1-15 -25

1-66 -36

0-91 -21

0-70 -28

0-74

I'lS

054
0'95's.'17
0-86 S.-24

0'C9| -15

0.90 -20

0-97' 0-39

0.87

0'76l -15

0'98s.'61

0'93!s.'18

90|s.-26
0'S8

Lieut.-Col. R. Caldicott

.

J. Gulson. Esq
W. R. Capel, Esq
Rev. S. J. \Mutty . . : . .

.

T. H. G. Newton, Esq...
Rev. T. N. Hutchinson .

E. J. Sykes, Esq
Rev. J. M. MeUo
Rev. U. Smith
J. G. Jackson. Esq
R. Chadwick, Esq., jtm..
C. E. Jones, Esq
J. Tissington, Esq
Mr. R.Rolf6

H. MeUish, Esq.
W. Tyrer, Esq. .

.

Rev. E. WiUes
S. W. Cox, Esq
T Macauley, Esq
Union Caniil Company
W. .T. Harrison, Esq. .

.

H. BUlson, Esq
J. Hames, jiin., Esq. .

.

E. Ball, Esq
G. Jones, Esq
Rev. A. M. RendeU
W. Ingram, Esq ,

J. Webb, Esq
R. G. Scriven, Esq. .

.

C. A. Markham, Esq.
Wallis, Esq

W. F. Jakeman, Esq.
H.Terry, Esq

W. Temple, Esq.
W. Hayes, Esq. .

Mr. J. Lucas

0-51 -12'

0-80:s.'18
0-34 8.'15

0-03 -16

'24

T. Bell, Esq

Hartley Sagar, Esq.

Rev. G.Tripp

9 66.0

7 56 3
8 58-0

13 56-0

11 580
15 560
14 56-8

17 520

14
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The " Eukydice " Squ-iiL.—Sunday, March 24t]a, 1878, will long be
remembered as the date of the capsizing of H.M.S. Eurydice, with, loss of
about 300 Uves, at foiir p.m., off Dunnose, on the east side of the Isle of
Wight. The violent but brief atmospheric distm-bance which was the
cause of this catastrophe appears to have advanced from the N.W., and
reached the north of England about ten a.m. Taking a south-easterly
conrse, snow began to fall at Leicester about 1 45, and was followed by a
strong gusty wind, but in an hour all was over. The barometer
here fell but httle, fi-om 29-599 at nine a.m., to 29-491 at
12 45, and 29-477 at nine p.m. The next morning showed
a marked recovery—29-731. The following interesting notes will show
that the squall was of a more severe character in the West .Midlands.
The situation of the Eurj'dice—but a short distance to the S.E. of high
cliffs, behind which chalk downs rise to a height of 800 or 900 feet, will
sufficiently explain the way in which the squaU took the vessel by
surprise. The squall advancing from the N. W., the vessel was screened
from it until it bnrst down the steep slope of the land in full fury.

The following notes on the weather of March 24th, are from observer's
whose names will be found in the Meteorological Returns for March, in
connection with their respective stations :— BRAiiPxoN S. TnoiiAs,
(Chesterfield.)—Lightning, with snow. Orletox.—A sudden dense
storm of snow, covering the ground IJ inches deep, with a violent
wind. Teax Vicaeage, (Cheadle.)—The snow squall which swept
across England from N. to S., reached Tean about noon, and
cleared off about 12 45. Cheltexhaii.—A teii-ific snow storm, of
shoi-t diu-ation, burst over here at 2 p.ix. Steoud.—Thunder and
hghtning, with violent wind, accompanj^ng a snow storm. Leaton
Vicarage, (Shrewsbury.)—^Violent storm at noon; darkness and heav\-snow.
More Rectory, (Bishop's Castle.)—The snow storm or cyclone was very
violent here about noon, and was followed by a display of Aui'ora Boreahs
at night. Castle Street, (Bishop's Castle.)—The squaU struck here
with one teii-ific gust at 12 noon. Stokesay.—A severe snow stoi-m with
strong N.W. wind at 12 noon ; lasted about an hour. Bar. 29-531 at 12^ ;

Temp. 35-5. Worcester.—The storm burst on us very suddenly from
the N.W. at 12 40. The barometer only fell two-tenths of an inch from
9 a.na., and quickly recovered. Taiiworth.—The storm struck here about 1

p.m., and the contrast in less than two minutes from bright sunshine to a
perfect hmricane of wind, dust, and snow so thick and dense that
nothing could be seen twenty yards off, was most extraordinary. It was
all over and bright sunshine in about ten minutes. Bar. at 9 a.m. 29-84,

at 1 p.m., 29-44. Sioxey Middletox.—Snowstorm 12 to 12 30, then clear

tUl 6 p.m. CosTox.—Rapid fall of Bar. Snow from 1 30 to 6 30 vsdth

squalls of vrind.

Corrrsponbcntt.

Lepidopteea.—On April the 18th, on the banks of the Great
Western Railway between Reading and Oxford I saw three specimens of

C. Edusa; also, one of G. Rhamni.—E. H. Maycock.

The Harebell wtth Whtte Flowers.—In 1875 I observed a number
of white harebells on a bank in the parish of Dalby, on the chalk hills or

wolds in the east of Lincolnshire. If I am in the same locahty this

summer I will look for them, and can then answer the two last questions.

—A. E. J.
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Petasites vulgaris, &c.—Can any of yonr readers explain why
Petasites vulgaris and other wild flowers, which blossomed during

Januai-y and February, near Oswestrjs Birmingham, and elsewhere,

should "not blossom until a month later in this neighbourhood, so much
farther south.—Observer, Stroud.

Eats.—A rat being closely pursued by a cat, jumped from a garden

wall into the road and saved' itself by jumping betweou the spokes of

one of the wheels of a cart that at the time was passing at a good speed.

The cat being baulked for a moment till the cai-t passed gave the rat

time to escape. This was told me by a man living near Nottingham,

who saw the circumstance.—C.

Pheasant and Pike.—I heard the following anecdote told by an

experienced fisherman, who pronounced it authentic. A party of gentle-

men were shooting over an estate, near Nottingham, close to the River

Trent. A jiheasant was wounded and fell in the river. A pike, which

must have been on the look out for some sort of prey, immediately

struck it, its teeth becoming so entangled in the feathers that it was

easily captured, with the pheasant held fast in its teeth.—C, Notting-

ham.

Mosses.—It may be interesting to those readers of the "Midland
Naturahst" who study the mosses to know that I have recently found near
Kingswood,Warwickshire,amossuewtothecounty,Or</iO?r(t7(H)HZejoca)7Jwm,

Br. and Sch. In this station it occuis on the lower part of the trunks of

the Ontario poplar. In other parts of Great Britain this moss is some-

what plentiful, but in Warwickshire it is ai)parently vciy rare. I may
also state that I have also found, in abundance. Sphagnum auncuhitvm,

a veiy rare sphagnum, near Solihull ; hitherto I have only seen it in

Sutton Park. In this new "Warwickshire station it occurs on the borders

of drains in a small wood, in company with S. contortum.—J. E. Bagnall.

Early Swallows.—Passing over Baginton Bridge on Sunday, April

7th, I saw about half a dozen swallows flying about over the water and
adjoining meadows. I watched them for a few minutes, but in the

course of a short time they disappeared. I recrossed the bridge later

in the day, but none were to be seen, and I have not seen one since.

The swallow usually returns to us about the 20th April, sometimes

one or two are seen earher, but I never before saw so large a party at

this early period. On the same day I heard the Chiffchafl' and the

WrjTieck. The former is generally the earhest aii-ival of our summer
birds, and is later than usual this season.

—

John Gulson, Coventry,

10th April, 1878.

Prunella Vulgaris, "White Variety.—I do not know whether this

very pretty variety of the common Self-heal is auj^-hcre abundant. It

is but slightly mentioned by Syme, JEooker, or Babington. In this

neighbourhood it occurs in one locality only, an old pasture field on the

slope of a low ridge of boulder clay. But the large creamy-white flowers,

closely aggregated in short, blunt heads, and of which six or eight in a

head are often open at the same time, are much more elegant and showy
than the purple ones of the common form. I think it desei'ves to be

introduced into gardens, and I mean to try what cultivation will do for

it. The leaves are all narrower than those of the common form ; the

lower leaves oblong-lanceolate and toothed at the base, the upper ones

narrow and linear, some pinuatifid with linear segments, others merely
toothed, the teeth projecting at right angles from the blade. I should be

glad to hear of any other localities in which the white variety occurs, and
whether it corresponds with the above description.—F. T. Moix, Birstal

HiU, Leicester.
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Preserving Fish.—I would iu answer to T.'s enqiiiiy (page 80) as to
the best methods of preser\'ing fish refer him for full dii'ections to Mr.
Montagu Brown's useful manual entitled "Practical Taxideiiny,"
(Bazaar Office, London.)—F.

Cocks axd Chickens.—"We have had two instances at Highfield
House of cocks taking to chickens. In 1837 a Dorking hen died leaving
some young chickens, which a Dorking cock took chai'ge of, brooding
them Like a hen, and rearing the whole number. Last year, (1877,) a
Duck-wing Bantam cock sat on a single egg, hatched a chicken, brooded
it as a hen, and altered his voice to the peculiar tone of a hen with
chickens, exhibiting as much care of the chicken as would have been the
case with a hen, and attacking in a savage manner anything that came
too near the httle one.—E. J. Lowe.

Preservation of Fungi for the Herbarium.—^In reply to C. T. M.'s
request (p. 79, ante) that some of your readers would describe the best
method of preserving Fungi, I woiild refer him to the follo'^dng sources
of information, in either of which he will find all he can possibly
require. The authors are practical Mj'cologists of the highest standing,
and nothing can be added to the admirable instructions they give on this

subject :—" The OutHnes of British Fungology," by the Eev. M. J.

Berkeley, a work indispensable to the student of fungi on account of the
admu-able plates, contains a chapter on the subject ; as does also that excel-

lent little work, " Cooke and Berkeley's Fungi : Their Nature, Lifluences,

and Use." Mr. Worthington G. Smith contributed several chapters to
" Hardwick's Science Gossip " for 1872, which are evidently the result

of his own large experience. If C. T. M. will allow me I would strongly
recommend to him what I have found of gi-eat value in my own case,

namely, to make cai-eful di-awings of each species he collects to accompany
the dried specimen. So many of the characteristic features of the larger

Hymenomycetes pass away in drying that it requii'es considerable experience
to make out a species from herbarium specimens, unaided by di'awings,

and hence the very general adoption of the practice I recommend among
Fungologists.

—

"William Phillips, Shi-ewsburj".

Deformed Primroses and Double Flowers.—The banks of the roads
and lanes in South Devon are in many places for long distances covered
with primroses. They often vary in coloui", fi-om the ordinaiy yellow to

pure white, both on the sunny and shaded banks. Several of the
white varieties were collected last spring, and planted in a garden in good
lich soil. This year they have all bloomed fi'eely and the blossoms
were of the same pure white coloiu*. In an orchai'd of the same district,

where there were a great number of piimroses in blossom beneath the
trees, the blossoms of two plants looked hke double flowers and one
plant had the appearance of a polyanthus with primrose blossoms. The
plants were removed and planted in the garden last spring. They all

present the same pecuhar aspect. Some perfect flowers have appeared,
and upon the same plant flowers with the calyces containing five petals,

two united by the stalk of the petal, and the three others are separate,

(on one stem.) The same polyanthus-looking blossoms are coming out,

and on one of the plants are pure double blossoms. Eed-coloured pi-im-

roses are common on the banks of the Teign. It has not fallen to my
lot to notice such variety in the colour of primroses, in either Bx-econ-

shire, Monmouthshire, Herefordshii'e, or Gloucestershire ; and in no
instance has a double primrose or one so defoiined as above described

been seen by me in a wild state before, and far removed from garden
gi'ounds. It is veiy conamon to meet with double-flowered cuckoo
plants in Devonsliire, and double-blossomed dwarfed brambles are

common, especially in the Forest of Dean, GlcRcesterehire.

—

Henry Bird,

Stroud.
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Is THE Akfm an IxsEC'TivoROtTS Plant ?—Tliis euquiry ia made at

page 106, where the fact is recorded that in numerous speciuieus of

Arum m((ci(Iatum examined last summer by the \\Titer of tlie question
small insects and chitinous fi'agments of others were invariably found
inside the nearly closed spathes. The followdng obsei-vatious may,
perhaps, throw Sonne hght on the subject. For two years past I have
growTi a plant of Arum criiiitum in my garden, and each year it has
produced one of its lugubrious looking spathes. The plant grows about
18in. high. The spathe is very lai'ge, the spadix long and strange
looking. The inside of the spathe and the whole of the visible part of

the spadix are covered thicldy %vith black hau's. "^Ticn the infloresence
is fully developed a most offensive camon-like smell is emitted. Directly
the disagi-eeable odotir is produced blue bottle flies ( Mu^ca vomitoria)

make their appearance and swarm on to the protruding lip of the spathe.
Both years I have noticed no sign of these flies until the fetid smell of

the Arum attracted them. Readers of Robert BrowTiing's weird poem
of the Pied Piper of Hamelin will remember how mysteriously the
children were compelled to follow the insulted musician : the flics seem
as strangely and powerfully fascinated by the Ai-um. They arrive in a
bustle, they have evidently come purposely, they fly tinen-ingly to the
plant, they then speedily make their way to the narrow entrance to the
lower part of the spathe in which the base of the spadix is chambered
in almost absolute darkness. The inlet is narrow, and is well protected
by the hairs before mentioned, though they seem no obstacle to the
ingress of the flies. But after they are once inside there they must
remain ; whether stupefied by the noxious exhalation of the plant or
imprisoned by the hairs which yielded them sxich easy entrance I do not
know. I have watched the plant for hours, but never saw a fly return
from what may be deemed a condemned cell. The spathe remains open
only a day or two at most, and then gradually closes and shrivels up.
Each year at an interval of a week or so after the closing of the spathe I
have cut open the chambered part of it, and have found it nearly full of
dead and partially decomposed flies. If I am fortunate enough to have
the plant in flower this summer I shall take care to obsei've it more
closely, and wiU forward it to Mr. Lawson Tait for examination.

—

E. W. B., Moseley.

Wasted Energy.—There are many hard-working Naturalists in the
Yorkshire Union, and no doubt in the Midland too, whose energies are
more or less wasted. Speaking of Entomologists particularly, too many
devote all their attention to one family. Thus Lepidoptera are generally
the insects most systematically collected, and there are instances of all

the Entomologists in a society collecting nothing else. The result is a
waste of energy, as half the number would generally work a district effi-

ciently ; whereas the larger number overdo it, and frequently exterminate
the rarer insects. Where so many are engaged in the same pursuit there
is sure to be rivalry as to who shall make the largest collection. Thus it

comes to pass that a dozen or more specimens are obtained where two
would serve evei'y legitimate purpose. One male and one female with
varieties are enough images for any scientific collection. To these
should be added specimens of their various stages of metamorphosis.
Lai*va-preserving ia now so generally well understood that neai-ly all

Lepidopterists can presence laiwee (most kinds at all events) as well
as they can set insects. These should invariably bo mounted on a
twig or leaf of the plant on which they ordinarily feed. The pupa and its

cocoon (especially in the case of the Bombycidtp) should, where possible,

always form part of the collection. But tJaoro are other fields where the
enei-gies of the EntomologisL may find ample and useful employment,
and whore at present the workers are far too few. Take, for instance,
tho DijJtera : how little ia done with them, and yet how much wants
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doing 1 Their, at first sight, unattractive appearance in part, perhaps,
accounts for theii' neglect

;
yet not a few of the species are extremely

beautiful. The scarcity of rehable, but not too expensive, books of

reference, is doubtless another reason ; but this should not deter us from
collecting these insects and observing their habits. When a sufficient

demand exists for the books, they will probably be forthcoming from
some quarter or other. The Hemqjtera, again, is another despised gi'oup :

but why ? The insects are generally small, it is true, but science is not
chiefly concerned about mere size, and as to colour this class includes
some real beauties, I would therefore ui'go Entomologists to extend
their operations to some of these too little known classes of insects. A
little more mutual help is also much wanted among us. Thus, when a
Lepidopterist is out collecting and meets with insects other than those
he is specially interested in, he might often be of use to some fellow

workers if he would devote a little trouble for their sake, and pick up
"bugs," or bees, or other insects which he knows them to care for. In
return he would invariably be helped in his pursuit. " Fellow feehng
makes us wondrous kind." Speaking for myself , I shall always be glad
to send Lepidoptera in exchange for Diptera or Homoptera, and shall only
want to know concerning any specimens sent to me the locality from
whence they are obtained.—S. L. Mosley, Hon. Sec, Huddersfield
NaturaUsts' Society, Primi-ose Hill, Huddersfield.

A Paeasitic Wobm infesting the Air Sinuses of the Coinios
Weasel.—April 13th, 1878, Mr. Montagu Bro-«Tie, the Natm-ahst,
forwarded to me, for the pui-pose of ascertaining the cause of death, an
adidt specimen of the common weasel, which had not been trapped or
shot. I carefully examined all the abdominal and thoracic viscera,

squeezing up their structures into tliin layers for the purpose of finding
any parasitic larvae or adult worms. I searched the alimentary canal
from the mouth to the anus but found no parasites. Not suspecting that
the air sinuses and nostrils might contain parasites, I was stupidly
content to let them pass with a cursoiy glance ; but as I desired to

observe the arrangement of the bones of the ear in this animal, I
commenced to skin the head, and aiTiving at the point of union
of the frontal bones, I observed a round hole in the median
line, one-eighth inch in diameter, covered with a clear transparent
membrane, which was continuous above and internally with the
periosteum. I could not make out any mucous hning, though I suppose
there should have been one, for the sinus communicated immediately
with the left nostril. On removing this clear membrane, which looked as
though it covered a hole filled with ink, I found what at first sight

appeared to be small elongated clots of blood. There were no movements
whatever, no apparent sign of hfe ; however, I examined one of them,
and made out that it was a worm, (a female,) full of eggs for about one
half its length, and the remaining half occupied by many hundreds of

minute, young, hving, wriggling w'onns. There were in this sinus six

specimens, four females, and two males. The male is considerably
smaller than the female, not reaching to even half her size in the largest

and best developed specimen. The female, the largest, measui'ed one
inch and a quarter long, and the thirty-second of an inch in diameter,
and the smallest specimen, which contained both eggs and young aHve,
measured half an inch long and about four lines in gi'eatest diameter.
After being satisfied as to their character I proceeded cautiously to

search the remaining sinuses, the brain and its cavities. The brain was
healthy as far as the microscope could determine, but the sinuses were
fidl of the parasite. In the sinus of the left temporal region no less than
fourteen of these creatures were discovered coiled round one another and
dead, twelve of them females and two males ; in the air passages of the
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cose, amongst tlie expansions of the olfactory nei-ve, I found eight other
specimens, all of wluch were males. I then examined the auditory
canals, but no traces of the parasite were to be seen. I immediately
prepared some of them as specimens for the microscope, thinking that
if I could keep the young ahve in situ until the next meeting of the
Birmingham Natural Histoi-y and Microscopical Society, when Mr. W.
E. Hughes, F.L.S., was to present a paper on an alhed subject by Dr. T.
Spencer Cobbold, I might, perhaps, assist in throwing hght upon a
matter of considerable difficulty, one which has occupied the minds of

some of the most distinguished scientific obsen^ers for jeurspast, and which
is now bearing fruit in the shape of contributions of a character so important
to the medical and non-medical world, that I feel bound to express my
personal obhgation to Dr. Cobbold for the very complete form in which
he is bringing the subject before the Society and general science-loving

pubhc. The mounted specimens were exhibited at that meeting, imme-
diately after Dr. CobbokVs paper. The young worms were then ahve,
as was testified by Mr. Hughes himself and several others, having then
been mounted in Canada balsam for four days, showing the extreme
vitahty of these young minute tlu'eads of h%ing naatter. I have written
to Dr. Cobbold, and sent him specimens for examination, and until I

hear fi'om- him, with his declaration as to the name of species of this

round worm, I must defer my anatomical description. It may turn out
to be a well-known form. If it does, no description" will be necessary

;

but any departure from the usual form will be noted and described. The
worm, and the skull showing the sinuses, may be seen at Mr. Bolton's

Studio, No. 17, Ann Street, Birmingham, where I have placed them for

inspection.

—

Wright Wilson, M.E.C.S., F.L.S., &c.

^Icaninqs.

OuE Union.—We have much pleasure in announcing that at the
ajinual meeting of the Woolhope Natui-ahsts' Field Club at Hereford,
on the 23rd Apx'il, it was unanimously resolved that the Club join the
Midland Union of Natural Histoiy Societies.

Pbactical Taxtdeemy.—Under this title a valuable book by Mr.
Montagu Browne, of Birmingham, has recently been pubUshed at " The
Bazaar" Ofl&ce, London. In an early number we hope to re\'iew it at

length.

RrBi.—In the March number of the " Journal of Botany" Professor
Babington commenced a series of articles "Notes on Eubi." In the
March and ApiH numbers are criticisms on httle understood forms,
which wiU be read with interest and instruction by all students of this

difficult genus.

Lichens.—In the " Quarterly Journal of Microscopical Science " for

April a valuable contribution appears, entitled " Eecent Eesearches into

the Nature of Lichens," by Sydney H. Vines, Fellow and Lecturer of

Christ's College, Cambridge, in which the more recent speculations for

and against the Algoid Nature of Lichens are given, and very ably
criticised.

British Hepatice,—Students of these interesting plants will be glad

to see by an announcement on cover of present month's number, that a
fasciculus of seventy-five specimens, representing sixty species, illustrative

of " Carringtou's British Hcpatica?,"' will be ready for distribution on 1st

June next. Communications should be addi'essed to Mr. W. H. Peoi-son,

115, Church Street, Pendleton, Manchester.
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Bland's Lessons on Elementary Botany, reviewed in our last
number, has, we learn, been revised, and new editions of Parts 1 and 2
are in the press, and will be ready in a few days.

A Cat Walking Seventy Miles.—The Sheffield Daily Telegraph says a
family recently removed from Dawley, Shropshire, to Nottingham. They
took with them a cat which they had had for years. A few days after
arrival at Nottingham she disappeared. The other day the cat walked
into the old house at Dawley, to the great surprise of the neighbours.
She was very footsore and lame, but othei-wise all right. The distance
travelled by the cat is over seventy miles. It is strange how the cat
traversed the whole distance without being lost or worried.

Birmingham Philosophical Society.—The first part of Vol. I. of the
proceedings of this Society, (Session 1876-7,) has just been issued. Its
contents are as under:—"New Researches in Contractihty and Elas-
ticity," by Professor R. Norris, M.D., F.R.S.E.; "Vortex Motion," by J.

Hopkinson, D. Sc, M.A. ; "The Kinetic Theory of Gases," by the Rev.
H. W. Watson, M.A. ;

" The Study of Science as an Instrument of Higher
Education," by G. Hookham, M.A. ;

" The Place of Archffiology in

Science," by James Kenward, F.S.A. ; and " The Evolution of the Sense
of Hearing," by Lawson Tait, F.R.C.S.

The Herefordshire Pomona, about to be pubhshed by the
Woolhope Naturalists' Field Club, is being got on with vigorously. The
letterpress of Part I. is quite ready, and its publication will take place as
soon as the coloui-ed plates can be finished. Prepared as it is by such
competent hands, the Herefordshire Pomona will no doubt be a work of

considerable merit. The introductory matter of the first part consists

of an elaborate treatise on "The Early History of the Apple and Pear,"
mythically, m)d;hologically, and historically considered. This is followed
by a sketch of " The Life of Thomas Andi-ew Knight and his Work in the
Orchard." The common behef in the hmited duration of varieties of

apples is here stoutly called in question ; and the results of Mr. Knight's
experiments in the production of new sorts of apples and .pears by
hybridisation, is also fully entered into. In short, the introduction is the
result of much work and much thought ; and, what is of still more
importance, contains matter in practical physiology that can scarcely fail

to make others work and think too. Then will begin the main object

of the Pomona—to give beautifully coloured plates of all the best

varieties of apples and pears, &c. Communications fx'om intending
subscribers should be addressed to Mr. J. R. S;yTiionds, Hereford.

Mr. Bolton's Microscopist's and Naturalist's Studio.—Mr. E.
Ray Lankester, F.R.S., has contributed a note in the current number of

the " Quarterly Journal of Microscopical Science," on the agency recently

estabhshed by Mr. Bolton, at No. 17, Ann Street, Birmingham, for the
supply of microscopic organisms to students and class teachers, from
which we have much pleasure in copying the following extract:—"If
serious students of our pond-fauna and flora will avail themselves of

Mr. Bolton's services, and not only jjurchase from him examples of the
specimens he has on hand, but will also send to him supplies of such

rarities as they may find, for the purpose of distribution among his corres-

pondents and customers, we shall have started among us an agency which
will be of immense service not only to the individual student but also

(and perhaps chiefly) to the teacher who requires to be able to obtain

supplies of given microscopic organisms for his practical classes, and to

feel with absolute certainty that the specimens needed will be forth-

coming on the appointed day. Mr. Bolton can, at present, be depended
on for certain forms ; after a little time he will be able no doubt to enlarge

his hst."
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Imports of Societies.

BIEinNGHAM NATUEAL HISTORY AND MICROSCOPICAL
SOCIETY.—March •2Gtb, Geological Section.—Rev. H. W. Crosskey, (Presi-

dent of the sectiou) delivered an address on "Some Problems in Glacial Geology."
He described in detail a section near Glasgow in which the lowest bed was the
typical tUl or boalder clay. This is succeeded by finely lamiuated clays,

probably derived from the first dnring a slow sinking of the laud, the con-
tinuance of which is proved by beds containing shells showing first littoral and
then deep sea conditions. Afterwards a gradual rise took place, as shown by
gradually altering species of shells, uutil in the upper portions of the fcection

estuarine and freshwater species prevail. The climate seems to have gradually
ameliorated from the time of the land ice, though with some fluctuations. The
same series of changes both in level aud climate are traceable in Canada and
South Norway. Mr. Crosskey believes that the climatic changes were due to

the alterations in the distribution of the land surface, which iuterfered with the
ocean currents and changed their directions. The address was illustrated by a
beautiful and very numerous collection of fossils from the beds described.—Mr.
Slatcer, of liedditch, showed calamites aud Estherii miniitn from the waterstouea
nearEedditch. April 2ui, General Meeting.—Mr. A. Pumjihrey described and
exhibited his new process of autographic printing.—Mr. Wright Wilson, F.L.S.,
exhibited the brain of a shrew mouse, fLorex vuhjaris.) showing apoplectic clot

on the right hemisphere.—ilr. W. G. Blatch exUibited the angle-shades moth,
(Phlogojihora meticulosaj from Knowle. This was found in March. It is

generally found in June and later.—Mr. J. E. Bagnall exhibited a confervoid
alga (Draparnaldia plumosa) and a moss ( Orihotrichnm leiacarpum,) both from
Kingswood, the latter new to Warwickshire.—Mr. T. J. Slatter exhibited a
confervoid alga belonging to the genus Tijnditridia. April 16th, Microscopical
General Meeting.—Mr. W. E. Hughes, F.L.S., read the third paper by Dr.
Spencer Cobbold, E.E.S., on " The Parasites of Man."—Mr. Wright Wilson
exhibited a nematode worm, found iu the air sinuses of the skull of the
ordinary weasel, (Muatela vulgans.) apparently allied to O-cjuris vermicidaris,
which infests the human intestine.—Mr. T. J. Slatter exhibited Testacella
haliotoides, a slug which feeds on earth worms, also the male of Diaptnmus castor.

Mr. T. Boiton exhibited one of the microscopic fungi ^Ecidiinii i'rticce, the
golden cluster cup on the leaf of the nettle.

BUBTON-UPON-TEENT NATUEAL HISTOEY AND AECH.EO-
LOGICAL SOCIETY.—Annual Meeting, March 26th.—The following officers

were elected for the year 1878-9:—The llev. C. F. Tbornewiil, M. A., President
;

Mr. H. G. Tomlinson and Mr. J. C. Grinliug, Vice-Presidents ; Mr. H. Partridge,
Hon. Treasurer ; Mr. C. U. Tripp, M.A., and Mr. T. C. Martin, Hen. Secretaries

;

Committee—Messrs. E. Anty, W. Boden, H. T. Ford, J. T. Harris, A. J. Lyle,
P. B. Mason, C. Perks, E. Thomewill, W. C. Owen, aud C. J. Crawshaw. The
following prizes were awarded to the successful junior members :—Botany: Mr.
J. E. Nowers, first prize; Mr. S. E. Hallam, second prize. Geology: Mr. A.
Molyneux. Freshwater Life : Not awarded.

NOTTINGHAM LITEEARY AND PHILOSOPHICAL SOCIETY,
NATURAL SCIENCE SECTION.—Papers read before the Section during April

:

—April .Srd : Microscoi^ical eveuing. Mrs. Cowen read a paper on " Euphides
and Plant Crystals," which will be printed in the '• Midland Naturalist " for June.
April 17th : Mr. J. J. Harris Teall, M.A., F.G.S., read a paper on " The iiitlucuce

of the Earth-movements of different Geological Periods on the Physical Structure
of the British Isles.

NOTTINGH.\M NATUE.\LISTS' SOCIETY.—March 20th: A paper on
" A Dead Fly" was communicated by Mr. R. A. Billiald. April 3 : A lecture on
" Optical Illusions," illustrated by numerous experiments, was delivered by Mr.
A. H. Simpson, President of the Society.

STEOUD NATUEAL HISTOEY AND PHILOSOPHIC.\L SOCIETY.—
The Winter Session closed on suh April, with a mo.-^t successful conversazione.
Mr. C. Playne was elected President for the ensuing year, and Mr. J. H.
Taunton a Vice-President. The following re-elections were also made :—Mr.
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Witcliell, a Vice-President ; Dr. Partridge, Secretary; Mr. Bishop, Treasurer;
Mr. Smith, Librarian ; and the wliole of last year's committee. The Secretary
read the Committee's Report, -which gave a satisfactory account of useful work
done by the Society, which is in a flourishing coadition. The retiring President,
Mr. J. E. Dorington, delivered an excellent address, in which he reviewed the
proceedings transacted during his term of office. A vote of thanks was unani-
mously accorded to Mr. Doriugton.—Dr. Bird then read a paper on " The
Ancient Dwellers of the Cotswolds," an abstract of which we hope to present to
onr readers. The exhibition of seieutific apparatus and objects, which next
occupied the attention of the meeting, was varied and interesting. Mr. A.
Pumphrey and Mr. T. Bolton, of Birmingham, exhibited and described the
autographic printing process dealt with fully in another page. Mr. Bolton also
exhibited numerous interesting specimens of freshwater life. Tlie electric pen,
the process of electro-plating, a telej)hone, spectroscopes, collections of entomo-
logical and geological specimens, and other matters, fully occupied the remainder
of the evening.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN SOCIETY.—March 25th.—A handsome and well-preserved skin of

an Egyptian crocodile was presented to the society, through the secretary, by
Mr. Charles Long.—Dr. Joy read a paper, entitled " The Darwinian Theory
Reviewed." A warm discussion followed the reading of the paper, in which
the Chairman, (Rev. Brooke Lambert,) Dr. B. W. Foster, of Birminhgam,
Messrs. Chesshire, Nevill, Hamel, and others took part. April 1st.—Mr.
R. B. L. Johnston gave a paper on " Sx)onges, Hydras, and Corals." After
describing the several varieties of sponge, and tbe numerous members of the
Hydra family, he proceeded to touch more fully on the many species of coral.

He exhibited several beautiful specimens lent by members of the society.—

A

small skate, dried and mounted, was i^resented by the Rev. Brooke Lambert.

—

Mr. W. G. Davy exhibited a cryophorus, the water within which was by
evajporation frozen in a few moments.

YORKSHIRE GEOLOGICAL AND POLYTECHNIC SOCIETY.—The
first meeting of this old Society since it changed its name was held on the 13th
March, at Selby. The attendance was large. The local secretary, Mr. J. T. Atkin-
son F.G.S., who presided, gave an interesting address, in which there were
references to local history, a resume of the history of the Society founded forty-

one years ago, and an account of the geology of the district. Mr. Atkinson
entertained the members at luncheon. Later in the day a second meeting was
held, the Chairman of which was Mr. H. C. Sorby, F.R. S. , President of the Geological
Society. Twenty-three new members were proposed, and a resolution passed that
the June meeting should be held at Scarborough, or Bridlington if suitable arrange-
ments could be made ; or failing both, at York. In addition to a paper by
Mr. J. E. Clarke, B.A., B.Sc, F.G.S., on " The Triassic Gravel, Sand, and Clay
Beds at Sutton Park, near Birmingham," the Chairman contributed an important
one on "A New Method of Studying the Optical Character of Minerals."

WEST LONDON ENTOMOLOGICAL SOCIETY.—March 22ad.—Mr.
Reed exhibited a series of B Hirtaria ; bred. March 29th.—Mr. Walford, bred
specimens of Verhasci. April 12th.—Mr. Maycock, Pilosaria and D. Fagella

;

also a series of Leacophearia, varying from the ordinary type to black. Mr. Cover-
dale, Lithoriza and I'arthenias. Mr. Gates, Muhis-trigaria. Mr. Meek, a very
fine series of varieties of L. Monacha, some of the specimens being quite black.

EXCHANGE.
I have vols. 1 to 5 of The Geologist, (1858 to 62 ;) Geological Record for 1875

;

Smithsonian Reports; Geological Society's Journal, 1876 and 1877, etc. I want
set of Geological Magazine ; Science Gossip ; Report Coal Commission, 1871

;

vols. 1 to 14 Geological Society's Journal ; or will give fair cash price.—F.G.S.,
Herald Office, Birmingham.

Bird eggs, side blown, 200 species, rare duplicates. Exchange lists supplied.

Wanted various varieties new to collection. All letters answered.—J. W.
SissENs, Sharrcw, Sheffield.
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MIDLAND UNION OF NATUKAL HISTOBY SOCIETIES.

FIKST ANNUAL MEETING, AT BIRMINGHAM,

ON MONDAY AND TUESDAY, MAY 27th AND 28th, 1878.

The arrangements for the forthcoming Meeting of the Members of the

Societies in the Union are so far made that we are enabled to publish the

following particulars :

—

On Monday May '27th, the Annual Meeting of the Union will be held in the

Theatre of the Midland Institute, Paradise Street, Bii-miugbam, at three o'clock

precisely, under the presidency of Mr. Edmund Tonks, B.C L., President of the

Birmingham Natural Histoiy and Microscopical Society, i he' business of that

Meeting will be to receive the Report of the Council ; to decide where the Annual

Meetiu" iu 1879 shall be held ; to consider any suggestions which Members

may offer; to discuss Joint Excursions during the coming year; and to transact

all other necessary business.

In the evening, at half-past seven o'clock, a Conversazione will be held iu

the Town Hall, the arrangements for which are entrusted to a Committee, _con-

sisting of Members of the following Societies, namely :—

tIic Birmingham Natural History and Microscopical Society,

The Birmingham PhOosopbical Society,

The Birmingham and Midland Institute Scientific Society, and

The Birmingham School Natural History Society.

Every e£fort will be made to provide an Exhibition of objects of Scientific

interest. Natural History, Archseology, and Art. worthy of the Union and the town

in which its First Annual Meeting will be held. Members of Societies in the

Union willing to contribute Specimens or to exhibit or lend Microscopes will oblige

bv at once co°mmuuicatiug to Mr. John Morlcy, 24, Sherborne Road, Birmingham,

Hon Sec. to the Conversazioue Sub-Committee. The charge for admission to the

Conversazione (including Refreshments) will be 2s. 6d. Morning Dress.

On the following day, Tuesday, May 2Sth, there will be an Excursion to

Dudley and the neighbom-hood, under the auspices of the Dudley and Midland

Geological and Scientific Society and Field Club, which it is hoped will include

visits to

I._Open Coal Work at Foxyards.

n.—Wren's Nest.m The Priory Ruins and Castle, and also to the Caverns, if considered safe.

IV.—Lye Cross Pits.

All by special permission of Mr. E. Fisher Smith, on behalf of the Right Hon.

the Earl of Dudley.

Arrangements will be made to meet the wishes of Visitors who may desire to

inspect some of the leading Birmingham manufactories.

As the success of the Conversazione and Excursion will very much depend

on ample arrangements being made for the pccommodation of Visitors from a

distance, and as it will be impossible to make those arrangements without

knowing' the number who will be present, the Secretaries of the Societies in the

Union are earnestly urged to bring these particulars before their Members at the

earliest possible moment, and to ascertain what number will require tickets,

which should be applied for as soon as practicable, but under no circumstances

later than Ti'esday, the '2\st day cf Maij. Applications for tickets must be

addressed to Mr. Edw. W. Badger, Midland Counties Jlcrald 6|//7te, Bii'mingham.

Members may secure Tickets for friends not Members of the Union.

At the earliest possible moment the detailed Programme will be issued to the

Secretaries of all the Societies in the Union, for distribution among the Members.

If special Railway facilities for Members and Friends coming from a distance

can be secured full information will be given iu the detailed Programme.





Plate II,

FiG 11x200.

^%t:^->c:#fe>

?iG 9x120 FiG 8x120

TiGlOx 160.

A-W WILLS, del Gilith



FRESHWATER ALGM. 145

FEESHWATEE ALG^.*

BY A. W. WILLS, F.C.S.

(Continued from page 117.)

We must now turn to the very important question of the modes of

multiphcation and reproduction of these singular plants.

In the simplest forms of unicellular Algae, (Palmellacece and Volvoc-

inete,) the only mode by which most of the genera seem to be perpetuated

consists of the conversion or breaking up of the contents of certain cells

into small oval bodies, (zoospores,) which move freely through the water

for a while by means of dehcate lashes or cilia, and then, after losing

these motile organs, undergo cell-division into fresh individuals, identical

with the parents. [Plate I., Fig. 2.]

In Df«Ht(f?!'«ce«, to this process is superadded that of reproduction by

the formation of large " resting-spores " resulting from the commingling

of the contents of two separate individuals in the space between their

adjacent sides. [Plate II., Fig. 7.] Such spores are capable of retaining

their vitality for a long period, and then producing fi'om their contents

a fresh generation of plants of their specific kind ; while, on the other

hand, zoospores undoubtedly perish, unless placed in conditions

favourable to their immediate germination.

In many of the higher order of Algas (freshwater and marine) both

these phenomena can be traced, and it appears probable that in all cases

the development of spores alone constitutes a true sexual reproduction

of the species, comparable to that which prevails among Phanerogams,

whereby its indefinite perpetuation is secured ; while the so-called

" reproduction " by zoospores is rather to be compared to the increase of

flowering plants by buds or offsets, or artificially by cuttings, a process

by which, as is behoved by most florists, while the inultiplication of

individuals is accomphshed, the continuation of the species is not

secured beyond certain limits.

It is probable that even in those genera in which no such sexuality

or polarisation of cell-contents has been observed, it has yet to be

discovered, much as the fine researches of Messrs. Dalhnger and Drysdale

"On the Life History of Monads" have proved, that after the succession

of many generations of asexual individuals among the lowest Infusoria, a

sexual process suddenly intervenes.

The production of spores in Besmidiacea is a most interesting

phenomenon, and will be best understood by those to whom it is

* Description of Figures in Plate II.

Fig. 7.—Formation of restiug-spore of Micrasterias rotata, from contents of two
plants.

Fig. 8.

—

Vaucheria ornithocephala.
Fig. 9.—Vaucheria racemosa, showing " horns " and flask-shaped cells, the latter

containing spores.
Fig. 10.—Formation of zoospores fro'n contents of single cells in aSdogoniuni.
Fig. 11.—Formation of spores in CEdogonium, the contents of the enlarged cell

being fertilised by spcimatozoids developed in dwarf parasitic male, or anther-
idial plants.

]{
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not familiar by reference to our sketch. [Plate HE., Fig. 7.]* Two
individuals approach one another, and a communication being

established between them through the bases of their separated halves,

the cell-contents are poured out into the intervening space and there

form a spore, generally spherical and at first smooth, but in the mature state

often ox'namented with tubercles or spines. In this condition the structure

and markings of the empty cellulose cases are beautifully displayed.

Wliat is the exact series of changes by which the original form is

developed from the spore requires further investigation, in spite of

Berkeley's statement that it is pi'opagated in some species by division,

exactly after the fashion of the ordinary cells, and in the third generation

acquires its normal form.

Other points in the physiology of these plants also await further

research, as, for instance, the nature of the cui'ious circular hyaline

spaces filled with moving granules, which are seen in the ends of the

frustules of Cloaterium and Peniiim; the circulation of similar particles

between the cell-walls and the endochi-ome ; and the remarkable

"swarming" of the entire cell-contents, which occurs in some genera,

probably before conjugation, when every gi-ain of endochrome seems to be

rushing wildly in and out among its fellows in a sort of giddy dance.

Passing from the unicellular to the filamentous Algro, which consist

for the most part of elongated cyhndrical cells placed in juxtaposition,

end to end, in vaiaous arrangements, we are compelled by want of space

only to glance at many large and interesting orders. Among these are

the Batrachospermecc, represented by the exquisitely graceful genus

Batrachosj^ermum, whose gelatinous tresses of tender gi-ey or ohve gi-een

whorled branchlets are not uncommon in clear streams in tliis district;

the almost equally beautiful Cha-tophomcea;, of which abundant examples

are to be found in the deep green gelatinous masses of Clmtophora

cndlvuefolia &ndC.ele[)anx, inthe tender gi-een filaments of Draparnaldia

plumosa waving gracefully in clear running waters, and in the singular

disk-shaped fronds of Coleochmte scutata, found adlierent to leaves of sub-

merged aquatic plants ; the OttciUatoriacea; which comprise many
singular forms, inhabitants of pools, wet rocks, damp gi'ound, &c., and

well represented in our district ; and finally the Nostochacecr, of which the

tjTpical genus Nostoc contains many species, consisting of long beaded

filaments, twisted like intricate coils of rope, and agglomerated into

gelatinous fronds ranging in size from that of a pea to that of a walnut,

most cosmopolitan in their habitats, rejoicing in situations so various as

clear streams, exposed moorlands, and thatched roofs.

In what remains of this paper we pui-poso to refer in some detail

to throe of the remaining groups of Confervoid Algro, each of which

presents interesting points of structure and remarkable aspects of the

phenomena of rci)roduction.

First among these is the large family of Sijihonacdr, of which the

commonest examples are the various species of Vaucheria, some of which

The fignrcs given in these papers are all drawn nnderthe microscope, from
actual specimens. We do not hesitate to insert them, because those given in text
books are often only diagrammatical, and convey but an imperfect idea of the actual
object.
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form a close felt-like coating at the bottom of almost eveiy ditch. They
consist of long, more or less branching filaments, not di\dded into a
number of cells, but open from end to end and filled with very dark
green endochrome. The cell contents are frequently poui-ed foiiih from
the ends of the filaments in the form of large cihated zoospores, of which
operation a good description will be found in Hassall's "Freshwater
Algae." But there is, in addition to this, a true process of sexual repro-

duction, as singular as it is interesting.

At various points on the filaments are formed two veiy distinct kinds

of projections—the first consisting of one or more narrow " horns," as

Unger appiopriately terms them, forming short branches from the

parent filament, sometimes straight and at others curiously curved ; the

second, in close proximity, assuming the form of one, two, or occasionally

more, flask-shaped cells, open at their apex. [Plate II., Fig. 8.] In one
species, V. raceinosa, both kinds of organ are carried upon a common
shaft or pedicel. [Plate II., Fig. 9.]

The contents of the flask cells gradually assume an irregular

spherical shape, wliile those of the " horns " are converted into active

Spermatozoids, which issue into the suiTounding water, and thence swarm
through the narrow neck of the flask-shaped spore-cells, and there

fertihse their contents. These thereafter assume a true spherical form
and a distinct cell-covering, while between them and the filaments which
bear them dissepiments are formed, at which the heads finally break off,

and by decay of their outer walls at length hberate the spores.

The singular plant Hydrodictyon utriculatum, remarkable for its

growth in a network of hexagons, and for the marvellous rapidity of its

increase, is referred to the same family (Siphonacece.) A good summai-y
of its hfe-history is to be found in the Micrographic Dictionary, and a

detailed investigation is recorded in the researches of A. Braun, (Ray

Society, 1853.) Some years ago it suddenly appeared in Blackroot Pool,

Sutton Park, in enormous quantity; in a few weeks it wholly disappeared,

and we have never seen a trace of it since in that habitat.

The CEdogoniacece comprise two genera, Bulhochcete and GUdogonium ;

the former containing only one species, the elegant httle B. setiyent, a

plant of great beauty by reason of the long slender bristle-shaped cells

wliich form the ends of its lateral branches—a lovely .object, especially

by dax'k back-gi-ound illumination.

It is said to be reproduced by zoospores, and also by a process very

similar to that described above as occurring in Vaucheria, each resting-

spore being ultimately resolved into foiu- smaller ones, which develop

into four new plants. "We have not been fortunate enough to witness

these phenomena, although we have frequently gathered the plant, both

in our own district and elsewhere. The genus CEdogonium includes

several common species, some characterised by a very curious annular

structure at the base of many of the cyhndi'ical cells of which the plant

is made up, which becomes especially manifest when the filaments break

up into separate joints for the emission of zoospores. [Plate II., Fig. 10.]

We were once fortunate enough to see this curious process taking place

under the microscope in a specimen which had been just mounted, and
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think that a brief description of one of the most remarkable sights we
have ever been privileged to witness, taken from notes made at the
moment, and illustrated by sketches made from the specimen in question,
will prove more than usually interesting.

"At 12 20 this afternoon, on placing the shde under the microscope,
I observed that one of the long filaments was breaking up rapidly into a
zig-zag of separate joints, each of which remained attached only at a
single point to its neighbour. Placing one cell in the middle of the field,

I watched it closely, and observed that the somewhat oval mass of endo-
ohrome was gradually leaving the cell-case, though chnging to its base as
if reluctant to leave it. At the same time there appeared a very faint
transparent membrane across the mouth of the open cell, exactly like a
thin soap bubble being blown out of it. This quickly increased in size pari
passu with the extrusion of the endochrome. At 12 25 this had com-
pletely left the cell and formed a spherical green mass inside the
"bubble," in fact an incij)ient zoospore. This now began to move very
shghtly, and at one side of it appeared faint traces of ciha waving a very
little, suggestive of a piece of machinery just getting started. At 12 30
the "bubble" was much blo%vn out, and the ciha active, the
zoospore twirhng round for part of a revolution and then stopping,

and 80 on. At 12 35 the membrane was more enlarged, and
only faintly discernible by very careful illumination. At 12 40
the zoospore was hberated ; the ciliated end slightly protruded

and transparent ; its motion regular and s\vift. At 12 47 this

motion was much diminished, the zoospore slowly creeping round with

an irregular motion from left to right. At 12 50 the cihary action

had become sluggish, and the endochrome was receding from the cell-

wall. The vibration of the ciha gi-adually diminished till 1 1, when it

quite suddenly ceased altogether ; at the same moment the whole mass
of endochrome was violently convulsed loitli a sort of shuddering movement,

and the transparent point was much protruded. By 1 3 the cilia had
disappeared, the projection of the point was largely increased, and there

is no doubt that if the germination had not been arrested by enclosure in

the glass cell, the next stage would have been the formation of a distinct

nucleus, and the separation through this into two cells, in fact the first

process in the development of a filament like the parent one."

How enormous is the rate of increase in this plant may be inferred

from the fact that in one filament in this specimen, both ends of

which were bx-oken, the number of cells stiU remaining was 683.

It will be seen from Plate 11., Fig. 10, that each zoospore is the

product of the endochrome of one cell only.

The formation of true spores in Qidoyonium is the result of the

fertihsation of the contents of certain cells by the entrance through

small slits in their margins of spermatozoids ; these being produced

either from other cells in the ordinary filaments or othei-wise in small

" dwarf male plants," which appear to bo developed from the zoospores

above described, and of which numbers may be often seen parasitic upon

the larger plants. [Plate 11., Fig. 11.]

[to be continued.]
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SCIENTIFIC NAMES.—I. FOBM.

BY W. B. GEOVE, B.A.

(Continued from page 124.*)

The third declension differs from the other two, and presents some
dif&culty. "Words of this class have many terminations, but they rarely

end in -a, -e, or -er, never in -um. It is chiefly those ending in -us

that can be mistaken. The peculiarities of the third declension are that

the genitive singular always ends in -is, and has very often one syllable

more than the nominative ; the plural ends in -a or -es, according as the

word is, or is not, neuter. It is an invariable rule that the plural of a

neuter word ends in -a. For most of the words of this class recourse

must be had to the dictionary, but the following table of the chief forma

may be useful. Notice that the true stem seldom appears in the

nominative, but may be obtained from the genitive by removing the

termination -is. Though there ai-e rules for determining the gender, the

only safe course is to refer to the dictionary. Examples of the fourth

and fifth declensions are added for the sake of completeness.
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NOUNS.

Singular Nominative. t Genitive. 1 Plural Nom. | Genitive.
II. -on, ?i.

— -a. —
HI. -ma, 71.

I
-matos. | -mata. | -maton.

Examples are found in polyzo'on, plur. pohjzoa, and stoma, plur.

stomata, the stem of which, as is the case in all Greek nouns ending in

-ma , is formed by adding t to the nominative.

Having obtained the stem of a word, of whatever declension, if we
wish to form a derivative, we add to it any tennination which expresses

the required idea. The only point of importance occurs when this

termination begins with a consonant. In this case the letter t is

generally inserted, if the word is of Latin, and the letter o, if it is of

Greek origin. Thus from the Latin heder-a," ivy," we get heder-aceus

and hederi-foUus ; but some botanists, wishing probably to retain the a,

write hederccfoUns. For this there seems to be no classical authority

whatever, and it should therefore be avoided, as founded upon a mistaken

idea. Other examples are Boragin-acece, from borago, Uiiarii-folius,

from hnaria, anagaUidi-foUits, from anagaUis, /on/i(c/-/ormt', fi-om formica.

As before, some entomologists "write formica-forme, but the very same
persons spell tipuUforme, from tipula, without the ce. Similarly from the

Greek we get chloro-phijll, morpho-logy, Gastero-poda, &c. This inserted

generally serves as a raark that the roots fi-om which the word is

derived are Greek; I say generally, because some words, as Fungology,

are hybrids. Fungus being a Latin, and /of/os, aGreekword. Thereisone

case where this o is inserted, which is seldom suspected. Thus hypnoidet

is compounded of hypn-um, a moss, and the termination -ides, meaning
" resembhng, similar to." This termination was used by the Greeks, but,

since in veiy ancient times it began Tvith a consonant ha\'ing a sound hke

/ or r, it required the insertion of o before it. Thus we should get

hypno-fides. This consonant, (called the " lost " Digamma,) ceased to be

used by the Greeks thousands of years ago, but they still retained the o,

and we follow their example. Thus the o and i in hypnoides belong

to distinct syllables : the importance of this will bo seen when we come
to pronunciation. There are many words used in scientific Enghsh of

the same kind, e.g., albuminoid, anthropoid, and botryoid. The same
termination is sometimes used in the j)lural in the names of sections of

the animal and vegetable kingdoms; thus Crinoidea, fi'om crin-on, "a
lily," is really crino-idea, and means " hly-like " animals, and Aroidese,

from ar-nm, the cuckoo-pint, means "arum-like" plants. There ia

another class of words, apparently similar, but really of a different

origin, those ending in -idie or -iadce, which must not be confounded with
those just mentioned. This latter termination was used to designate the

children and I'emoter descendants of any person ; thus the Pelopidaa

were the descendants or family of Pelops, and the meaning with which
it is employed now is, whether pui-posely or not, very similar. The
Equidaj, for instance, are the descendants of some common original

form, which existed in geologic times, to which indeed the name Equus
could not be apphed, but which was the type and first foreshadowing of
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the group of aniraals to which we now restrict the name, and so far the

idea suggested by these terminations is apphcable to the case. It may
be noticed that it is customary to use -iadie for all words ending in -ia, as

Crania, Craniadae, and for all others to affix -id(e to the ti-ue stem, as

Mactra, Mactridae ; Helix, Hehcidse ; Bos, Boridae. As usual this rule is

sometimes, though without reason, infi-inged, as in Cerithium, Cerithiadae
;

Area, Arcadae.

Something, also, must be said about specific names, which are not

adjectives. First among these are the so-called compHmentaiy names,

used in the genitive case. When the name of a modem man or woman
is to be Latinised, the usual plan is to add -us or -iiis, as may be most
euphonious, for the one, and -a or -ia for the other, with the ordinary

genitives. This, of course, does not apply to complimentary generic

names, e.g., Linnaea, Hookeria, which are always feminine. Thus,

Rafflesia Arnoldi means" Arnold's Eafflesia," and commemorates not only

Dr. Joseph Arnold, its discoverer, but also Sir Stamford Raffles, the

Grovemor of Sumatra at the time of its discovery ; in Lepidiian Smithii

two fs are used to produce a smoother sound ; NitojihyUum Hutchinsice is

Miss Hutchins' Nitophyllum. These should always be spelled with a

capital letter, as also should adjectives derived from proper names, but

in this latter respect practice differs. Both Silene Anglica and S. anglica

are found, and some have even ventured to write hookerianus. It may be
presumed that this hcense, so foreign to both the Enghsh and the

classical tongues, has been imported from the Continent, as it is in

accordance with the usage of the French and other languages. Still

another class of specific names should be written with a capital initial,

those which are nouns in the nominative case, which have been for the

most part originally the names of genera, as in Potentilla Tornientilla,

Poterium Sanguisorha, Hipparehia Tithonus. The last two instances show
pointedly that these, not being adjectives, do not necessarily agree in

gender with the generic name. There is, finally, the class represented

by Pieris brassicce, which means the Pieris " of the cabbage," because the

larva of that butterfly feeds upon the cabbage. These should, properly,

not be spelled with a capital, (though this is sometimes done.) and are in

the genitive case, either singular or plural. They are most common
among the names of Lepidoptera, as Anthocharis cardamines. Sphinx

convolvuli, Tliecla quercus, but are not wanting in other places. Thus
Rosa dumetorum means the rose " of the thickets ;" JLcidium compositarum,

the ^cidium " of the Compositae ;" and, to take an example from the
" Midland Naturahst " of March, Amphistoma hominis, the Amphistoma
" of man."

In order to fmd out the meaning of a scientific term, it is necessary

for one not accustomed to the search to form first some idea of the kind

of word he has in hand, in doing which it is hoped the previous observa-

tions will be of use. The word should then be looked out in the

dictionary as a whole ; if it be not found, as will very often be the case,

it must next be considered what are its probable component parts. In

this the inserted i or o is of great assistance, nor should the help which
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can be obtained from comparison with other wox-ds be neglected. Tlius

the common adjectival terminations, -osus, -ilis, -inus, -amis,-arius, -citus,

&c., can be recognised, and their naeaning arrived at by the consideration

of EngUsh words of a similar ending. Moreover, if one or more

syllables are found to occur in many different words, it may be presumed

that they form a root ; compare Cardium, Cardita, Cardiomorpha, and

with the latter Calhmorpha ; Apteryx, Micropterj'x, and Microspore

;

Diplacanthus, and Acanthoides. These parts should then be looked out

separately; but there will often be a considerable amount of search

required, and after all there will remain some, the derivation and

meaning of which none but a practised investigator could discover, not to

mention those which are incorrectly formed, and have in their present

shape no meaning whatever. The chief difficulty lies in the Greek rootsi

for investigating which it is necessary to bo acquainted not only with

the value of the letters of the Greek alphabet, but also with the con-

ventional changes which are made in expressing a Greek word in Enghsh
letters. The chief are given below :

—

k is generally represented by c, v

by y, ov by ?i, n by i, ai by a;, and oi by ce. The last two are often

further degi-aded into e, as the word becomes more Anghcised, e.g.,

palasozoic, paleozoic. Here again, of late years, innovations have been

made, the result partly of carelessness, partly of a desire to keep more
nearly the supposed ancient pronunciation. Thus dioeciovis and

monoecious are sometimes written dioicous and mouoicous, the oi being

represented by oi, instead of by a; ; similarly the first syllable of Cainozoio

is really the same as the last syllable of Eocene.

It may, perhaps, illustrate the analytic process of finding the

derivation of a given word, if we show the reverse, synthetic method of

forming a word to represent a given idea. Thus, suppose we wish to

invent a generic name which shall mean " cleft-tooth," we find the Latin

for "cleft" is fss-tts, for "tooth" dens. As the dens is to go last, we
shall use, not the true stem dent-, but the nominative case

; placing the

two syllables together, and inserting i, we get Fissidens, the name of a

genus of mosses which has the peristome-teeth cleft half-way down.

Then comes the question, what is to be the gender of Fissidens. On
this point the rule is clear and precise : it miist have the same gender

as the last component, i.e., since dejw is masculine, Fissidens is masculine

also. If, however, any termination is added, which generally ends in

-us, -a, or -Mm, it is mascuUne, feminine, or neuter accordingly. For

instance, from the same word dens we get Deutaria, which is feminine.

There are too many words in scientific language which are not

formed according to these principles, but stiU the vast majority obeys

them, and it is for this reason that they concern all students of science,

for upon them in gi-eat measure depends the pronunciation, as has been

already pointed out in one case, and will be further illustrated in the

followng papers. In conclusion, it may be added that the rules have

been founded in every case upon the practice of the best authorities, and,

though many points have been omitted for want of space, it is bchevod
that all the chief variations of usage have been included.
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DIGGING OUT A BOULDEE.
BY W. J. HARRISON, F.G.S.

A few days since an eminent Geologist remarked to me—"Twenty
years ago I thought I knew all about the drift ; now I am doubtful if I

know anji}hing certain aboiit it." lu fact, the more those surface deposits

which we assign to the glacial period are studied, the more difficult does

the problem of their precise origin become. In Leicestershire we find

the oldest glacial deposits to be beds of sand and gi-avel, which are

Been at certain points to be overlaid by a stiff, clayey mass, full of

stones of aU sorts and sizes, to which the name of the " Great
Chalky Boulder Clay" has been assigned, from the number of frag-

ments of chalk which it contains. This arrangement holds good

elsewhere, but both on the east coast, (Lincolnshire, &c.,) and the west
coast, (Lancashire, &c.,) the sandy, gravelly deposits are underlain by a

clayey deposit, or Lower Boulder Clay, which is absent in Leicestershire.

In the Upper Boulder Clay of this county there are many fine

masses or erratic blocks, some of which are referrible to the Mountain
Limestone, others to the Millstone Grit or carboniferous sandstones,

still others to the Lower Oolite, but the finest masses are decidedly those

from Chamwood Forest, as we might expect from its immediate
proximity. Of rocks foreign to England no authenticated instance has
ever occurred.

Of the Chamwood Eocks none are more readily recognisable than
those of Mountsorrel, under which name I include the entire igneous

mass which covers about one square mile of sui-face in the vicinity of

the famous quarries. The stone is a hornblendic gi-anite, finely crystal-

lised, and of a pink or grey hue according to the tint of the felspar.

Erratic masses of this rock occur at intervals along a definite line on the

east side of the Soar Valley, a line which is marked by the occurrence of

some very fine blocks.

Some of these boulders have attained to the dignity of a mention in

the pages of the historian, and among these is the mass whose disinter-

ment I am about to describe.

It is situated in a field 2| miles north-east of Leicester, and on the

north side of the road from Humberstone to Thurmaston. Here it lies

nearly on the top of the low ridge of Ehaetic Beds and Lower Lias, which
forms the eastern boundary of the Soar YaUey. The boulder clay in

which it is embedded rests on the Lower Lias, the mid-glacial deposits

being absent. Mountsorrel bears north-west, and is on the west side of

the Soar Valley, which the boulder has consequently crossed. The spot

where it now Hes is about 260ft. above the level of the sea.

In Nichols' Histoiy of Leicestershire, (Vol. JU., p. 981,) this stone

is referred to by the Eev. Mr. Woodcock, who says that there is a tradi-

tion that a house, or cell, or nunnery, having some underground connec-
tion with the Abbey of St. Mary de Pratis, in full view of which it would
stand, was once situated here. The block was called " Hellstone," or
" Holstone," and the field "Hoston Field," a word which seems to be a

S
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corruption of " Holystone." The bonlder lies fifty yards -witliin the

field, not far fi-om a hedge. Before being uncovered its -visible mass was

insignificant, being lichen-covered and rising only some seven or eight

inches above the grass, with an area of 2ft. by 3ft., but that it extended

under the turf for some distance was evident fi'om the dryness of the

Burrounding patch in winter, and the burnt appearance of the grass in

summer.

Nichols also tells us that this stone " seems to confirm the generally

received opinion of Naturahsts concerning the gi-owth* of these bodies
;

for, notwithstanding great pains have been taken by a late proprietor of

the land to keep it below the sm-face, it defeats his efforts, and rises

gradually, though not insensibly." The Holstone is nearly three miles

distant from the site of '• St. John's Stone," another fine mass of Mount-

sorrel gi-anite, which formerly stood in a hollow in a field neai- Leicester

Abbey. A line joining these two masses was said to point to the rising

place of the sun on ilidsmnmer-day. It would beai- two or three degrees

north of east.

The occupier of the field—Mi". Kirby, of Humberstone—who is a

member of the Leicester Literary and Philosophical Society, kindly

undertook to have the stone uncovered, and invited a party of gentlemen

interested in Geological and Archasological pm-suits to view its bared

proportions. On arriving on the ground on the afternoon of May 2nd, I

found that a trench had been dug completely round the boulder. It was

now seen to be a pentagonal mass, the sides measuring 7ft., 5ft., Oft., -ift.,

and o^ft. respectively. Its height varied fi-om -ift. 9iu. to 3ft. 6in. Now
the average specific gravity of the Mountsorrel granite is 2-659, and,

consequently, each cubic foot weighs 166-19 pounds. Taking the contents

of the boulder at 200 cubic feet, we find its weight to be in round

numbei-s fifteen tons. The matrix in which it was embedded was

boulder clay of the ordinaiy description, rather sandy in the upper part,

and full of rounded quartzite and gi-it pebbles from three to six inches

in diameter, with broken Uassic fossils, also pieces of mountain Ume-

stone, millstone grit, &c. The sides of the boulder are clean and shai-ply

defined, evidently trarei-sed by master-joints. No striations wex-e visible,

but they may possibly exist on the tmder-surface. Its top is worn into

rounded hummocks, just as the summits of the syenite hills of Cham-
wood now weather. I have, indeed, httle doubt that this mass formed a

part of the then summit of Mountsorrel, when a glacier advancing south-

wai'ds tore it fi-om its home, carried it over a depression in the Soar

Valley of more than 100ft., and finally dropped it at a point six miles

distant from its native mass.

* Thfi apparent growtli of boulders is thus referred to in the report of the British
Association Boulder Committee. " It should be mentioned here that boulders
gradually ' work up ' to the surface. This is due, no doubt, to denudation which is

taking place. In a field on Ked Hill Farm, between Stafford and Stone, is one
of the larcest boulders of the district. This boulder was not noticed till some
twenty years ago, when it was found to obstruct the plough, although still some
depth underground. The obstruction became more and more serious each year
until, in consequence of this impediment, the field was turned from an arable to a
grazinv; one. At this time the boulder rises about 1ft. above the level of the field.

The part exposed measures Oft. by about .5ft., and evidently extends nndei the turf

for a much greater distance."—Kei>ort 1S73, p. 103.—Eds. M. N.
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It would be very desirable, if possible, to remove the " Holstone "

to the grounds of the Leicester Town Museum, where it would be secure

from destruction, and where its ponderous proportions would fonxi an

object well fitted to attract the attention of visitors, and to awaken a

deshe in their minds to study the science of Geology.

Many thanks are due to Mr. Kirby for his energy in the matter, and
for the hospitable manner in which he entertained the party who came
to inspect his " little stranger."

THE TAMWOETH TKEASUKE TEOVE AND THE
TAMWOKTH MINT.

BY ARTHUR A. CLARSON.

Fig 6.

The interest which has been excited by the recent discovery at

Tamworth of coins of the date of the two first Wilhams, leads me to

suppose that an account of the "find" would not be unacceptable.

Nor do I think such an account out of place in a magazine especially

devoted to the Natui-al History, Ai-chseology, &c., of the district in

which they were found.

A disquisition on the Antiquities of Tamworth would be foreign to

the subject, yet some reference must be made, as they are indirectly

connected with the discovery and rescue of the coins. Tamworth is the

most ancient town in the county of Stafford, says the learned and
pedantic Dr. Plot. We have, probably, an Ancient Bxitish mound,
on which stands the present Castle, the keep of a former extensive

fortaUce. Eoman remains are found in the vicinity, and the town
itself is encompassed by a quadi-angular castrametation, consisting of

earthworks with a fosse, attributed to the Saxon period. It was also a

seat of the Mercian Kings, an important place in the reign of Alfred

the Great, the scene of the marriage of the sister of Athelstan, was
thrice sacked by the Danes, and rebuilt by the "Ladie of the

Mercians," Ethelfleda ; few towns, indeed, can boast of such a histoiy as

the "ancient and loyal" borough of Tamworth.



156 THE TAMWORTH TREASURE TROVE.

The castrametation before alluded to is supposed to be of Saxon
origin, but, with a view of further proving the question, some membex'S
of the Tamworth Natural History, Geological, and Antiquarian Society

sunk a shaft in a mound in the north-eastern angle, the result of their

efforts being somewhat indecisive. In the same field, however, but a

short distance off, one of the workmen engaged in excavating for the

foundation of a wall in connection with the new schools, turned up with

his pick the leaden casket containing the coins. I had timely inform-

ation of the discovery, and was fortunately enabled to rescue this

valuable " find " from dispersion.

The casket, of which a representation is given, (through the kindness

of Mr. B. V. Head, of the British Museum,) was formed of a piece of

beaten lead, turned over on three sides, something hke a "turn-over
tart," and, on being opened, was found to contain 294 silver pennies of

the reigns of WiUiam I. or WiUiam n. These were afterwards taken
to London by the Vicar of Tamworth, the Eev. Brooke Lambert, and
delivered up as " Treasure Trove." The authorities of the British

Museum selected 103 for the National Collection, 41 were appropriated

by the Koyal Mint, and the remainder returned to Tamworth.

The coins were of four distinct types, Hawkins 242, 244, 245, (three

coins only,) and 246. No. 242 is the well known "paxs" type
usually attributed to WiUiam the Conqueror—the obverse, head, full faced,

bust extending to edge of the coin, right hand bearing a sceptre is crossed

over the bust, so that the sceptre appears on the right of the coin the proper
left of the figure, sceptre has a cross pate at the top, the shaft fohated, on
the head a crown with labels or " ear drops, " over the right shoulder
three mullets, inscription PILLELM EEX. Keverse, cross potent, a
small circle in each of the quadrants, one letter of the word P. A. X. S.

in each circle ; circumscribed is the moneyer's name and place of mintage.

The second type of coin, Hawkins 244, has the head in profile looking

to the right, sword in right hand, mullets on each shoulder, bust extending
to edge, inscription as before. Eeverse, cross _pofewi with fleur-de-lis in

the quadrants, moneyer's name and place of mintage.

The third type, Hawkins 245, (three coins only,) I had not noticed
before the collection left my hands.

The fourth type, Hawkins 246. Head full faced and crowned,
labels at the ears, sword in right hand on proper right of figure, loft side

of coin, mullet on left shoulder, bust extending to edge, inscrij^tion as

before. Reverse, cross ^joft'/fi in a compartment formed by four semi-circles

having pellets at the intersections, moneyer's name and place of mintage.

The greatest interest is attached to the moneyer's name and places

of coinage. No less than 42 to\vns are represented in the Tamworth
find. In explanation of this it may be as well to mention that the Saxon
Kings granted the privilege of coining to their subjects, and this custom
was continued through the Norman period. Canterbui-y had seven
mints, London eight, Rochester three, Winchester six, Lewes, Hastings,

Wareham, Exeter, Shaftesbury, and Hampton each two, and in every

good town one coiner, the stamp being provided by the King. The
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following is the list of the towns represented in the find, with the

number of coins of each town :

—

Bedford 4
Bristol 4
Cambridge 1

Canterbury 2
Chester 9
Chichester 4
Colchester 1

Derby 4
Dorchester 3
Jjover 1

Exeter 2
Gloncester 3
Hastings 2
Hereford 7
Ilchester 3

Lewes 1

Leicester 16
Lincoln 6
London 52
Maldon 1

Malmesbury 4
Norwich 5
Nottingham 2
Oxford 5
Rochester 2
Salisbury 7
Sandwich 1
Shaftesbury 1

SonthamxJton 5
Southwark 5

Stafford 6
Steyning 1
Sta (?) 1
Tamworth 33
Thetford 2
Wallingford 6
Warwick 19
Wilton 5
Winchester 10
Worcester 12
York 3
Wv (?) 1

Uncertain Mints 14
Illegible 18

The following is a list of the moneyers in, and the contractions

used for, the towns in the midland district :—

William I.

(Hawkins 242.)

iEGLPINE ON HEE
LIESTnn ON HEE

William
(Hawkins 244.)

Dekby.
GODI ... ON DEEBI

Herefobd.
^LFPI ON HEFEEI

Leicester.
LIFPINE ON LEICGI
LIFINC ON LECIEI
SENOLF ON LE . ST

PI.

LIFEIC ON PEEI

BEIHTEED ON OXN

Nottingham.
..ONSVOTINC(?)

Oxford.

Stafford.
GODEIC ON STAFEE
GODEIC ON ST ... D

Tamworth.
BEVNIC ON TAMPE
COLIN ON TAMPE
COLINC ON TAMPE

Warwick.
GOLDINC ON PEE
GOLDINC ON PEEI
LIFEIC ON PEPI
DIDEED ON PEPICE

* Hawkins, 245.

n.(?)
(Hawkins 245, 246.)

GODPINE ON DEEE
GVDNIC ON DEBB
LIFPINE ON DEBI

^GLPINE ON HEI
LIFSHN ON HEEF

^LFPINE ON LEI
LIFIC ON LEIEI
LIFIC ON LEIECES
LIFINC ON LEICEI
LIFINCONLEIECES
LIFPINE ON LEICE*
LIFPINE ON LEICI
SVNOVLF ON LEG
SVNOVLF ON LEIC
SVNOVLF ON LEIEI

VCEEE ON SOTINGE

BEVNE^D ON OXEI
SP . . . PINE ON OX
PVLLPI ON OXNE
....PINE ON OXEI

^LFNOD ON STP
ODEIC ON STFEDI

BEVNIC ON TAMP
CVLING ON TAMP

GOLDINC ON PEEE
GOLDINC ON PEEP
SPEEMANIC ON PEI
SPEEMANIC ON PEI
DIDK^D ON PEIP
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William I. William II. (?)

(Hawkins 212.) (Hawkins 244.) (Hawkins 245, 246.)

Worcester.
BALDRIC ON PIHR
ESTMiER ON PIHR

BALDRIC ON PIHR
ESTM.T3R ON PIH
ESTM7ER ON PIHR
GODPINE ON PIHR
SEPINE ON PHRI*

Speculation as to the cause of the deposit in the place where it was
found would be futile. There is no doubt it was a local hoard from the

number of coins of the Tamworth mintage, and a few notes on the
Tamworth Mint wiU properly conclude this article.

The revered historian of Tamworth, Charles FeiTers Palmer, saya

that the name as a place of mintage first appears upon a penny of

Eadweard the Martyr, (975,) as TANWO. A coin of Canute the Great

is mentioned by Pitt in his Histoi-y of Staifordshire, having on the

reverse EDRIC ON TAM ; i.e., " Ediic, Moneyer in Tamworth."
The next reign of which coins of Tamworth are extant is that of

Edward the Confessor, in which the name appears as TON VV VRTH and
TONWYRTH. The only specimen of the Confessor's coinage issued

from Tamworth with which Palmer was acquainted, is a silver penny,

bearing on the obverse the inscription EDWARD REX, and on the

reverse, BRVNING ON TAM.
I am indebted to Mr. J. Thompson for the use of the block of this

coin, which was cut for Palmer's Histoiy of Tamworth.

Fig. 7.—Silver Penny of Edward the Confessor.

Ruding mentions some coins of Harold bearing the contraction

TAN, which he conjectured to be either Tamworth, or Taunton in

Somersetshire.

After the Conquest, says Palmer, the Royal Mint at Tamworth was

in activity until the time of Henry I., in whose reign it was discontinued.

(Ruding). Through Mr. Thompson's kindness I am also enabled to give

a representation of another Tamworth coin of WiUiam the Conqueror,

(or WiUiam Rufus ?), which differs from those in our recent find.

Fig. 8.

—

Silver Penny of William I. (or II. ?).

* In each case the Saxon character, the Wen is used for W, and in this article
the Komau I', which it resembles, is substituted.
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On the obverse PILLEMV EEX, and on the reverse BEVNING
ON TANPI.

Bruning was a coiner, or moneyer, of Tamworth in the time of

Edward the Confessor, and continued in the reign of William 11.

Pitt mentions another silver penny of WiUiam 11. having on the

reverse lELFPINE ON TAM.

KAPHIDES AND PLANT CKYSTALS.

BY MRS. G. R. CO'U^N.

Deposits of mineral matter in a crj'StaUine form are frequently

found in vegetable cells, where they are at once brought into view by the

use of polarised light. They are commonly termed Eaphides, or needle-

shaped bodies, a term inappropi'iate to many of them, in. which the

crystals are of different forms, often piismatic or stellate.

As early as Malpighi's time, Eaphides had been observed in plants,

and at later periods they engaged the attention of Quekett, Lindley,

Bchleiden, and others, but they appear to have looked upon them as

products of disease, or an accidental cii'cumstance in the economy of the

plant. The first to reduce to something like order, and to indicate the

value of plant crystals, both as a constant and intrinsic result of the

healthy life of cei-tain plants, and also in determining the differences

between species, was Professor George Gulhver, by whom they have

been arranged in three groups, viz. : Ea^Dhides, Sphseraphides, and
Crystal prisms.

The crystals are mostly composed of oxalate of lime, sometimes with

magnesia. In other instances the calcareous base is combined with

tartaric, citric, or maUc acid, and the acicular crystals usually consist of

phosphate of lime.

Eaphides are slender, needle-shaped crystals, with rounded smooth

shafts vanishing at each end to a point. About ten to fifty or more lie

parallel together, so as to form a bundle which partially fills a cell, or

intercellular space. When undisturbed, this bundle hes along its cell,

but the Eaphides are so easily displaced by slight pressure that either all

or pai-t of them cross the cell in various directions, sometimes escaping

from the ends. The raphis-cell is commonly very distinct, often oval,

and contains some viscid,, semi-fluid substance, in the midst of which

lies the bundle of Eaphides. The raphis-bearing plants among our

native exogens belong to three orders, Galiacese, Balsaminaceae, and
Onagracete, and there is not a single instance of any species belonging to

these orders without Eaphides.

The Fuchsia belongs to the order Onagracese, and is a great raphis-

bearing plant, quantities being found in the leaves, the beiiy-pulp,

* Abstract of a paper read by Mrs. Cowen before the Natural Science Section of
the Nottingham Literary and Philosophical Society, on April 3rd, 1878.
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and even in the ovrile. In this order, even the Beed-leaves, fragments of

stem, as well as parts stiU alive underground dm-ing the winter, may be
easily kno\vn by their Raphides from plants of other and closely allied

orders.

None of our exogenous trees or shrubs have, up to the present

time, been found to produce Raphides, but they are present in many
exotic trees and shrubs of this class. In the order Vitaceaa, of which
the grape vine and American creeper are common representatives, we
find both Raphides and Sphseraphides in the leaves, young shoots,

ovaries, and ripe fruit. Our dictyogens abound in Raphides, as may be

seen in the Black Bryony and Herb Paris. In the former they appear

loose and destitute of a cell, both in the ripe berry-pulp, and the

root stock. This root is like a little yam, and the yams so commonly
used as food in the West Indies belong to this class, and contain

Raphides.

The sarsaparilla of the shops affords Raphides, but not so the

American or false sarsaparilla, which is one of the AraUacesB,

abounding in Sphseraphides.

In the other classes of our endogens, Raphides are more abundant

than in our exogeus. They are plentiful in the Hyacinth, the Star of

Bethlehem, the Cuckoo-pint ; also in the Lily of the Valley, the

Asparagus, and in the Daffodil and other Amaryllids. We find them
plentifully in most species of Duckweed, without the protection of a

proper cell waU, the boundary of the space being foi-med merely by the

outer walls of the contiguous tissue-cells. Raphides also occur in the

EngUsh Orchidacese. They vary in length fi'om l-27th of an inch to

l-500th of an inch.

Sphasraphides are more or less rounded forms, made up of a

number of crystals, commonly opaque and whitish. They are generally

rough on the surface, from the projections there of the crystaUiue angles.

They vary very much in size in the same plant, and still more in different

orders, and ai-e universally diffused through Phanerogami a. Some
plants of the Cactus tribe, when aged, have their tissues so loaded with

them as to become quite brittle. The leave's or stem of the Hop,

Nettle, and many Goose-foot weeds, are good plants for Sphaeraphides

;

and so are the Begonias of our greenhouses. They are very large in the

Prickly Pear.

Ciystal prisms are also acicular forms, but seldom occur more than

two, three, or four in contact, and then closely side by side, as if partially

fused together. They are more frequently strewed singly throughout the

plant tissue, and sometimes, as in the bulb-scales of Shallot, they form

crosses. They are generally larger than the Raphides, and can be plainly

Been to possess three or four faces or angles ; they do not taper at the

ends like the Raphides, but their tips are either pyramids, or like a

carpenter's chisel, or wedge-shaped, or the ends may be truncate, an

appeai'ance often caused by fracture. These crystals, when they lie in

contact, are not easily separable from each other, or from the tissue in

which they are seated, and when the cell can be seen it is closely
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investing the prism. In size they vary from l-25th inch, and thickness of

l-532ud inch, in the Florentine Iris, to a length of 1-lOOOth inch, and
thickness of l-6400th inch in the ovary coat of Centaurea nigra.

These prisms are small but distinct in the ovary coat of many
Compositae, as the Thistle, Knapweed, &c., but large ones occur in many
exotic exogens, of which examples may be seen in the barks of

Quillaya and Guaiacum. They are frequent in endogens as in the

common purple Flag, and many other Iridaceae, and often appear in the

same plant with Raphides, as may be seen in certain Amarylhds ; they

can be well seen with polarised hght.

Although the precise use of these crystals in the vegetable economy
is obscure, we may conclude that whatever is constant in a plant must ba

important. And when we consider how commonly plant crystals aro

composed of phosphate or oxalate of lime, or some other compound of

*his earth, and its value in the growth or nutrition of animals and
vegetables ; and that they are plentiful in many plants which form the

food of birds and mammaha, and food and medicine for man, we get a

ghmpse of the use of these crystals. Raphides are useful in systematic

botany in distinguishing between species. We can also easily see why
the gardener collects decayed leaves for his composts, and why such

plants as abound most in crystals are the most valuable for the pui-pose.

The above account has been compiled from various articles by Professor

Gulliver, in the "Microscopical Journal," "The Annals of Natural

History," and other scientiiic journals.

METEOEOLOGY OF THE MIDLANDS.
THE WEATHER OF APRIL, 1878.

BY. W. J. HAKRISON, F.G.S.

The weather of April last has elicited encomiums from nearly all

our obsei-vers. The first ten or eleven days were cold and frosty, tho
night of the 1st being the minimimi at nearly all stations. This frost

cut off the apricots, early plums, and gooseben'ies. After the 10th a
warm and genial period set in, which continued to the end of the month.
Easterly winds prevailed, but the barometer was by no means liit.'li.

Thunderstorms occurred on the 5th, 17th, 25th, and 30th. Rainfall
again below the average, the only stations whose maximum fall exceeded
one inch being Whitfield (l-25in.) and West Malvern (l'24in.,) both on
the 10th, which day px'oduced the extreme fall at several stations in the
west and in the south of England generally. In London on the 11th
from 2 to 2f inches fell in twenty-four hours, with a light easterly wind,
but this was quite local. In the midlands generally the 20th gave tho
maximum fall, though this was not of very large amount. This was a
very unsettled day, and marked by a change of wind from south-west to

east.

As to vegetation all things look promising. The oak and elm are both
leafing before the ash, giving promise (according to the proverb) of a fine

summer. The apple, pear, strawbeny, and late plnm are making a
wonderful show of blossom, and in the liedges the blackthorn has made
a good show.
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We have received many interesting accounts of the arrival of our
migratory birds, and, as the cuckoo and swallow are recorded by
numerous observers, their respective times of aiTival may be shown in

a tabulai" fonii :

—
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was whether it rotated from left to right or from right to left, and in the
end there seemed to be au opinion that it depended " upon how you looked
at it." In a similar way, if a chmbing plant is said to twine from left to
right in ascending, different meanings will be found to be attached to
this simple statement by different persons. But such indefiniteness
would be intolerable, and a clear, precise rule has long been laid down,
which if well understood will speedily decide every question of the land.
When au object rotates or revolves, its motion must be performed about
some central axis, which remains for the moment relatively fixed.

Suppose youi-self to be this axis, and fix yoiu' attention on some particular

point of the object. This point will, during some part of its com-se,
pass over your breast ; if, while doing so, it crosses from right to left, the
rotation or revolution is said to be from right to left, and vice iK'rsa. The
hop and the honeysuckle are said to twine from left to right ; this means
that if you suppose the plant coiled round your own body, the growing
point will move from the left to the right hand, in passing over j'our

breast. Similarly, the scarlet runner and the passion flower twine from
right to left. The hands of a watch, placed face upwards, turn fx'om left

to right, as also does the sun in our hemisphere but in the southern
hemisphere he moves from right to left.—W. B. G.

White Vabieties of Plants.—Perhaps Mr. Mott will be pleased to

know of another locality for the white vai'iety of Prunella i-ulgaris. I
found it gi'owiug near the shores of Llyu Coron, (the habitat of Elatine
hexandra and Hijdrojnper,) in Anglesea, where it was leather plentiful and
vei-y showy, it certainly appeared to be a well-marked variety. In
Nant Fraucon occurred the white form of Diyitalis, I have also gathered
it near Birnam Hill, Perth. The rare white Lamitim j^itrjntreum may be
found in Northants, on the site of Rockingham Forest ; and some young
friends of mine brought me specimens fr-om cultivated fields, near
Hardingstone, in this county. Perhaps the most singular albino ever
found was Papaver Eliceas, perfectly white, but in other respects similar

to the type. On the borders of L. 'Ancresso and the Grand Havre,
Guernsey, the white form of Krodium maritimum was prevalent, almost to

the exclusion of the ordinary form ; and, as Prof. Babington pointed out in

the Prim. Floraa Sarnicce, the flesh-colom-ed variety carnea, of anagaUis
arve7isits, is frequent on the Quenvais, Jersey, and L 'Auci-esse, Guernsey.
I have gathered white Campanula roiiuidifolia at Aberglaslyu, at

Harleston, Northants, &c., &c. Erica cinerea, white, at Kingsthoi-pe,

Northants ; Calluna vnUjaris, white, at Harleston, Northants ; and
Conwyl in Carmarthenshire. One of the most lovely albinos I ever saw
was Menzieaia polifolia, which I gathered in Kylemore Pass, Connemara.
Geranium Itobertianum, var. alb., occurs in Northants, at Eothersthorpe

;

Scabiosa columbaria on the Downs, between Lewes and Brighton

;

Carduus arvensis and acanthoides in Northants, at Yardley Gobion

;

Campanula latifolia, white, at Troutbeck, Westmoreland. In concluding
these scattered notes, I might just add that the locality for the white
form of Erodium maritimum and moscliatum, the sandy shores of the Grand
Ha\Te, and portion of the Braye du Valle, Guernsey, was also the habitat
for the Silene ijuinquevulvera, which exhibited there its richest colours

and most type-like appearance, and for the variety modestum, of geranium
Bobertianum.—G. C. Druce.

©leanings.

Mosses.—We have Mr. Bagnall's second ai-ticle " On the Study of

the Mosses " in type, but are reluctantly comiielled to withhold it till next
mouth, in couaequeuce of the illustrative plate not being quite ready.
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Dk. Cobbold.—We have much pleasure in stating that at a general
meeting of the Birmingham Natural History and Microscopical Society,
held on the 30th ultimo, Dr. Cobbold, F.R.S., F.L.S., etc., was
unanimouslj' elected an Honorary Vice-President of the Society. The
appointment was made on the recommendation of the Committee,
pursuant to the provision of Law VIII., in consideration of Dr. Cobbold's
distinguished researches in Natural Science and of his liberality to the
Society. Dr. Darwin is the only Naturahst who has received a similar
honour.

Autographic Printing.—In reference to the plates at the end of the
May number of the " Midland Naturalist," it is necessary to state that
they are not perfect specimens of Mr. Pumphrey's process. Owing to

the necessity of printing a large number, lithography had to be employed
as an auxiliary, as mentioned in the description, (p. 132,) and the
delicacy of the lines was thereby completely destroyed. Besides that,

some of the drawings were unsuitable, for the process has its faults, like

most others, and it requires a little experience to produce the best
results by it.

" The Old Cross " is the title of a new shilling quarterly magazine
for Warwickshire and the neighbouring counties. The fbrst uuuaber has
just been issued, and is published by Messrs. Curtis and Beamish,
Coventry. It is edited by Mi-. W. G. Fretton, F.S.A. The contents are
varied and interesting, the range of subjects being wide enough to suit

the tastes of all classes of readers. There are several articles on
ArchjEology, local Topography, and History ; a capital one on " Sand and
Sandstones," a biographical sketch of Mendelssohn, several good tales,

some poetry, notes and queries, chess problems, &c. We warmly
recommend " The Old Cross " to the attention of our readers.

Ilepxts 0f Societies.

BIRMINGHAM NATURAL HISTORY AND MICROSCOPICAL
SOCIETY.—April 9th. Biological Section.—Mr. Blatch exhibited Trichiosoma
lucorum, the large saw-fly of the hawthorn, and described the pecnHarities of its

metamorphoses, and its mode of extricatiug itself from the cocoon. Mr. J.

Bagnall contributed and described microscopic preparations of the rare mosses,
DicraneUa Schrehen, Hedw., Dicranella GreviUeana, Br. and Sch., and
Tricho.stomum cylindnciim, Br. and Sch., and several other rare species; also,

on behalf of Mr. Spinks, Podura aquatic.a, from the Lower Grounds, Aston. Mr.
A. W. Wills then read a paper on " Freshwater Algie," which will be found in

the present number, being a continuation of one recently presented to the
Society, and printed at page 113 of the " Midland Naturalist." The paper was
illusti'ated by numerous specimens, living and mounted, which were shewn in

the microscopes of the Society, and iu those of various members who kindly lent

their instruments for the evening. The thanks of the section were
accorded to Mr. P. H. Gosse, F.R.S., for his kind present of a copy
of his papers on Bellidia Ihmtii and Hancochia eudactylota, two
supposed new genera and species.—April 30th. Special General Meeting.—It

was resolved that a fund for increasing the apparatus and library be provided by
a voluntary annual subscription amongst the members. The following exhibits
were made :—By Mr. Bolton, spawn of a Mexican Lizard ; by Mr. Slatter, spawn
of the Perch (Perca fluviatilis ;) and by Mr. Levick, Stentor pohjmorphus and
Cephalosiphon limnias.—General Meeting, May 8th.—Exhibited by Mr. Southall,
two leaves of Calla ^thiopiica, with the petioles united; by Mr. Hughes,
Sepiola Rondeletii, one of the smallest of the Cephalopoda ; by Miss Hadley, a
flower of Primula Auricula, with the calyx largely developed, the upper part
being leaf-like, and the lower part coloured like the corolla; by Mr. Badger, speci-

mens of Aucuba Jajjonica and A. vera, male and female, both in flower, female
specimens with the flowers of the present year, and berries of the two preceding
years. Mr. Lawaon Tait read a paper on Cephalopoda, and illustrated it largely.
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CHELTENHAM NATURAL SCIENCE SOCIETY.—March 21st, 1878.—
Dr.T. Wright, M.D., F.R.S.E., President, ia the chair.—F. Day, Esq, F.L.S.,
F.Z.S., &c., delivered au address on " Freshwater Fishi^s." He entered into the
various questions—What is a Fisli ? How does it live, move, and coutiuue its

kind ? Where do we find the first traces in the globe we inhabit ? The
importance of tracing out geological distribution ; and, lastly, how fish have
influenced human manners, customs, and commerce ? By diagrams he explained
the main divisions of the animal kingdom, and showed the several classifications

that had been made from time to time, stating that the latest, dividing them into

three, viz.. Mammalia, Sauropsida, and Ichthyopsida, appeared to be the least

objectionable. He trave a very interesting account of some recent experiments
made with the Salantaitdar to prove that, though now it is normally born an air

breather, it can be converted back again into what seems to have been its

original form—one of the Amphibia having gills. He described the exterior

skeleton of various fishes, their mode of progressing through the water by their

fins, and how very strangely in some forms these become modified. He next took
the scaleless forms, which he described. He then referred to the interior

stmcture of fishes, noting the swim-bladder in its two distinct forms, both of which,
by aid of specimens, he fully explained ; then to the respiratory organs, giving

the result of experiments that had been made to prove that some could not exist

without air, ijarticulavly the Walking Fish, (Ophiocephalidaj,) and the length of

time others could remain out of the water. He next reviewed the breeding of fishes.

He exhibited some eggs taken from the mouth of male fishes. He referred to the

fact that some species of frogs also carry the eggs in their mouths or pouches,
not only until the young are hatched, but are old enough to take care of them-
selves ; and as many as fifteen little tadpoles have been found in the pouch of

the BMnoderma Darwiidi. He closed his remarks on this part by reference to

the inter-breeding of fish, particularly amongst Carp and Herrings, and the

dift'erence that existed in such hybrids, adding that this fact deserved very
attentive consideration, as new forms may be thus brought into existence, or

that some of our genera do not deserve such a name, in fact may be but varieties,

further remarking that if fishes of two genera can inter-breed, and the offspring

is not barren, but can again inter-breed with one of the parents, he could
scarcely imagine but that such a proceeding would rapidly efface the distinctive

marks. He next took some of the senses, omitting hearing, sight, smell, and
taste. He showed how fish have feelings and emotions, quoting observations of

Dr. Cantor on the Fighting Fish of Siam, (Macropodus imgnaxj and the case of

our own little Stickleback. He then referred to the geological features of his

paper, and how there was a time when fish apparently did not exist. He showed
that their distribution, and the appearance of the same species at distant

places, were matters that would much interest the Geologist, and would
tend to prove upheaval of parts of the Earth's crust. He con-

cluded a very able and interesting paper by touching on the part

fish may have played in early days in developing commerce, and furthering

religious institutions particularly in India and Egypt, and how in later daysit
became a Christian emblem. Major Barnard, llev. W. Symmouds, and others

joined in the debate on the paper, to all of whom Mr. Day replied. The Rev. W.
Symmonds also asked if the president would not give a paper on Fossil Fishes at

some future day. This he agreed to do, and, after a cordial vote of thanks to Mr. F.

Day for the paper, the proceedings terminated. April ISth.—Dr. T. Wright, M.D.,

F.R.S.E., in the chair. Auditors were re-elected, and F. D. Longe, Esq., P.G.S.,

read a paper on " The Relation of the Crust to the Interior of the Earth," a

resume of which will appear in a future number of the " Midland Naturalist."

DERBYSHIRE NATURALISTS' SOCIETY.—May 7th.—The Rev. W. H.
Painter read a paper on " Fossil and Recent Cephalopoda." The species more
frequently met with upon the coasts of England, the Cuttle-fish, (Sepia

qfticinaUsJ the Squid, (Loliijn vnhjarisj and the Poulpe, (Octojnix vnUjarisJ

having been alluded to, with their weapons of defence and offence, Mr. Painter

described the arms and suckers of Oiiiichofcufhis BartUmi'ii found in the West
Indies, and compared them with those belonging to English species. The
Cephalopods are divided by Prof. Owen into two orders, founded on the gills,

(Irtmchkc)—Dibranchiata, and Tetrabranchiata, the latter of which comes first iu

geological time. Several genera were mentioned as occurring in the Cambrian
Period, and specimens were exhibited of Pkraijmoceras ventricosum, Oithoceras
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Ludense, Lituifes, wherein they difFered from each other being pointed out. The
family of the Nautili was next traced, beginning with the XanfUi of the Silurian,
proceeding to the CI>/menia oftheDevouiau.andthe Goniiititc-iof the Carboniferous,
the differentia of each order beingr clearly shown. The family of the Ammon-
itidse was dwelt upon at some length, the posirion of the siphuncle in the species
being shown, and specimens exhibiting the foliaceous markings being produced.
A specimen of the operculum of the Ammonite, from the lithographic stone of
Solenhofen, was exhibited. Other genera, belonging to this family, were briefly
touched upon, viz., the Crioceras, Turrilites, Ancyloceras, Scaphites, Toxoceras,
Hamites, and Baculites. In treating of the Dibranchiata, the Geoteuthi-s of the
Oxford clay, with it? preserved ink bags, was mentioned ; also, the Omma-
st}-ephes. represented hj the recent Omm^iitrephes sagittatus of Newfoundland;
the Belemnites, with their three component parts ; the Behninitella, the
Btlemnoteuthis, the Sepia, represented by Sepia ofncinalis of our coasts, the
Belojitera, the Belemnosis, the Spindostra, the Argonaut, the use of whose arms
was fully explained, so exploding the pretty fable respecting them ; and the
Spu-ula laivis of New Zealand. This paper was illustrated by several choice
specimens as well as by drawings.

DUDLEY AND MIDLAND GEOLOGICAL AND SCIENTIFIC
SOCEETT AND FIELD CLUB.—The first Field Meeting of the season was
held on Monday, April -Idth, and included visits to the Netherton anticlinal.

Hales Owen Church and Abbey, and the Leasowes. There were present Mr.
Charles Cochrane (president) and about fifty other members, including many
ladies. Assembling at Dudley Station, carriages were taken to Netherton
Church, where the Kev. S. J. Marriot met the party. Walking down the hiU to
Brewen's Tunnel, over the canal, a fine section of the axis of the anticlinal was
observed, which was well described in a paper read by Mr. G. .Jones. Crossing
the canal, Messrs. H. Doulton and Co.'s clay openwork was visited. Here a vei-y

fine section of the Coal-measures is exposed, and some good specimens of Coal-
measure fossils were obtained. Ee-crossing the canal, a walk was taken tlu'ough
the Saltwells Woods to the Saltwells Inn, where luncheon was provided. After
examining the baths and mode of using the brine, the Rev. J. H. Thompson gave
a short address as to the origin of the salt spring. Entering the carriages again,
the way was taken to the outcrop of the Aymestry or Sedgley limestone at the
Hayes, where ilr. Cochrane gave a short description of the fossils he had
obtained there. Here also a very interesting, though now partially obscured,
section of the Coal-measures was seen in the cutting of the Hayes branch of the
Great Western Eailway. From here the drive was continued to Hales Owen
Church, where Archdeacon Hone met the party, and described the restorations
that had taken place. After visiting (by permission of Mr. Green) the remains
of the Abbey, a walk was taken (by permission of Mr. Gibbons) through the
grounds of the Leasowes, after which the party returned to Dudley. A conver-
sazione was held in the evening, at the Musetun, by the invitation of the Dudley
members, where a good selection of microscopes and other objects of interest

were displayed.—On Tuesday, May •21st, the second Field Meeting took place,

and was to Trysull, Pattingham, and the boulder district.

EYESHAM FIELD NATURALISTS' CLUB.—Meeting held Wednesday,
May 1st, at the Evesham Institute, Mr. J. S. Slater in the chair. The first

excursion of the club was fixed for Saturday, May 11th, to Eagley Park, and if

that was impracticable to Mickleton. The following dates of the first appear-
ance of some of the migratoi-y birds were reported, almost all by Mr. A. H.
Martin:—Aprilr2th. Chiff-chaff, Wryneck: 1.5th, Sand Martin, Swallow; 16th,
Nightingale ; 19th, WMtethroat, Cuckoo, Sedgewarbler ; 20th Sand-piper ; 21st
Goat-sucker, Swift; 2.5th, Nightjar: 30th, House Martin. Mr. Doeg produced
some Blue -Has fossils from a brickyard, which had been given htm by a
workman there for the Club. Also a specimen of Testacella taken with several
others in a piece of garden ground adjoining the town.

NOTTINGHAM LITEEAEY and PHILOSOPHICAL SOCIETT.—
NATUEAL SCIENCE SECTION.—May 8lh.—Miceoscopical Meetes-g.—A
paper was read by Mr. J. Eogers, F.E.M.S., on " Mounting objects for the
Microscope." May 22nd.

—

Annual Meeting.
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NOTTINGHAM NATURALISTS' SOCIETY.—April 17th.—A paper on the
"The Teredo, or Sbipworm," was read by Mr. B. S. Doild. May 1st.—Lecture
on " Australian Natural History," by Dr. Bancroft, formerly president of the
society. May 15th.

—"Fertilization of Plants," by Mr. C. L. liothera, B.A.

—

Several afternoon excursions have been made during the month.

OSWESTRY AND WELSHPOOL NATURALISTS' FIELD CLUB AND
ARCH^OLOCtICVL SOCIETY.—First Excursion for 1878 on Thursday, May
9th. A visit was paid to Selattyn, near which were found Bofn/chium Lunaria,
Havenaria hi/'oli(i, and Myrrhis odorata. The route then lay along the line of

Offa's Dyke, which is vei-y plain here. A quarry of mountain limestone waa
also visited, where specimens of Litho.sfrotionjuncenm and irregvlarc were found,
together with other mountain limestone fossils. The junction of the limestone
witli the millstone grit is shDwn near Carrybig, and from thence the party walked
to the limestone quarries at Llawnt.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN SOCIETY.—April 1.5th.—The Rev. Brooke Lambert, M.A., B.C.L.,

read a paper entitled " The Slough of Despond, and how to bridge it." An
animated discussion ensued. May (ith.—A paper was read by Mr. Alfred Lucy on
" Meteors and Meteorites," in which he pointed out that certain streams of

these bodies occur periodically both on the same date, and coming from the

same quarter of the heavens, owing to the earth's orbit crossing their tract.

The high velocity of meteors protects us from the vast number which fall, by
causing such friction with the atmosphere as not only to render them luminous
but convert them into vapour by the intense heat. The connection between
orbits of meteors and orbits of certain comets was shown and explained by Mr.
Lucy, who also described the new theory of the origin of both meteor and comet
streams. A discussion followed, and a hearty vote of thanks was awarded.—

A

rich collection of spring wild flowers was exhibited by Miss Harding.

WOOLHOPE NATURALISTS' FIELD CLUB.—April 23rd.—Annual
Meeting.—Mr. Theophilus Lane was apiiointed secretary in the place of the late

Mr. A. Thompson. The President (Mr. J. GrifBth Morris) delivered his retiring

address. A large part of it was devoted to " Mycology," a subject to which the

club has for many years devoted much attention. This portion ( f the address is so

valuable and important that we shall in future numbers publish it in full.—The
first Field Meeting of the year was held on Tuesday, May 28th. The members left

Ban-'s Court Station at 9 40 a.m., to reach Ledbury at 10 23 a.m., where they were
joined by members of the Malvern Club. They then proceeded to " The Wonder,"
where an address on " The Geological Features of the District " was given by
the Rev. W. S. Symouds, M.A., F.G.S., &c. ; and afterwards drove through

Much Marcle, visiting Kempley Church, where some ancient " Mural Paintings "

have been recently discovered; returning by Haffield to Ledbury. By Dr.
Henry's kind permission, the members were allowed to visit the Camp at

Haffield, and other objects of interest there.

WEST LONDON ENTOMOLOGICAL SOCIETY.—May 3rd.—Half-
yearly Meeting.—The following officers were elected for the ensuing six

months :— President, Mr. Mapleson ; vice-president, Mr. Smith; secretary, Mr.
Timms, reelected ; curator, Mr. Silcock ; treasurer, Mr. Dow, re-elected

;

librarian, Mr. Maycock, re-elected. On May 6th Mr. Meek took two specimens
of that rare noctua, X.conxpiriUaris, at Darn Wood. On May 12th Mr. Russell

took N. trepida at Highgate Wood.

EXCHANGE.
Wanted, Side-blown Eggs in quantities; good value offered in other

varieties ; over 200 species to choose from.—Sissous, Sharrow, Sheffield.
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MIDLAND UNION OF NATUEAL HISTOEY SOCIETIES.

ANNUAL MEETING AT BIEMINGHAM.

The business* of tlie First Annual Meeting of the Union commenced
at Birmingham on Monday, May 27th. The Council met at twelve

o'clock, and, having transacted the necessary preliminary business,

adjourned to the Queen's Hotel, where, at half-past one o'clock, the

President of the Union, Mi\ Edmund Tonks, B.C.L., entertained them
and the officers and past Presidents of the Birmingham Natural History

and Microscopical Society, and some other of his Birmingham friends, at

luncheon. At three o'clock the Annual Meeting of Members was held

in the Lectiu'e Theatre of the Birmingham and Midland Institute, the

President in the chair. There was a large attendance, including Dr.

Cobbold, F.E.S., (London,) Eev. W. H. EUiot, (Caradoc Field Club,) Eev.

C. F. Thornewill, (Burton-upon-Treut Natm-al History and Archieological

Society,) Eev. O. M. Feilden and Eev. G. G. Monck, (Oswestry and
Welshpool Natm-alists' Field Club,) Majpr Barnard, (Cheltenham
Natural Science Society,) Mr. C. T. Musson and Mr. A. H. Simpson,

(Nottingham Natui'alists' Society,) Mr. I. Mosley, (Nottingham Literary

and Philosophical Society.) Mr. E. B. Marten andMr. E. HoUier, (Dudley,

&c., Geological Society,) Mr. G. New and the Eev. J. C. Odgers,

(Evesham Field Naturahsts' Club,) Mr. T. Heath, (Derbyshire

Naturalists' Society,) Eev. Dr. Deane, Eev. H. W. Crosskey; Messrs.

W. E. Hughes, S. Allport, Sam. Timmins, T. Andei-ton, Lawson Tait,

C. J. Woodward, W. G. Blatch, G. H. Twigg, W. H. Cos, C. E. B.

Hewitt, and many others, including several ladies, and the Hon. Sees,

to the Council, Mr. W. J. Hai-rison, (Leicester,) and Mr. Edward W.
Badger, (Birmingham.)

The cu'cular convening the meeting ha-\ang been read, the Peesident
dehvered the following

INAUGUEAL ADDEESS. •

As this is the fkst general meeting of the Associated Natural
History, Philosophical, and Archaeological Societies and Field Clubs of the
IMidland Counties, it is a matter of regret that the association at a period of

its existence so cntical has not as its President some member distinguished

by his researches in Natural Science, and experienced in the organisation

of scientific study, who might have guided its first steps in the right

direction, and elaborated a scheme for its futui-e action worthy of the

occasion ; whereas I, who am versed in no department of Science or

Philosophy, and have only the accidental qualification for the office of

being the President for the year of the Society, some of whose more
active Members originated this Union, can only perform perfunctorily the

duty devolved on me by ray position.

Under these circumstances the time of the meeting will be more
profitably expended in considering and discussing the best means of

perfecting the organisation of the Societj% than in listening to my crude

remarks ; it wiU therefore be my duty to make these remarks as brief

u
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as possible, in order that they who have schemes for reudering available

for a common object the scattered energies of the large body of earnest

students in the several societies of the Union may have an opportunity

of submitting them for consideration.

Such views as I have on the subject I will lay before you. The
Union now consists of twenty-one Societies, and is, under its existing

constitution, managed by a Council consisting of two Members from each

of the Societies : that is, of forty-two members, with the prospect of

increase. This managing body is far too large for eflicient work, aiad

I suggest that the present Council be converted into an electoral

body, who shall appoint a committee for the general management of

the affairs of the Union, consisting of say ten members, the Editors of

the organ of the Union—the " Midland Naturahst "—to be members ex

officio. I beUeve by this means more concentrated attention to the work
would be secured, and a larger attendance at the meetings, for when
each individual member of a large committee has to travel far, and
sacrifice much time to attend a meeting, he will be but too ready to

excuse himself on the ground that with so many others his presence will

not be necessary; the inevitable consequence will be meetings rarely

attended, and probably by different members on each occasion. It is of

the utmost importance that a careful selection of men interested in the

work be made in the iirst instance, and as far as possible the same m.en

be present when the continuous work of the Union is transacted.

I earnestly recommend that the subscription to the general funds of

the Union be reconsidered ; it was fixed at the ludicrously insufficient

sum of one penny per member ;* if it be intended that any real joint

work shall be done, and the organisation ntihsed as it may be, a larger

though still moderate subscription is absolutely necessary, and may be

profitably expended ; it is premature to enter into details of this

expenditure, but I may mention as an illustration of the necessity that

the cost of the progi-amme of the proceedings of this meeting would alone

exhaust the whole revenue of the Union, and this is only one of many
other items of legitimate expenditure for which provision ought to be

made out of a common fund.

The pages of the " Midland Naturalist " form an excellent medium
of intercommunication for the Members of the Union, and all of them,

for their own and the general interest, ought to subscribe to it. This

journal at present is the only offspring of the Union ; although young^ it

is lusty and full of promise ; it may be safely prophesied that as long as

it succeeds, so long will the Union floui'ish ; it is, in fact, our Palladium,

our existence depends on its success. Such as can must render its pages

interesting by contributions of the results of their observations in the

various departments in Natural Science ; all must help to secure its

comnaercial success ; we are bound in honour to do this, for as we have

*At the first meetinR of the representatives of the several Societies then
proposinR to join the Union there w:is a division of opinion as to the subscription
whicli would be necessary to carry out its objects, and it was only by a majority lixed

at a ]i(iiuy per member, upon the represontation thiit sneli snui liad been found to
bo siiUieiont by tlic experience of tlie Vorlsshiro Naturalises' Union; since which
date the Yorljshire Union has, in a circular addressed to its members, (printed iu
this number, p. IbO,) called attention to the obvious iuadequateness of this subscrip-
tion to defray the necessary expenses.
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been relieved of the risk of its publication by the liberal action of the

Proprietors of the Midland Counties Herald, no indifference on onr part

must leave loss to faU upon them ; a subscription is no mere contribu-

tion towards the common weal, full value is returned for it. Under the

excellent editorship of ]\Ir. E. W. Badger and Mr. W. J. Harrison, the

journal has been so conducted that, if the progress exhibited in the fu'st

five numbers continues, it will speedily acquii-e more than a local fame,

and the United Societies, when it is estabhshed on a firm basis, may with

legitimate pride point to the " Midland Naturalist " as the first work of,

and a sufficient reason for, their Union.

But we have other duties besides those which tend to secure the

success of our local organisation ; we are British as weU as Midland

Natm-ahsts, and ought by all means in our power to aid in extending the

usefulness of those representative Societies of our country, of world-wide

reputation, whose reports, transactions, and other pubhcations, form in

a great part the basis of the knowledge we possess of the vai-ious subjects

of our studies ; probably many of you consult these reports and trans-

actions for the valuable information they contain, well contented if your

local hbrary possesses them, without giving a thought to the cost of their

production. But, however distinguished may be these Societies, they are

maintained by the subscriptions of then- members, and their pubhcations

are limited, and consequently their utihty, by the measiu'e of their funds

;

many precious treatises, the results of the long observation, and earnest

thought of some of our best observers of Nature, are, for lack of the

means of pubUcation, lost to science, and the energies of succeeding

Naturalists have to be wasted in going over the same ground again,

which might have been more profitably expended in working out new
discoveries. It is the duty of every true Naturalist, who can afford the

few guineas necessary to constitute membership, to join these Societies,

and aid the general cause of science by increasing their means of utihty.

The Societies to which I especially refer are :—The Linnean Society,

which was founded in 1788 for the cultivation of Natmral History in all

its branches, and more especially the Natural History- of Great Britain

and L-eland.

The Geological Society of London, instituted in 1807, for the investi-

gation of the Mineral Stmcture of the earth.

The Zoological Society of London, instituted in 1826, for the

advanceraent of Zoology, and the introduction and exhibition of subjects

of the animal kingdom aHve, and in a state of preservation.

The Entomological Society, founded in 1833, for the cultivation of

the knowledge of the structure, uses, habits, and functions of the Insect

tribes, both native and foreign.

The Eay Society, founded in 1844, for printing such works in

Natui'al History as stand in need of extraneous assistance to secure their

pubhcation.

And the Palasontogi'aphical Society, estabhshed in 1847, for the

purpose of figuring and describing the whole of the British Fossils.

The last two Societies are specially deserving of the support both of

the several societies in the Union, and of the individual members ; the
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Bubscription to them is extremely moderate, one guinea per annum ; and,

as they are purely publishing societies, and do not hold periodical

meetings for the reading of papers and discussion, the subscriber in the

country has the full benefit of their operations. Generally one or more
elaborately illustrated monogi-aphs are issued by each Society every year,

exceeding in cost the amount of the subscriptions, as these have
frequently been supplemented by considerable pecuuiai-y assistance from
the learned authors, who also devote their time and knowledge to the

preparation of the woi'ks gratuitously.

It appears to me that the indi^-idual naembers, or associations of

them, of an organisation like this, who are scattered over a wide area,

varying in its flora, fauna, and geological conditions, might turn to

profitable account the pecuhar opportunities afforded by their several

districts in determining many unsettled problems in Natural Histoiy.

What these problems are I must leave to the decision of such of you as

are skilled in the various branches of science ; but I will venture to

suggest one as an illustration of the kind to which I refer : What is that

which determines the sexes of Bees ? Is the sex an inhex'ent quahty of

the egg, or is it modified in the development of the larva by circum-

stances ? Bees, always excepting their stings, afford very favourable

opportunities of studying this question ; and the knowledge we ah'eady

possess of some of the peculiarities of the development of the one sex

may help us in that of the other. Schirach, and afterwards Huber,

taught us that the wox-king bee is an imperfectly developed female, and to

make the perfect female from the egg, which, deposited in a worker's

cell, would have produced a working bee, nothing more is necessary

than sufficient room for its development, and special food during its

growth from a certain stage. It appears a natural question to ask, if a

modification of this kind will change a neuter into a perfect female bee,

will a modification of another land, that is, the peculiar size of the drone

cell, and some unsolved treatment in nutrition, cause the egg to become

a dx'one, which, deposited elsewhere, and treated otherwise, would have

become a worker or a queen ? It does not seem unreasonable to suppose

that the determination of sex is only a question of room and nutriment,

when we not only find these influences have such an effect in the

ari*ested and perfected development of the female in bees, but we know
that in mammals there is a period in the foetal growth when the sex is

not determined, and the foetus may be called bisexual ; and it is only at

a further stage that the growth of the organ of the one sex is ax-rested,

and that of the other developed.

Possibly this px-oblem has been solved, but in my limited x'eading on

the sixbject I have not met with its solution ; however, solved or not, it

will serv6 my purpose of suggesting a class of problems upon which the

united power of the organisation may be usefully employed. As
difficulties occur in the course of the investigations of individual members,

they should be by them brought under the notice of the members of the

Union generally, by publication in the " Midland Naturalist," when the

investigations can be taken up by such as have the special opportunities

of observation requisite, with the probable result of a satisfactoi'y solution

in many cases.
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A wide field of investigation is open to the patient Natiu'alist who
will devote his energies to the study of that strange class of organisms,

the parasites of man. Dr. Spencer Cobbold, the most eminent of

British Helminthologists, who has recently honoured our local society by
accepting the office of honorary ^dee-president, is now engaged in

pubhsliing, in the " Midland Naturalist," a series of papers in wliich he

brings before our notice the fact, that the complete life-histoiy of many
of these human plagues is yet untraced. Here is full and useful occupa-

tion for such of you as have the necessaiy patience and application.

The full career of some of them has been clearly demonstrated, through

a series of metamorphoses more strange and bewildering than any we
have read of in the fabulous pages of Eastern tale ; wonderful

as are the records of the Thousand-and-One Nights, no story

related by Sheherazade is so full of marvel as that of the

varying phases of the life-career of a simple cestode worm.
In unraveUing the thread of such a career, and distinctly tracing it

through all its changes, you may by some happy discovery of the

pecuharities of one or other of these formidable guests, gain the proud
distinction of having conferred a benefit on mankind. At present we
know what fatal mischief they work upon their hosts ; but our know-
ledge is not sufficient to enable us to guard effectually against their

unwelcome visits. It must be that, in a union of so many desirous of

penetrating the secrets of nature, some by education and tastes are

eminently qualified for this difficult pursuit. Its utihty ought to be a

sufficient inducement to follow it, and the absorbing interest it would
generate in its followers would be their sufficient reward.

This special field of observation is not hmited, as to its objects, to

the ordinary entozoa and epizoa, which hitherfo have been included in

the Usts of the Hehninthologist ; most of these are distinctly visible

without the assistance of the microscope, which is only required for the

examination of the details of their structure ; there is evidence of the

existence of a large class of organisms, whose interference with our vital

economy is far more fatal than that of ordinary parasites ; these are so

minute as to tax the skill of the most expert histologists, and require

the most perfect instruments to detect their existence. The generally

accepted theory of their action appears to explain satisfactorily the

course of many fatal diseases, as scarlet and other fevers, measles, small-

pox, and, in fact, most of the diseases attributed to contagion ; but much
miore evidence is required to estabhsh the theoiy on a firm basis.

Already a large body of acute observers throughout the scientific world

are engaged in pursuing this study; and the evidence obtained with

reference to one particular form of disease—splenic or relapsing fever

—

appears to be conclusive, as numerous specimens of a pecuhar form of

Bacteria, called Spirilla, are alwaj's found to be present in the blood of

persons while suffering fi'om this fever, wliich disappear during the

intermissions, and when the fever passes away. Other forms of Bacteria

have been detected in the blood in other diseases ; but much evidence is

still required to distinguish and identify them as the several causes of

the mischief in the varying forms of contagion, the search for which will



174 INAUGURAL ADDRESS.

afford a worthy occupation for the host Histologists and Physiologists

amongst you.

It would be presumption on my part to attempt to teach Geologists

then.' duty, but, subject to their correction, I suggest they might utiUse

their local knowledge in checking, and rectifying where necessary, the

accepted geological map of the district ; howevei correct it may be in

its general arrangement, doubtless many details may be added to it which
would materially increase its value. If the idea be thought worthy of

adoption, the geologists of the Union may easily organise their labour so

as to obtain the best effects from it, the district may bo subdivided into

sections, in each of which a sub-committee, bringing to bear its united

local knowledge, could carry the work into effect with a comj)leteness

scarcely attainable in other ways. If the attempt should prove successful

probably other districts would follow the example, and ultimately,

through our initiation, the country might possess a general geological

map, with an abundance and an accuracy of detail, such as could only

be produced by the well-ordered work of an army of enthusiasts.

Our midland disti'ict is rich in the objects of the study of the Botanist

and Zoologist ; their branches of natiu'al science are within the reach of

every one, and the favourite pursuits of many. Of the almost infinite

variety of vegetable and animal life, afforded by this fair field, much is

unrecorded ; aid in supplying this deficiency. Many great undertakings,

which would be a tax too severe upon the individual member, biu'dened

with the absorbing cares of his own vocation and family, may be

successfully accomx^lished by division of labour, and the work devoted to

their execution would be converted into recreation when subdivided and

carried out in association with friends of congenial tastes, all equally eager

to advance the progress of science.

A system of interchange of specimens should be arranged, to supply

from the superabundance of one district the deficiencies of another. This

might be effected by an exchange column in the " Midland Naturalist;"

and I recommend that, when an object of singular interest has been

exhibited at a meeting of any society, the fact should be j)ubhshed in the

same medium, and, so far as possible, on application by the secretaries of

other societies, the loan of the object should be granted for exhibition

throughout the Union ; and further, it may be desirable on special

occasions to extend the princii)le to papers of exceptional interest. By
such and similar means the interest of meetings may be largely extended,

more especially to the advantage of the smaller societies, and the

districts with fewest natural advantages.

The Union, if it contain a proportion of enthusiastic Naturalists

equal to that of the Birmingham Society, as doubtless it does, will afford

the means of oi'ganising extended marine excursions, such as to the coast

of Ireland, the Mediterranean, or elsewhere, in search of new fields of

observation in marine zoology, geology, and other branches of natural

science, and realise the day dream of our distinguislied marme zoologist,

Mr. W. R. Hughes. As this class of excursion involves the necessity of

chartering a steam yacht of capacity sufficient for open sea work, and
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consequently a large total expenditure, a single society rarely contains

a number of members having the leisure and means sufficient to form
a company which will subdivide the expenses so as to reduce them to a
reasonable amount per head ; but in the larger association the necessary

number ought to be easily found. Such excursions, iudei^endently of the

direct results which may be expected from the opportunities they afford

for investigations of new sources of knowledge, would have the

inestimable advantage of intimately associating for a lengthened period

the best Naturalists of the district, whereby many valuable friend-

ships may be formed, and thence some indirect benefits to science

be expected to accrue. I can speak with the more confidence on the

subject, as I have enjoyed and witnessed the results of our own less

extended excursions to such places as Teignmouth and Arran. I have
heard the many expressions of satisfaction at the pleasm-e deiived from
the opportunities of friendly intercourse of members who previously

were comparative strangers to one another, and noted with satisfac-

tion the increase of practical knowledge gained of subjects, which before

had been confined to the comparatively imperfect information to be

derived from books. For the latter class of excursions association of the

societies generally is not necessary, or even' desirable, for the numbers of

the members of the Union who would be wilhng to form a party to visit

a place of such surpassing interest as Arran, where the botanist,

zoologist, or geologist can revel in the superabundance of objects of

his special pursuit, would become unmanageable, as the means of

accommodation in such places, although often very good, are but small
;

however, it may be convenient for two or more of the smaller

societies to associate for these excursions
; probably the best number for

the purpose is twenty, and the best destination, if not pre"viously visited,

and even then so many fresh objects might not be found elsewhere, is

AiTan.

I have to the best of my abihty endeavoured to show what may be
usefully done by the Union. I have one suggestion to make to the indi-

vidual members of the several societies. The Union is, speaking

generally, strong in proportion to the number of societies of which it is

composed ; the societies in proportion to the number of their members.
It is, therefore, the obvious duty of every member to induce his friends

to join his society; he may meet with the objection on the part of his

friends that [they are not Natui'ahsts ; he must urge in reply that,

although working Naturalists are few, all are interested in natural

phenomena, and all can, by subscribing to its funds, assist a society

which is working much good in cultivating intellectual pursuits and

disseminating valuable knowledge. It is without doubt true that many
are deterred from entering on the most engrossing and enchanting

pursuit, which has even banished ennui and melancholy from its happy
foUowers, by the mistaken idea that no progress can be made in it

withoiit painful application to the study of the technical details of the

refined distinctions, which are supposed to be the boundary marks
between one and another species or variety, and of the too often

unmeaning and barbarous names violating all rules of grammar and
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language, with wliich it has delighted many closet Natiu-alists to favoin*

in such Uberal profusion each individual in the organic and inorganic

world as to render identification sometimes impossible ; but knowledge
of this kind is not requisite to constitute a Naturahst.

He who notes with intelligence the ever-varying phases of nature is a
Naturalist. That title could not have been denied to Thomas Edward,
whose charming biography by Smiles you all have, or ought to have read,

before he had acquired in the later part of his hfe the art of classification ;

and he is not a perfect Naturalist who limits himself to the technical

details of the science, but he who extends his observations to the habits,

cultivation, use, and relation to the surrounding universe of every object

of his scientific pursuit, may rightly claim that title.

I hope it will not be supposed that I depreciate in any way the value

of the exact study of the technical details of a science ; I merely protest

against that view which would limit science to an index ; books are

comparatively useless without an index, but an index is absolutely so

without the contents to which it refers ; many scientists never get

beyond the index ; in fact, they often appear to take pains to avoid

giving details of general interest for fear their wi-itings, by becoming
intelligible and popular, should be damaged in their scientific character.

Our forefathers did not arrange their plants under a system of classifi-

cation so perfect as ours ; but they knew much more of the plants

themselves, and if the eclectic physician in the present day wishes to

learn something of their proj)erties, he does not consult a modern treatise

but has recourse to a black letter herbal.

Accurate knowledge of technical details is necessary as a founda-

tion for the structure of the lai'ger and more valuable knowledge of

nature itself, and the acquisition of that technical knowledge brings with

it other rewards ; for the mental training, which results fi'om the

sustained exercise of the faculties upon a subject which requires so much
application and precision, eminently quahfies the student for the

business of life.

I hope some of the energies of the Union will be devoted to the

repression of those pirates sailing under false colours, xoi-dixiint

Naturalists, who, preying on nature, hunt after every rare and beautiful

plant, or bird, or animal to destroy it, nominally on the pretence of

obtaining speciinens, which in many cases are not preserved, and even when
preserved are useless for the advancement of science, whose real object

is to gratify that passion for destruction unfortunately common to many,

and a morbid craving for notoriety, to which numerous journals pander by

publisliing the disgraceful fact, as if it were a subject of interest and

congratulation for the world to know that a beautiful living object and

all its possible offspring had perished for ever; I sincerely hope our

" Midland Naturalist " will not soil its pages with any such records. The
ultimate destruction of many of the most interesting of our ferce

naturct in a countiy where population, buildings, and cultivation are

rapidly extending, is inevitable, and only a question of time, but still

much may be done to prolong their stay with us, and the Natm-alist ought
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to be tlaeir protectoi*. Charles Waterton, the very type of the real

Natui-alist, proved at Waltou Hall how much might be done by non-

interference. The Park, under his care, was soon filled with birds and
animals, who were attracted not by feeding and other artificial

contrivances, but by its peaceful retreats, where they soon acquired the

knowledge that they might abide there undisturbed ; no gamekeeper was
employed, norwas any gun or trap used for the purpose of keeping down
vermin ; birds and beasts of prey had full liberty to range.through those

real preserves, where nature alone determined the balance ; the result

was, with no dearth of game, both great and small, a greater variety

of other living creatures congregated on a limited area than can

now be found in extended districts. There the Naturalist might study

the habits of the various tribes which make the country beautiful,

with an ease afforded in few other resorts, for freedom from interference

had made them fearless and tame ; elsewhere, with good reason, they

dread the sight of man, and so far as is possible keep themselves out of

his range. We cannot turn the whole country into a preserve like this ;

the necessities of a teeming population must take precedence ; biit there

will be yet for a long time many nooks and corners which will be fre-

quented by the varied objects of our study, if we leave them alone, and

content ourselves to

—

Look on this beautiful world, and read the truth

In her fair page ; see, every season brings

New change to her, of everlasting youth
;

Still, the green soil with joyous living things

Swarms, -the wide air is full of joyous wings.
And mjT:iads still are happy in the sleep

Of ocean's azure gulfs.

Dr. Spencek Cobbold, F.E.S., then addressed the meeting. He said

he had hstened to many addresses in years jiast, but he had never listened

to one affoi'ding more pleasure, and more instruction and satisfaction,

than that delivered by their President. He congratulated the President
on his address, inasmuch as he had left no stone unturned in marldng
the course the Union should take. The range of the address they had
just heard was veiy extensive. With whomsoever the idea of the Union
of Midland Natural History Societies originated, he (Dr. Cobbold) mi^.st say
that the thought was a most happy one ; he had no doubt that the origin

in the first instance might be traced to the British Association for the
Advancement of Science. Now the British Association had no doubt
done much good work, but still its name was, to some extent, a misnomer.
The British Association should be called " The British Association for

the Diffusion of Science." It had done its work well, inasmuch as it

had set going many persons, in places where it had established what he
might call a temporary home, and perhaps in no town had its effects

been more felt than in the town of Birmingham. He thought the union
of tlie Natural History Societies of the Midlands would really jjrove a
greater vehicle for the advancement of science than the projectors of the
Union ever dreamt of, inasmuch as inembers would no doubt adopt
what was insisted upon in the President's paper, aud become actual

workers in the cause of science. There was another object which he
had no doubt would be achieved by the Union, namely tlae encourage-
ment of native talent. Men who had hitherto not had the opportunities

would endeavour to make them, aud being encoiu^aged by those around

V
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them would really begin work in some department of Natural History,

and keep to it. These men when once interested would be untiring

students. He concluded an admirable speech by proposing a vote of

thanks to the President for his addi'css.

Major Baknard seconded the motion. The part of the addi-ess

which elicited his warmest sympathies was that in which the President
Bpoke of the duties of Naturalists and how they should endeavour to

spread the knowledge of Natural History in gunei-al. He was of opinion
that the Midland Union of Natui-alists would become, in a few years, a
Society of considerable influence in the coimtry at large. He hojied

one object would be kept in view by the members of the Union, namely,
that of promoting the study of Natural History in our schools. No
doubt a great many effoi-ts were being made in that direction at the
present time, but still a httle gentle pressure would, he was sure, bo
productive of good. It was true that a gi-eat many schools professed to

teach Natui'al Science, but when they came to look into the matter they
found, somehow or other, that the teaching of Natm-al Histoi-y occupied
only a veiy small corner. Indeed, he had found, from enquiries he had

, made, that one lesson a week was the maximum. He thought, there-
' fore, it might be a legitimate thing for the members to do, and he felt

assured so large a number of members, with siich an amoimt of influence

as they possessed, would, if they brought that influence to beai", be able

to achieve gi"eat results in that direction.

The motion was put and carried unanimously, and briefly acknow-
ledged by the Chaieman.

The report of the Council was then read by Mr. W. J. Hakkison.

After detaiUng the histoi-y of the formation of the Union, (see pages
1 to 4 " Midland Naturalist,") it went on to speak of the joiu-nal of the
Union—the "Midland Natui'alist "—and expressed the opinion that it

had already fully realised the expectations of the Council, and lU'ged all

members who are not at present subscribers to become so at once. The
report then proceeded as follows :

—

"The Societies constituting the Union are

—

The Birmingham Natural History and Microscopical Society.

The Birmingham Philosophical Society.

The Birmingham and Midland Institute Scientific Society.

The Birmingham School Natural History Society.

The Burton-on-Trent Natural History and Archajological Society.

The Caradoc Field Club.

The Cheltenham Natural Science Society.

The Derbyshire Naturalists' Society.

The Dudley and Midland Geological and Scientific Society and Field

Club.
The Evesham Field Naturalists' Club.

The Leicester Literary and Philosophical Society.

The Northampton Naturalists' Society.

The Nottingham Literary and Pliilosophical Society.

The Nottingham Naturalists' Society.

The Rugby School Natural History Society.

The Oswestry and Welshpool Natiu-alists' Field Club.

Tlio Severn Valley Naturalists' Field Club.

The Shropshire Archfoological and Natural Histoiy Society.

The Stroud Natural History and Philosophical Society.

The Tamworth Natural History, Geological, and Antiquarian Society,

and
The Woolhope Naturalists' Field Club.
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" Your Council hope other local Societies will join the Union, and
have reason to think that several contemplate doing so.*

"The objects of the Union may be broadly stated to be to extendthe

usefulness of Local Societies by affording facilities for inter-communica-

tion tlu-ough an authorised and regularly piiblished magazine, which
records the more important work done by them ; announces their forth-

coming meetings and excursions ; and assist in the interchange of notes

and specimens ; and, by providing opportunities for personal iutercom-se

among the members at meetings to be held from time to time in various

places of interest, and in other ways, to promote the study of Natural

History, and other scientific subjects.

"Your Council desire to record their warm appreciation of the hearty

efforts which the Birmingham and Dudley Societies have made to ensure

the first meeting of the Union being successful and interesting. The
Conversazione which will take place in the Towti Hall this evening will

give members of distant societies some idea of the scientific and other

resources of local members and %vill afford an excellent opportunity for

social and intellectual intercourse. The excursion to Dudley and
neighbourhood to-moiTOw will supply an admirable opportunity for the

study of some of the geological features of a most interesting and
important district, while the archasological members will find much to

occupy their attention. Your Council feel that the thanks of the

members are due and are assured that they will be warmly tendered to

the gentlemen who have with admhable foresight, much labour, and
expense made these arrangements for their edification and instruction.

" Your Council recommend that they be empowered to appoint a

small Committee of Management to transact the general business of the

Union. They also submit bye-laws for your consideration.

" The present subscription of one penny per member is deemed by
your Council as quite inadequate to enable the Union to engage in any
real work, and they deshe to have yoiu' opinion as to whether it should
not be increased, and if so to what amount.

" It now only remains for your Council to state that it recommends
this meeting to select Leicester for the next annual gathering of the
Union, and to express the hope that this association of societies may be
increasingly iustrumental in fostering the study of Natural History and
alhed sciences."

The Peesident moved the adoption of the report. He strongly

recommended the meeting to adopt the suggestion of the Council, and
empower them to select as a Committee of Management ten members of

the Council and the editors of the "Midland Naturahst," e.c o//ic;o. Aa
to the amount subscribed by each naember annually he for his part
could not think what induced the promoters of the Union to fix the sum
BO low. The subscription would only pay the postage of two circulars

to each of the members. He recommended the meeting to pass some
resolution fixing the subscription at a reasonable amount. His own idea

was one shilhng per annum per member if the societies of the Union
meant to do real work.

The motion was seconded by the Rev. W. H. Elliot, and carried.

The Presldemt then moved that the Council be empowered to

appoint a Sub-committee of Management to conduct the business of the
Union,

Mr. Lawson Tait seconded the motion, which was carried.

* " The Peterborough Natural Hibtory and Scicutific Society " has since joined
the Union.
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The President next moved, that it be a recommendation of this

meeting to each individual Society, that the subscription to the Union be

raised to one shiUing. He said he was unable to say what work the

Torkshire Union had done, when its members only conti-ibuted a

Bubscription of one penny per annum. Such a subscription appeared to

him to be ridiculously small and inadequate.*

The motion was not seconded ; but an animated discussion ensued,

in which Mr. C. J. Woodward, Mr. Lawbon Tait, the Rev. C. F.

Thornewill, Mr. G. H. T^ioo, the Rev. W. H. Elliot, Mr. E. Hollier,

and others took part. It was ultimately resolved on the motion of the

President, seconded by Mr. G. H. Twioo, " That it bo a recommenda-
tion from this meeting that the annual subscription be raised, and that

honorary secretaries be requested to report to a future meeting of the

Union the opinion of their societies upon the subject."

The Treasui-er's report was then read by Mr. Edward W. B.U)Oeb,

(in the unavoidable absence of Mr. E. D. Hamel.) It showed that the

total receipts for the year, contributed by twenty-one societies, oonsisting

of 2,683 members, were £11. -is. lOd. The report was adopted.

Mr. Lawson Tait read the following

BYE-LAWS.
1.—That the Annual Meeting of the Midland Union of Natural

History Societies shall be held, from time to time, in the towns in

which the various Societies of the Union are located ; that the
President of the Society in connection with which the Annual
Meeting shall be held, shall be the President of the Union for the

year, and, ex officio, a member of the Council ; and that where
more than one Society in the same town is in the Union, the

question of the Presidency shall be detei-mined by those Societies.

2.—That the Annual Meetings of the Union shall be held in

May, and that all the arrangements for the same shall be made by
the Society or Societies of the town in which it is to be held.

* This is a subject of so mncli importance, that we gladly print a circnlar which
the Yorkshire Naturalists' Union have issued on the work to be done, and the
necessity for an increased subscription :

—

"The Yorkshire Natur.nxists' Union.—The Secretaries have been directed by
the Council to call your attention to the desirability of a Hiiflicient income being at
once raised to enable the Union to commence the publication of reports and papers
upon the Natural History of the county, as well as to defray the necessary expenses
connected with the meetings.

" It is intended to issue the following papers, &c., which are now in preparation,
as soon as the requisite funds have been raised

—

" 1. A history of the West Kiding Consolidated Naturalists' Society, from 18G1
to 1876 inclusive.

" 2. A map of Yorkshire, sho-sving the districts, based upon the rivor-drainage
system, into which the county will be divided, for the purpose
of investigatmix the fauna and flora. Tnis map will be accom-
panied by an" explanatory pa|ier, describing in words the
boundaries of the various districts.

" 3. The reports and proceedings of the Union and of its Sections, together
with snch papers and catalogues as may be considered of
sufficient value by the Council.

" It is perfectly obvious that the contributions paid by the affiliated Societies, of
Id. per member per annum, arc quite inaduquato for this purpose, and you will see
that the total income required, more especially for the first year, when the ruap ia

to be published, is vei-y considerable. The Council consequently Imvo conlideuce in
inviting you to contribute to the extent of your ability and inclination ; and while
hirge amounts are sought from all those who arc able to give them, then luisli it to

he understood, that small amounts are likewise accex»table. Among the suma
already given are such amounts as Two Shillings, Ilalf-a-Crowu, Five Shillings,

Half-a-Guinea, Oue Guinea, and Two Guineas. Subscribers of 2s. Gd. and upwards
will be entitled to receive the publications of the Union.

" The Council trust that the response to this appeal may bo such as to justify
them iu ordering the early publication of the map and reports."— [Eds. M. N.]
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3.—That the Secretaries of the Coiincil, and any other two
members of the Council may suimnon a Special Meeting of the
Comicil, and that the Secretaries shall summon a Special Meeting
of the Council on the requisition of any five members.

4.—That the Council shall hold an Ordinary Meeting at the
commencement of and another at the conclusion of the Annual
Meeting of the Union.

5.—That the Secretaries and Treasui'er shall present reports at
the first of these meetings.

6.—That the time and place of the next Annual Meeting shall

be decided by the Council at the first of their ordinary meetings.

7.—That the President of the Union shall be for the time the
President of the Council ; and that there shall be two Secretaries
and a Treasurer elected annually.

The Bye-laws were adopted.

Mr. Edward W. Badger and Mr. W. J. Harrison were re-elected

Honorary Secretaries, and Mr. Egbert D. Hamel Honorary Treasurer.

On the motion of the Peesidext, seconded by Mr. W. E. Hughes, it

was resolved that the next annual meeting of the Union be held at

Leicester.

The President having stated that a suggestion had been made that
a joint excursion should be made to Castleton, next invited remarks
from any of the members who desired to point out how the Union might
be rendered most useful.

Mr. Harbison said it seemed to him the best thing to do was to

place before themselves several definite objects. The only branch of

science in which he was specially interested was that of GeologV', and on
that subject those members who took an interest in it, although they
lived apart, could co-operate with each other. The subject of the glacial

deposits was one which he thought might most advantageously be
considered by the members of the Union. He moved the following
resolution :

—" That the subject of the glacial drift-deposits be referred to
the Council as one well adapted for conjoint observation by the Societies
in the Union."

Mr. Tait having seconded the motion, it was carried.

The Piev. C. F. Thobnewill said he felt they ought not to separate
without passing a hearty vote of thanks to the Birmingham and Dudley
Societies for the excellent an-angementS they had made for the
instruction and enjoyment of members. It had been said that he was
a bold man who first ate an oyster, and certainly it was a bold step to

take to start the Union, and also to bring members together for a couple
of days enjojinent and instruction.

Major Barnard seconded the motion, which was unanimously carried.

A vote of thaiiks to the President for his courteous conduct in the
chair terminated the proceedings.

THE CONVERSAZIONE.
When it became known that the Midland Union of Natural Historj-

Societies would hold its First Annual Meeting at Birmingham, the local

Bocieties set vigorously to work to pro%'ide a hearty welcome for theii-

visitors. The result was a most enjoyable conversazdone, v.'hich v as
held in the Town Hall, on Monday evening, May 27, from 7 30 to 10 30,

and attracted 700 visitors. Though we hope to afford some idea of the
natui'e and variety of the exhibits brought together on that occasion,
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thoy wore so numorous as to j)rcclucle the attempt to do more tlian briefly

mention the more important items.

The Microscopical display was unusually large and interesting.

There were some seventy microscopes in upe, including some kindly
lent by Mr. T. W. Watson, Mr. E. Wheeler, and Mi-. F. Enock, of London,
and they wore so excellently disposed at such convenient distances that
all were easily accessible by the many visitors. Commencing with the
living objects illustrating Pond Life we have to enumerate the
following :—Freshwater Polyzoa—Alcyonella fungosa, Frederieella sul-

tana, and Paludicella Ehi-cnbergii ; Melicerta ringens, (the building rotifer,)

and Epistylis natans, exhibited by Mr. Thos. Bolton ; Lophopus
crystaUinus, by Eev. Dr. Deane ; Conochilus volvox, and Actinosphasrium
sol, by Mr. T. J. Slatter ; Hydatina senta, one of the largest of the
British rotifers, by Mr. H. E. FoiTost; and Hydra vulgaris and Hydi'a
viridis, showing the reproduction by biidding, by Mr. J. Levick.—Then
there were among many mounted objects Anguinaria spatulata, (Snake's

head Coralline,) and section of Pearl, exhibited by Mr. W. H. Pearson

;

Plumularia setacea, with tentacles expanded, Membrauipora pilosa, and
Alcyonidium hirsutum, with tentacles expanded, by Mr. A. W. Wills

;

larval forms of Crab, and Sertularia with tentacles expanded, by Mr.
W. Graham; Star-fishes and Sea-urchins, (illustrations of stracture,)

young Oysters, and Entozoa, illustrating the Ti'ematoda, Cestoda, and
Nematoda, by Mr. W. K. Hughes ; spines of Echinus, by Eev.
Dr. Deane; Dog's Tongue,—section showing the glands and villi.

Dog's Foot-pad,—section showing arterial vasciUarity, and Human
Intestine,—section showing villi injected, by Mr. F. W. Spiller

;

Palate of Cuttle-fish, by Mr. C. Pumphrey. Mr. F. Enock, of

London, (an old member of the Birmingham Natural History Society,)

showed a number of insects, mounted whole, without pressure, by
an entirely new process, which has taken Mr. Enock some years

to bring to perfection. These insects retain all their natural form

;

some show their internal muscular structure ; in these can be seen every
minute muscle, and the purpose for which it is intended can bo clearly

traced out ; others, such as tongues of various insects, are prepared so aa

to retain all the natural form, colour, and characteristic markings
without any distoi-tiou whatever, thus rendering the preparations of the
utmost value to the student. We may specially mention Stj'lops Spencii,

Earasite of the wild Bee ; Polynema oviilorum, the Faiiy fly, (its laiwa is

orn and matiu-ed within the egg of the Cabbage butterfly ;) Atypus Sulzeri,

English trap-door spider. Stylops Spencii, in the act of emerging fi-om

body of wild boo, was also exhibited by Mr. J. Potts. Mr. Ednmud
Tonks exlubited Spinnerets of Spider. Mr. E. Wheeler, of London,
exhibited 1,000 microscopic objects, (no two alike,) representing every de-

partment of mici'oscopy. His elaborate groups of Diatoms, Foraminifera
from " Challenger " di'edgings, Polariscope objects, Moller's Tyjion-platten,

Webb's Micro-engravings, anatomical specimens, opaque objects Geologi-

cal objects, and the Colorado Beetle, proved most attractive.

Wo come now to illustrations of Ycgetablo Life. Of Freshwater
Alga; there were Spirogyra nitida, Mesocarpus scalaris, Zygnoma
lutescons, and Staurocarpus gi'acilis, showing formation of spores by
conjugation ; Batrachospermum alpestro and vagum, and Drapai'naldia

plumosa, all exhibited by Mr. A. W. Wills; Volvox globator,

(living specimens showing the rotation,) by Mr. Levick and Dr.

W. Hinds ; spores of Equisctum, showing the contraction of elastic

filaments by moisture and their expansion on di-ying, by Mr. W. B.
Grove. Protonema of moss, showing germination of spore ; section of

Mnium subglobosum, showing male and female flowers of moss

;

Peristomes of mosses ; sectiouB of leaves of holly, grass, and fern

;
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capsules and periclia3tial loaves of moss, Cryphase hcteromalla, by Mr,
J. E. BaguaU. Sections of stems and leaves of plants, differentially

stained to show the structure, by Mr. W. Teasdale. Section of potato,

with starch gi-ains in situ, polarised ; compound spiral vessels from
rhubarb, polarised

;
gi-oup of feni scales, Nothochlaeua lajvis, polarised,

by Dr. Deane ; audChara, showing the spurious circulation, by Mr. T. J.

Slatter. Mr. J. E. Bagnall contributed a complete collection of the
grasses and sedges of Warwickshire, (dried specimens ;) Dr. W. Hinds a
collection of the British poisonous i)lants, (dried specimens ;) Mr. J. Morley
a collection of nearly all the species of British ferns, (living plants ;) and
Mr. E. Wheeler a most instructive series of microscopical preparations,
illustrating the histology and reproduction of plants.

The Conchological display made by Mr. G. Sherriff Tye was of marked
interest, and consisted of part of his collection of British Shells, which
numbers many thousand specimens. The series included fine selected
examples of nearly all the land and freshwater shells hitherto found in

the neighbourhood of Birmingham, viz., about eighty species and
fifty varieties ; also many very local and some rare shells.

Among the former may be mentioned SphsRrium comeum, var.

flavescens ; S. lacustre, var. Eyckholtii ; Anodonta cygnea, var. pallida ; A.
anatina, var. complanata; Planorbis hneatus; P.dilatalus; Limnaea peregra,
var. lacustris ; L. peregra, var. maritima, &c., &c. Among the rare shells

were albinos of the following species :—Anodonta anatina, Bythinia
tentaculata, Limnaia peregra, L. palustris, L. tranculata, HeUx sericea,

H. virgata, H. Pisana, Pupa secala, Clansiha rugosa, and others. The
rare Vertigo Mouhnsiana, Hehx obvoluta, Succinea oblonga, Limnsea
glutinosa, and Limnsea involuta wei-e noticeable species. We might
specify many rare or uncommon forms in the marine portion, but want
of space forbids it ; we will only add that the collection was characterised
by neatness and clearness of arx'angement, and is the result of
years of labour. Dr. Schwarz also exhibited shells from Celebes
and Ceylon. Mr. W. H. Pearson exhibited Japanese and Chinese Silk-

worm Moths with Cocoons ; while cases of insects collected in Brazil, com-
prising moths, butterflies, and beetles, showing the brilliant colouring
characteristic of tropical insects, were exhibited by Mr. S. Allport.

The Geological exhibits were very numerous and interesting. There
were sections showing junction of Igneous and Sedimentary Eock, and
section from Bone Bed of Rhaetic age m South Wales, exhibited by Dr.
Deane ; Pitchstone from An-an showing plumose crystals arranged in
lines forming contorted weather markings, by Sir. C. Pumphrey ; sections
of Volcanic Rocks, illustrating their microscopic structure, by Mr. S.
Allport ; Fossil Animal Life : Eozoon Canadense, the eai-hest knowai form
of animal life, specimens showing the canal system and tubular wall of the
chambers, and decalcified specimens showing serpentine casts of the'canals,
by Rev. H. W. Crosskey ; Trilobites from Wenlock shale and hmestone,
Dudley, by Mr. E. HoUier ; Crag Fossils and Devonian Fossils, by Mr. W.
Graham ; Pleistocene Animals from Cresswell Crags, by BIr. T. Heath

;

Chalk and Lias Fossils, by Mr. H. A. Vincent ; Agates, Jaspers,
Poi-phj-ries, &c., collected from the Diift, near Redditch, by Mr. W. T.
Heming ; and a very extensive collection of specimens, illus-

trative of the Glacial epoch, by the Rev. H. W. Crosskey. This
collection must be referred to at some length. It illustrated both
the physical action of ice and the changes of fauna connected with the
epoch. The Illustrations of the j)hysical action of ice comprised (1) a
specimen of encriuital limestone taken from beneath a mass of boulder
clay. The stems of encrinites were shown, cut into sections and
polished by ice action. (2) Ice-marked boulders, covered with balani,
showing that they had been di'opped by icebergs into the sea. (3) A
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large collection of bouldere of North British and Welsh rocks, found in
the midliuid counties, and brought from considerable distances bj' the
icebergs that drifted over the Midland sea. The extensive collection of

the fauna exhibited might be di\"ided into thi-ee gi'oups :

—

(a) Specimens
of the fauna of the extreme Glacial Epoch, from Scotland, Norway, and
Canada, including Leda arctica, Pecten aratus, Pecten islandious,

Panopaja Norvegicae, Astarte boreahs, Velutiua laivigata, Trophon
clathratus, Littorina hraata, and veiy many extremely rare Al-ctic

species. A mass of the northern coral, Lophoheha prohfera, was also

exliibited, taken fiom a glacial bed in the Christiania Fjord, (b) Speci-

mens of the faima that immediately succeeded that of the Glacial Epoch,
showing the coming of milder climatic conditions, both in Britain and
in Norwaj'. (c) Specimens of the fauna of the most modern raised sea
beaches. Any one who carefully examined the numerous and very
interesting specimens contained in these three great groups of beds
could readily trace the physical and climatic changes of the epoch.

The Biological specimens were numerous and very fine. Mr. D. W.
Crompton exhibited a complete collection of Bi'itish Hawks, (excepting the
Jer-falcon. now supposed extinct in Great Britain :) foreign pheasants,
including Gold and SilverPheasants, East Indian ; LjTeBird, AustraUan

;

Lady Amherst Pheasant, having remarkable long tail ; Peacock Pheasant
of Thibet, having two embossed eyes on each feather of tail ; Impeyau
Pheasant, from Himalayan Mountains, fine colouring and metallic lustre ;

Scarlet and White Ibises of South America ; Sacred Ibis of Eg\-pt ; Glossy
Ibis of Europe ; Egret, from South America, very dehcate white feathers

in two plumes fi-om shoulder. Mr. Montagu Browne, Naturalist, Bir-

mingham, made a magnificent display with an extensive collection of

Animals, Bii'ds, Fishes, Keptiles, Insects, etc., including the following:

—

Anijaals.—Badger, (Meles Taxus, L.,) from Northampton ; Otter, (Lutra
Vulgaris.) with young, from Ii-eland ; Wild Cat, (Fehs Catus.) from
Scotland ; Ermine, (Mustela Enninea, L., from Sutton Park ; Mole,
(Talpa Europea.) with cream-coloured variety of same, from King's
Norton ; Fox, (Canis Yulpes,) and j-ouug, from Scotland

;
pair of

Duck-billed Platypus, (Platj-pus Anatus,) from Gipp's Land, Australia.

Birds.—Pair of Imperial Eagles, (Aquila Adalberti.) fi'om Spain ; pair of

Peregiine Falcons, (Falco peregi'inus, Briss.) Scotland ; pair of Snowy
Owls, (Sm-nia nycctea, L.,) Labrador ; Eagle Owl, (Bubo iguavnis,

Forst,) Archangel ; pair of Little Owls, (Athene noctua, Eetz.) Spain
;

pair of Bee-eatei"8, pierops apiaster, L.,) Spain ; Great Grej' Shrike,

Lanius excubitor, L.,) Wylde Green ;
pair of Long-tailed Tits, (Acredula

rosea. Blyth.) with nest, Lichfield ;
pair of Pintail Sand Grouse, (Pteroclcs

alchata, L.,) from Spain ; pair of WiUow Grouse, (Lagopus albus, Gm.,)
Norway ; pair of Greek Partridge, (Caccabis Gra3ca, or Chucar ?) Cyprus ;

pair of. Buff-backed Herons. (Bulbulcus ibis, Hasselq.) Spain; Phalarope
(Phalai-opusfulicarius, L.,) Hampshire ; common Swan (Cygnusolor, Gm.,)
District ; common Sheldrake (Tadorna coruuta, Gm. ;) PintailDuck (Dafila

acuta, L.;) Teal (Querquedula crecca, L.) ; Eider Duck (SomatcriamoUis-
sima, L.

;)
pair of Puffins, (Monuou Arctica, L..) Wales ; little Auk,

(Mcrgulus alle, L..) Handsworth ; Pomarine Skua, (Stercorarius

Pomarinus, Temm.,) from Lichfield Eacecoirrse ; pair of Arctic Tern
(Sterna Hirundo, L..) from District, and many others ; three ornamental
mounts, illustrating Birds of Austraha, South America, and the
INIalayan Peninsula, respectively ; some of the latter very rare.

Eggs.—Cctti's Warbler with nest' (Potamodns Cetti, Mami. ;) Griffon

Vulture (G^'ps fulvus, Gm. ;) Osprcy, (Pamlinn haliatus, L., and oth< r

rare ones. Fish. — Pike, (Esox lucius, L..) weight "idlbs., from
Sutton. Reptiles.—Gangetic Crocodile, (Gavialis (^angeticus,) 12ft.

long, from India. Insects.—The whole of the British Butterllics in one
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mount ; the whole of the British Hawk-moths, including the very rare

Sesia Audreniformis, in one ornamental mount ; various rare exotic

insects. Skulls and horns of Tiger, various Deer, &g., &c. Other
exhibits in this department were :—Long-eared Owls, living specimens,

by Mr. C. E. B. Hewitt; Pike, 28^1bs. and 20Jlbs., from Langorse Lake,
Wales, and Barbel, S^lbs., from Thames, by Mr. Adams Parker ; Pike,

34^1bs., from Langorse Lake, Wales, and Goosanders, Male and Female,
from Langorse Lake. Wales, by Mr. G. E. Hill ; Pike from Earl's

Wood Pool, by Mr. John AUday ; a fine specimen of Deer's Head,
(mounted,) by Mr. Henry Griifiths, jun. ; Articulated Human Skull, a

remarkably fine specimen, by Mr. W. E. Hughes. Mr. A. Franklin,

Taxidermist, Bix'miugham, showed a collection of Birds, including Argus
Pheasants from India, Capercailzies from Scotland, Heron in fine

adult plumage, blue and yellow Macaw, sooty and snowy Owls, Swallow-
tailed Kite, white Eobin, and cream-coloured Sparrow, a large collec-

tion of British Coleoptera and Lepidoptera, and eggs, cocoon, and Uving
specimens of Bombyx Pernii.

General Science was represented by the Phonograph, Telephones, and
Microphone, exhibited in operation by Mr. Lawson Tait ; a Microphone
(new construction) and various optical and scientific apparatus, by Mr,
W. J. Lancaster; microscopic mounting and collecting appajatus, and
various scientific instruments, by E. Bailey ; Chance's Compound
Glass Lenses for the electric light for forts and ships of war, for defence

against torpedo boats at night and other purposes in war, by Mr. J.

Kenward ; a working Model, illustrating the rigidity of the positions

assunaed by an endless chain suspended from a pulley and put into rapid

motion, by Dr. Hopkinson ; Geometric Pen, consisting of an arrange-

raent of wheels and levers producing a corabination of the compound
pendulum curves with straight lines and circles or spirals, giving an
infinite series of harmonic curves, by Mr. C. Pumphrey ; and a series of

interesting scientific experiments were exhibited by members of the
Birmingham and Midland Institute Scientific Society, and comprised
Diifusiou Figures, Vortex Eings, Terresfal Magnetism Experiment,
Ai-ago's Disc, Weld's Sound Experiment and Chladni's Figures, Syren
and Galton's Whistle, Norremberg's Polariscope, Spectroscope, Determina-
tion of Oxygen in Air, Eeciprocal Combustion, &c.

Art and ArchEEology furnished much that was attractive and inter-

esting. Mr. Allen E. Everitt contributed from the riches of his portfolios

fifty of his charming drawings, chiefly illustrative of " Old Warwickshire."
Thus he showed sketches of Birmingham :—Old Houses, Deritend ;

Digbeth Tripe House, Town Hall and Ann Street, Dog and Duck,
Holloway Head ; Aston : Great Staircase of the HaU, the Gallery

ditto, Monuments inside of Church, ditto S. side of ditto, Holte Monu-
ments N. aisle. Church from S.E. ; Castle Bromwich : Hall from S.W.

;

Chimney Piece at Sheldon Hall ; High Street, Solihull ; East End of N.
Aisle Solihull Church ; Berry Hall, two views ; Maxtoke Priory : The
Gatehouse, Central Tower of Church ; Little Packington : Church from
N.W. ; Berkswell : Church from S.E., Interior (under repair,) South Porch

;

Coombe Abbey : Queen Elizabeth's Eoom, Entrance to Chapter House ;

Stratford-upon-Avon : Chancel (two views,) Interior of Shakespeare's
Kitchen; Wixford Church, Interior; Quadrangle, Coughton Court; Old
Cottages at Haselour ; Old Cottages at Tiddington ; Interior of Coughton
Church ; Interior of Curdworth Church, Old House in Village ; Water
Orton : The Bridge, Old House near ditto ; Hoggerell's End, an Old
Farm House; Kingsbury Church from S.E.; Sutton Coldfield: Old
Cottage in ruins and Yew Tree; Interior of Baddesley Clinton Hall;

Temple Balsall : Church from S.W., Interior of Old Hall ; Eowington :

Village and Church, Shakspeare House ; Entrance HaU, Tamworth
Castle ; Old Stalls, Astley Church ; The Old Hall, Packington ; Interior
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of Baddesley Clinton Church ; Ii'on Gates in Garden, Packwood ; Tower
of Edgbaston Church. Mr. J. R. Hohiday exhibited Photographs, selected
from a large number which have been taken dui'ing the last three years,
of Warwickshire Churches, and Old Houses in the Midland Counties,
principally Wai'svickshire, Woi-cestcrshire, and Gloucestershire. The
two last-named counties furnished several specimens of the
very interesting class of houses built in the seventeenth century, of stone
and timber. The photographs of these, exhibited at the Conversazione,
were taken at Laverton and Child's Wickham ; and there were some of a
fourteen century house at Broadway. The Laverton and Child's
"Wickham houses are being rapidly improved off the face of the earth,
and several have entirely disappeared since Mr. HoUiday photographed
them, their places being supplied by hideous modern erections. The
Warwickshire houses, of which there were photogi'aphs exhibited, were
mostly of the sixteenth century, and comprised a very interesting
example from Knowle, and Goscot Hall, near Redditch. Of Churches,
there were photographs of Hampton-in-Arden, Brailes, Packwood,
Curdworth, Wotton Wawen, Wappeubury, Lapworth, "UTiitchurch, and
others. There were also the Nature series of Portraits of Scientific

Worthies, exhibited by Mr. W. R. Hughes ; a set of tinted etchings from
old Dutch paintings, by Mr. W. P. Marshall

;
photographs of Pumping

Engine Stations of the Birmingham Corporation Waterworks, by Mr.
R. M. Lloyd; old engi-aved copper-plates, by Mr. C. T. Parsons; Greek
and Roman remains from Fayoum, Eg>'pt, by Mr. J. Courtenay Lord

;

Roman Pottery, from Leicester, by Mr. W. J. Harrison ; Stone Hatchets
and Indian Potteiy from the Cordilleras, Central America, by Dr.
Schwarz ; and Rubbings froin Ancient Brass and Stone Cross, and Fhnt
Implements, by Mr. Lawson Tait.

Of other exhibits which contributed to the interest of the Conversa-
zione we can only specify Mr. A. Pumphrey's ingenious method for pro-

diicing in exact i'ac-simile an unlimited number of copies of pen and ink
drawings, &c., (see " Midland Naturahst," p. 132,) which was exhibited
in operation all through the evening ; another, but quite different

process, exhibited by Mr. J. Pumphrey, for easily and rapidly producing
a nuinber of copies of letters and other manuscripts, written with the
exhibitor's special " aniline ink ;" Di\-ing Apparatus and Dress used
in submarine operations and flooded mines, &c., exhibited by Mr.
J. Place ; and a steady and useful revolving table for microscopical work,
with slate top and substantial iron stand, exhibited by Mr. T. Bolton.

In concluding this account of a most pleasant and instructive exhi-

bition, we must not omit to state that the success of the Conversazione
was mainly due to the excellent arrangements made by Mr. W. P.
Marshall, (who undertook the general management,) and Messrs. J.

Morley and C. Pumphrey, Rev. H. W. Crosskey, Messrs. W. B. Grove, J.

Le\'ick, and others.

EXCURSION TO DUDLEY.
On the following day, Tuesday, May 28th, Members of the Union

and their friends, to the number of nearly 400, made an excursion to

Dudley and the neighbourhood, under the auspices of the Dudley and
Midland Geological and Scientific Society and Field Club, representatives

of which received the pai'ty at the Tipton Station of the Great Western
Railway, and conducted them in the first instance to the Open CoalWork
at Foxyards, where the Ten-yai'd Coal Seam exposes its point of outcrop
on the east side of the obtruding ridges of the Dudley Castle Hill and
the Wren's Nest. Mr. Thomas Latham, the Earl of Dudley's Mine
Agent, gave interesting information as to the mode of getting the
coal, and under his dii'ection a fall of coal was displayed. The
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excursionists, who were joined by a numerous body of the general

public, next proceeded to tlie Wren's Nest HiU, which is pictu-

resquely situated on the north side of Dudley, is remarkable
in its fonuation, which is that of an elevated eUiptical dome, for the
extent of the mining operations in the Limestone strata and for the
wild and rugged beauty of some of its scenery. The inspection of the
"Dajiight Caverns" afforded much pleasiire. The party next passed
through the private gi-ounds of E. Fisher Smith, Esq., and thence to the
Priory Ruins. The Prioiy was founded in the middle of the twelfth
centuiy by Gervase Paganel. A description of the ruins was given by
Mr. Rupert Smith, C.E. The celebrated silurian caverns, which were
illuminated, were next \'isited. Passing shady dells and sylvan hills, the
company afterwards reached the ancient Coui-t Yard of Dudley Castle.

After Luncheon came the crowning event of the day—the descent by more
than 400 persons, including naany ladies, of the famous Lye Cross Coal
Pit, at Rowley, which wf s superintended by Mr. Latham. This pit is

remarkable as being the first sunk through the Basalt, or Rowley Rag.
Where the pit was commenced the thickness of the basalt was unknown

;

it proved to be no more than G8 yards, when the rock binds of the coal

measures were reached. At 1G8 yards the Two-foot and Brooch coals were
met with, and at 228 yards the Thick coal was cut into. The pit is 258^
yards deep. The gate roads are very svide, high and diy. Mr. Rupert
Smith and Mr. Thos. Latham and his son did all in their power to

interest and instruct their many visitors, and they certainly succeeded
to admiration. The warmest thanks of the members of the Union are

due to them for their kindly courtesy, and for the trouble they took.

The excursion was made by special pel-mission of E. Fisher Smith, Esq.,
on behalf of the Right Hon. the Earl of Dudley. The arrangements of

the day were caiTied out by Mr. Marten, Mr. HoUier, and others
connected with the Dudley Geological Society.

THE IVnCEOPHONE, MAGNOPHONE, PHONOSCOPE,
AND PHONEIDOSCOPE.

BY W. J. LANCASTER, F.C.S., F.R.A.S.

Having exhibited a Microphone of my own construction, and noticed

with much pleasure the great amount of interest displayed by the

visitors to the conversazione of the Union of Scientific Societies in our

Town Hall, I have thought a shox-t description of the INIicrophone,

together with a description of its associated scientific instruments lately

discovered, would not be out of place in " The Midland Naturahst." The
Microphone, as discovered by Professor Hughes, consists essentially

of several pieces of charcoal, connected in circuit with a few cells and a

telephone, a simple form being made by having two plates of gas carbon

glued to a thin piece of wood and being about Ijin. apart, and a cj lindrical

piece of gas carbon, Jin. diameter, sujfficiently long to fit loosely in

an indentation in lower part of top carbon plate, and in the upper part

of bottom plate, the ends of the rod being tapered to a point ; the thin

board containing this Microphone may be glued to the end of a sti'onger

piece of board, so that the rod is in a vertical position ; by connecting the

upper and lower plates in the circuit from two screws, sounds are

immensely amphfied. A form of Microphone which serves equally well

for the detection of minute sounds as for the transmission of speech is

the Pile Microphone, which I refer to above. This instrument consists
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of a polished box, about Sin. by 4in. by lin., •without a bottom board,

on the top of this a plate of zinc, 4in. by 2Jin., is screwed, this forming

the bottom element ; then above this is a plate of carbon of equal dimen-

sions. To one end of this plate an upright turned piece of wood, lin. long,

is either screwed or glued, and on the top of this a second plate of carbon,

2in. by IJin., is screwed. This plate has a binding screw connected with

it, and is connected to the lower plate by means of a thin rod of carbon,

IJin. long, pointed at the bottom end. Having the instrument finished,

all that is necessary is to moisten a pad of blotting paper with a solution

of sulphuric acid and bichromate of potash, in the proportion of one each

acid and bichromate and ten of water. Place the pad between the

carbon and zinc plates, and the instrument will detect the most minute

BOimds. For minute sounds the carbon rod should be nearly upright, and
for speech should be inclined as much as possible. The Telephone is to

be used in circuit, but this may be dispensed with by using a few electro-

magnets, made of Jin. iron and bent into the form of a triangle, so that

the poles will nearly touch each other. Four of such magnets make a

very good receiver. Mr. Blyth has obtained a receiver consisting merely

of a box of cinders, with a plate of tin at each end ; but although I

have repeated his experiments I have failed to obtain favourable results.

A simple form of receiver wiU be obtained in a few weeks, and will at

once supersede the Telephone.

The Magnophone is an addition to the Telephone, by W. L. Scott,

and consists in the application of small particles of iron on the back
of an ordinai-y Telephone plate, (the plate itself being in the circuit from
a series of Daniell's or other cells.) and in the use, as transmitters, of the
particles of either iron, silver, gold, or platinum in a state of minute sub-

division, or if pieces of asbestos, pumice, or otherbodiosbe saturated with
(e. (J.) mercui-y, these phonophoric tablets may be placed in the circuit

with pointed ends touching each other, and will then transmit sounds in a
similar manner to the Microphone. In fact, the Magnophone resembles
the Microphone in so many details that it ought rather to be called

a Microphone.

The Phonoscope is a very beautiful adaptation to an induction

coil and rotating vacuum tube. This may be done in the following

manner :—At the end of a conical tube a thin membrane is stretched,

and behind it a thin plate of platinum, about one-eighth of an inch wide,

is attached in a bowed form ; immediately behind this strip of platinum
a third point of platinum is fixed into a brass spi'ing. The instrument is

a simple form of contact breaker, and contact is made by speaking into

the conical tube. Supposing now the tube to be revolving, and the two
terminals from secondary of induction coil tobo connected to the two jiicccs

of platinum, it is evident that by speaking into the conical tube contact
is made and broken m proportion to the period of vibration of the
stretched membrane, and the tube will be illuminated when contact
is made, and will thus reveal the peculiar condensations, &c., of a
sonorous wave. This simple though beautiful adaptation to the
induction coil was exhibited by Mr. H. Edmonds, jun., at the conver-
sazione of the Institution of Civil Engineers.

The Phoneidoscopo is simply a tube bent at right angles, and
having an orifice, which may bo of any form, covered with a thin film

of soap. The film should ap])car coloured, and then, by speaking into

the tube, or sounding a tuning foi-k, the coloui-s arrange themselves in a
manner very similar to the sand in Chladni's figux'es. The experiment
is an instructive one.
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Conjugation, as the term implies, consists of the yoking together of two
contiguous filaments which, by some mysterious means, approach one
another and assume a position of sti'ict parallehsm. Pi-ojections are

then thrown out between opposite pairs of cells, and gradually increase

till they finally meet and foi-m connecting tubes. At the same time the

endochrome loses its spiral arrangement, and becomes an irregular, con-

fused mass. [Plate III., Fig. 14.] It then passes, as in Zygnema [Plate III.,

Fig. 12] and Spiror/i/ra, [Figs. 13, 14,] into the opx^osite cell and there,

mingling with the contents of the latter, forms a round or oval spore

with distinct cellulose coating ; or, as in Mesocarpus [Fig. 15] and
Staurocarpus, [Fig. 16,] meets the contents of the opposite cell, which
move forward to join it, in the connecting tube, aud there fonns a
spherical or cruciate spore.

A curious modification of this process occurs in some species of

Spirogyra, where the spores are formed not from the contents of two
opposite cells of different filaments, but by the union of those two
contiguous cells of the same filament, the mingling of which is

effected through a little tube bridging over, as it were, the septum
between them. [Plate III., Figs. 17 aud 18.] It is asserted by some
wi-iters that this phenomenon is abnormal, and occurs in species which
usually conjugate in the ordinary way ; but the writer has only once seen

the two processes occui'ring simultaneously in the same plant, and has

always observed this form of conjugation in specimens the proportions of

which stamp them as distinct species.

The most striking point about the operation just described is the

assumption by the contents of the cells of different plants, or by those of

special cells in the same individual, of the opposite properties upon which

depend respectively the powers of imparting and receiving fertilisation,

although the most careful scrutiny under the highest powers of the

microscope fails to reveal the least diffei'ence in their condition. It has

been stated that this polarisation, as it may fitly be tei'nied, in the ordi-

nary form of conjugation, is capricious, the cells of the two filaments

assuming indiscriminately these converse functions, but in the many
hundreds of specimens which we have examined and mounted, we only

remember finding one exception to the rule that all the cells of one

conjugating filament assume "male" and those of the other "female"
sexual functions ; this exception occurred in the specimen already

referred to, in which conjugation of contiguous cells of the same
individual also took place, and in this case the spores formed in one

filament were large, while those in the other and alongside of the cells

which had discharged their contents were much smaller, and apparently

imperfectly developed.

It now remains to answer the two last questions which we proposed

in the outset, viz. :—How are the Algaa best collected? and how should

observations on their structure, Ac, be recorded?

The larger filamentous Algas are best brought home in small glass

tubes of thick glass well annealed.

A compact foi-m of collecting apparatus coiisists of a number of
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pieces of strong glass a couple of inches square, to each of wliich is

cemented with gold size or marine glue an indiarubber ring about one-

eighth of an inch thick. These, when piled on one another, and held

together by indiarubber rings, take up but little space. Lastly, for these

coarser plants nothing answers much better than to screw them up in

bits of strong paper and bring them home in a "wide-iuouthed bottle, tin

box, or even loose in the pocket. A specimen need, at any rate, never be

left behind for want of a more elaborate vasculum.

The Desmidiacete require more care, and the gathering should be

transferred with as Kttle shaking as possible to one of the glass tubes

which should he filled with water.

It is a useful plan, when out for a long walk, to number the speci-

m^ens, and note down their exact habitat in a pocket book. Some years

ago the writer returned from a five and twenty mile walk across the

Welsh Mountains, with some fifty "dips" of all sorts. Next day was
devoted to their examination, and in one tube, among a quantity of

common species, were found two frustules .of Docidiuni wdosum, a

Desmid hitherto recognised as exclusively an Amierican species, but

wliich has been since found, we beheve, by Mr. Archer, in Ireland.

Unfortunately, no such record as we suggest had been kept ; and,

although the writer started o£f next morning at daybreik, took exactly

his previous route, and searched sedulously till nightfall in eveiy tiny

pool in which he remembered dipping in his previous ramble, not a trace

of the new plant was found.

The specimens being brought home, each should be transferred in

turn to a small saucer, or watch-glass, and poi-tious of it examined under

a convenient power, generally about half an inch. If any new species is

spotted, it shotild be set aside for motmting, duly labelled temporarily ;

but, if the gathering seem to contain nothing but old friends, it is a useful

plan to give it a parting squeeze between the fingers, and catch the

drippings in a watch-glass. Small Desmids and Diatoms, previously

entangled, are pressed out in this way, and new species often reward the

examination. The squeezed mass should not be thrown away till the

washings have been searched over. It often pays to repeat the process.

A specimen should never be thrown away because it is a poor one,

or consists of one individual, where a dozen would be acceptable. The
rarest plants are naturally often met with singly. Once, in examining a

m.ass of very dirty stuff from a Welsh bog, the writer pounced in his first

dip on the rare Desmid, Micrasteria^ radiosa. Eashly concluding that

there were sure to be plenty more, he swilled back the contents of the

slide into the mess. But dip after dip, and washing after washing, were
examined in vain ; and, as the species was too rare to be hghtly lost, it

cost the work of two long nights to hunt over the entire mass, drop by
drop, till the individual plant, whose diameter was about l-140th of an

inch, was recovered.

We say, therefore, nwunt a poor, specimen rather than none. If you find

a bitter you can throw it away, or give it to a friend, who will value it.
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It is woi'tli a<l(liii<^ tliat the Desniids are easily separated from other

plants by shaking the gathering up in a tube and pouring the whole into

a watch glass, when, from their higher specific gravity, they sink to the

bottom, and, by a little careful manipulation, may generally be recovered

quite clean and free from dirt.

The methods of mounting the various classes of Algaa we reserve for

discussion in a subsequent paper. For the present let it suffice to state

that, by attention to certain indispensable details of manipulation, these

plants may be pi-eserved for indefinite periods.

A few words, in conclusion, on the subject of recording obsei-vationa

made under the microscope. All Algaj, however carefully mounted, do, in

course of time, more or less lose their exact form and natural appearance.

Hence it is most desirable to supplement their collection by sketches iu

pencil, pen and ink, or other material, made from the livi)i(i plant. Various

ways of doing this are recommended, but we have found the use of what is

known as a neutral-tint reflector, to be by far the easiest and most
effectual. This apparatus consists simply of a piece of the thinnest

possible microscopic glass, fitted into a cap, which replaces that of the

ordinary eye-piece, and holds the glass-plate at an angle of 45° to the

axis of the instrument. It is, in fact, a miniature Pepper's ghost arrange-

ment ; and the microscope being clamped in a horizontal position and
focused, upon looking down upon the glass-slip the observer sees the

image of the object reflected to the eye, but apparently at a distance

below the reflector equal to that between it and the object itself. By
placing a sheet of paper on the table underneath, and adjusting the

relative illumination of the object and the paper, so that the point of a

pencil is clearly seen on the latter, it becomes easy, with a few hours'

practice, to trace the smallest details. In practice, it is best, however,

to obtain an accurate outline in this way, and the mJirit of the object is

better given by filling in details from direct vision in the microscope.

This method gives a drawing perfectly accurate, and to a scale easily

ascertained.

Many of the descriptions given in Ilassall's "Freshwater Alga-s'

the only systematic work upon this subject in the English language, are

wholly useless from the absence of all dimensions, and it is impossible

to decide whether the species described are really distinct ones or are

needlessly multiplied, by reason of this vital defect. It is of primary
importance that dimensions should bo in all cases recorded in fractions

of an inch or in millimetres ; and the following method of ascertaining

them at a glance will bo found simple and satisfactory.

A plain circle of strong glass may be obtained from any optician, of

size to drop into the focal point of the eye piece, and ruled into squares,

conveniently of l-50th of an inch. A glass slip ruled into thousandths of

an inch is placed on the stage, and each of the objectives in oz-dinary use,

say from ^ to 2 inch, being screwed into its place in turn, it is only
necessary to observe which divisions of the ridcd eye piece correspond
with the actual thousandth-hnes iu the slip to obtain a gauge of the

dime"yious of an object corresponding to ouch division of the c\c piece.





Plate IV.

H. E. Forrest, del.

On the study of Mosses.
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For example : the slii? being so arranged that the left liaud l-lOOOth

line corresponds accurately with one of those on the eye-piece, suppose

that the 5th hne of the eye-piece corresponds with the 9th 1-lOOUth line

from the left on the shp. Hence five divisions of the eye-piece = 9-lOOOths

or 1 division = 9-500Uths =: l-555th of an inch. In this manner the

actual value of one division of the eye-piece for each poxcer should be

registered once for all : it is then the work of a moment to record the

actual dimensions of any object under examination.

If Buch records were kept systematically by observers, a comparison

of their observations would go far to facihtate a harmonious classification

of a large and beautiful tribe of plants, the bibliogi-aphy of which is at

present most unsatisfactory, and has suffered grievously from a needless

multij)lication of supposed species, consequent upon imperfect observa-

tions still more imperfectly recorded.

The object of this paper wiU be amply fiilfiUed if it induces some of

the Naturalists of the Midland counties to engage in the study of these

minute organisms, and to do their share towards elucidating the many
points in their physiology which are still obscure.

ON THE STUDY OF THE MOSSES.—H.

BY JAMES E. BAGNALL.

In my last paper (page 59) the inaterial and apparatus required for

the collecting and study of these plants were treated of. In the present

I purpose giving some account of the development of Mosses.

Mosses are cellular plants, having distinct stems, leaves, and roots,

(the Sphagnums or bog-mosses are exceptional, as they do not possess

roots;) they have a capsular fruit, and are developed from spores, (seed-

like contents of ripe capsule, Plate IV., fig. 1,) or gemmse, (cellular bodies

capable of hecomlng plants, fig. '2d.)

Desckiption of Figuees.—Plate IV.
1.—Spores of moss.
2.—Gemmiforrn state of Aulocomnion, a stem, b stalk, c gemmaj, d gemma

detHched and magiiitied.
3.

—

A protoubnia, 6i< youug mossplauts.
4.—Species of Pottia, to show terminal fruited moss, a stem, b fruitstaLk, c capsule,

d conical lid.

5.—Species of Hypnum, to show lateral truited moss, a fruitstaLk, b capsules.
6.—Leaf of Hypnum, to s-liow nerve, a nerve, b margin.
7.—Male flower of moss, a Antlieridium, throwing off a number of Antherozoids c,

bb iiaraphyses.
8.—Antherldium of Sphagnum.
9.—Aiche^;onium of moss, a neck, b pear shaped body, c germ cell, d canal.
10.—Fruit rudiment, a calyptra, b rudimentary fruilstalk, c vagiuula.
11.—Indeshiscent capsule of Fhaiscum, a capsule, b fruitstalk, o vaginula.
12.—Simple peristome of Tetraphis, a conical operculum, b jjcristome, c capsule.
13.—Strumose capsu e of Dicranum falcatum, a rostrate operculum, b struma.
14.—Capsule of Splachnum, a operculum, '< capsule, c apophysis.
15.—Proseuchymatous cells from leaf of liryum.
16.—Parenchymatous cells from leaf of Pottia.
17.—Inflated dimidiate calyptra of Funaria.
18.—Dimiiiiate calyptra of Tortula.
19.—Capsule of Andrea:a, dehiscing by valves a a.
20.—Part of double xieristome of Hyfjimm, a muer peristome, b outer peristome,
21.—Capsule of PuLytriclium, a capsule, b peristome, c diaphiagm.
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The spores are minute, round, cellular bodies, varying in size, colour,

and external marking, and are composed of t\vo membranes or coats, an
inner and an outer one, enclosing a thickened granular mass. Though
similar in function to the seeds of flowering plants, they diilcr from
those organs, in being capable of germinating from any part of their

surface, and in possessing no embryo, (the youii/j plant coiitaiiwd in the

seed;) hence plants developed from spores are termed Acotyledons, (Gr.

o, without, and kotuhdon, a seed-lobe.) The spores which are formed in

the capsule are the bodies from which the moss-plant is normally

develoi^ed.

But many even of our common Mosses rarely produce their fruit,

and are perpetuated in other ways, as, for instance, by gemmae, which
may be seen forming little globular heads ('2c) on the top of a pale, naked
stalk (26) in Aulacomnion androgynum, (2,) so frequent on wayside banks,*

or from thread-like cellular bodies, abundant on the leaves of some
Mosses, Orthotrichum Lyellii, for instance, frequent on poplars, elms, &c.,

or from bud-like bodies formed in the axils of the leaves, as in Bryiim

(Duiotinwn, found on sandy banks, or even detached leaves may give

origin to a new plant, as in Canqyyloinis pyriformis, frequent on heath

lands.

When the spores germinate, they give rise to a green thread-like

body, called the protonema, (3a,) which is formed by the protrusion of

the inner membrane of the spore through the outer one. This, by
frequent cell-division, becomes elongated and branched. The primary

branch, at first green, frequently turns brown, and, in some cases,

penetrates the ground and performs the function of a root. The
secondary branches are well charged with chlorophyll, (green, granular

vintter in the interior of the cell,) and branch frequently. On various

parts of the protonema bud-like bodies arise, {3b.) These are the

rudimentary moss-plant. From the buds roots are sent down into the

medium, on which they grow. By frequently I'ex^eated cell-division

these buds develope into the leafy moss-stem. Mosses, like Ferns,

Horsetails, &c., grow at the apex only, and are hence termed Acrogens,

(plants which increase at the summit only.)

The protonema, which looks very like masses of green conferva,

may be seen forming a velvety mass on the gi-ound in the neighbour-

hood of Mosses ; and if a portion of such masses is examined with

the microscope, all the stages of growth may frequently be seen. In

most Mosses the pi-otonema is short lived, perishing befoi-e the moss-

plant is fully grown ; but in some of the lower forms, as in Phascum

terratum, it lasts throughout the plant's lifetime. This Moss may be

found in fallow fields, in Autumn and Spring. The gemmaa, above-

mentioned, germinate much in the same way as spores, forming first

the thread-like protonema, upon which the leafy stem is developed.

The stem varies in length considerably ; in some Mosses it is imper-

ceptible without a lens, as in Phascum serratum, but in many others it is

very apparent. It may be erect, as in Polytrichum; or prosti'ate, as in

some of the Hypnium, or feather-mosses ; simple, as in Potlia, (4) ; or

* (2d) is one of tlie geruuia; detiiclied auii maguilied.
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branched, as iu Hijpmim, (5). Id some of the tenxiiual-fruited mosses .it

branches by what are tei-med innovations ; these are es.tensions of the

stem, often arising at the top of the old stem, and such branching is

usually forked, each fork representing a year's gro%vth. This mode of

branching may be seen in many Bnjunu, and other mosses ; a convenient

example occurs in Grimmia pulviiiata, the little hoary, cushion-like

patches of which may be seen on wall-tops and thatch.

The stem and branches are more or less densely clothed with
leaves, which are always simple, (undivided,) and vary in shape from
awl-shaped to round, the most frequent forms being lance-shaped, or

oval. The leaves vary in structure, but are usually formed of a single

layer of cells ; exceptions occur, as in Leucohryum ; in this case the
leaves are formed of three layers of cells.

The cells forming the leaf assume a variety of foi-ms, but may be
referred to two types—I. Parenchymatous, (having the cells placed end to

end,) asm Fottia, &c., (16) ; 11. Prosenchymatous, (having cells ivhich over-

lap one unotJier at tlieir ends ;f t]xes,e have pointed ends, and are longer

than broad, as in Bryum, (15). The study of these leaf-cells is one of

great importance, as the generic and specific differences of many Mosses
are often made out by the character of the cells forming the leaf.

Among other forms assumed by cells we have round, as in Zygodon

;

quadrate, as in Fottia ; hexagonal, as in Tetraphis ; oblong, as in

Isothecium ; rhomboid, as in Bryum, &c. The cells at the base of the leaf

are frequently of different form from those of the upper part of the leaf,

and are often colourless and transparent.

The centre of the leaf is often occupied by elongated cells, forming
what is called the nerve or midrib (6a. j This nerve is usually simple, but
may be forked as in Isotheciuminyurum ; or there may be two nerves, as in

Hypnwn triquetriim, common on marly banks ; or the leaves may be
nerveless, as in Hypnuui stcllatum. The nerve is of variable length, in

some cases vanishing below the tip of the leaf, in others projecting

beyond the tip and forming a short point or mucro, as in Tortula

marginata ; or it may foi"m a long transparent hair-like point, as in

Tortula iiiuralis, a Moss very frequent on wall-tops.

The leaves are placed spirally upon the stem and branches, their

arrangement being various, as ^ or distichous in Fissiden-s, J or tristichous

in Ancectaiigiuni, 2-5ths in Fottia, or g as in Bryum. Their direction is

variable, and it is advisable to pay attention to this. Sometimes they are

crowded and imbricate, (overlapping like tiles,) as in Bryum argenteuvi^

common on walls ; or they maybe spreading as in Tortula fallax, -which

may be seen on sandy or clayey banks. In some species secund, (curved

to one side,) as in Dicranella heteromalla, frequent on wayside banks ; in

others remarkably recurved at the tips or what is termed squarrose, as in

Hypnum sqtiarrosum, to be found on heath lands and in woods.

When dry the direction of the leaves is often very different from
that assumed when the plant is moist. Thus in Bryum capillare the leaves

are spreading when moist, but much twisted when dry ; in Tortula

spadicea much spreading when moist, but closely imbricate when diy

;
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but experience will soon show that these characters vary in different

species of Moss. The mai-gin of the leaf, (6/),) is sometimes plane, at

others formed of a double row of cells and hence thickened, as in Tortula

viarginata ; in some cases entire, in others variously toothed. In some
species, Weiiisia controt'ersa, for instance, it is involute, (rolled over towards

the upper surface
;
) in others revolute, (rolled over towards the lower surface,)

as in 'Tortula revoluta, to be found on wall tops ; or the leaf may be rolled

upon itself from side to side, or convolute, as in the leaves surrounding

the base of the fruit-stalk of Tortula coiivoluta, and in some case as in

Atrichnm undalafum, the margin is undulated. The leaf-si;rface is usually

smooth, but in some species, such as Thuidlum tamariscinum, it is covered

with minute projections, and is termed papillose. The leaves vary in

colour, being of every shade of green, in some cases reddish, in others

brown, or again, as in Leucobryum glaucum, nearly white.

Mosses are often termed flowerless plants, which is a misnomer,

as both male and female flowers occur on these plants, and may
readily be found in most species when the leafy stem has arrived at

mati;rity. In many of our Mosses, as in the Bryums and Polytric]tiims,

they occur as star-like bodies at the top oi the stem ; in others, such as

the comnaon Ilypiiiim rutahulum, both male and female flowers maj' be

found as bud-like bodies in the axils of the stem-leaves. In the

bog-mosses or S2)hafj)iums they occur in pendulous catkins, which are

often tinged with red or brown.

If these flowers are dissected it will be seen that they consist of a

number of leaves surrounding or enveloping the organs of reproduction,

the Antheridia, fftorf/es which perform the function of an anther, 7a,) i.e.,

the male ; or the Archegonia, (bodies which perform the function of a 2}istil

or ovary, 9,) i.e., the female reproductive bodies. The leaves surrounding

the antheridia form what is termed the perigonium, (tliat whicJt. surround.^

the male oryan;) those surrounding the archegonia form the perigynium,

(that which surrounds the female organ.) The male flowers are sometimes

developed in the axils of the ordinary leaves, and have no perigonium, as

in Sphagnum.

[to be continued.]

METEOROLOGY OF THE MIDLANDS.

THE WEATHER OF MAY, 1878.

BY. W. J. HAERISON, F.G.S.

Tlic first few days of May were tolerably fine and clear, hut on tlie

7th rain began to fall, and continued daily until the '21tth, thus giving

twenty-throe consecutive dsiys of i-ain ! As one observer succinctly puts

it, tliis downpour ".spoilt the promise of April; damaged the crops, and
put evei'ybody out of temper."

Ehratum.—In romnrks for April, read Swallow for Cuckoo at Kibworth on
April 11th. Cuckoo did uot api>ear there till May 2ud ; very late.
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OESEEVER.

EAINFALL. TEMPEKATUEE.

3g Greatest fall •§- Greatest ht.Great'st cold.
c 1. ]

in 24 hours..! . >.]

H£ •

In. In.
I
Date. Ss'aiDeg Date. Deg Date

W. B. Baker, Esq.
E. Tyrer, Esq. ...

S. J. Coley, Esq. .

Eev. J. Brooke
.\. B. George. Esq. . .

.

Eev. E. D. Carr
Eev. E. V. Pigott
Eev. A. Male
iliss F. E. Boughton .

E. Griffiths, Esq
Eev. Wm. EUiot
Rev. A. Corbet
Eev. J. D. La Touche.

GLOrCESTEP.SHIRE.
Cainscross, Stroud
Cheltenham
Btroud

SHROPSHIKE.
Haughton HaU, Shilnol
Whitchurch
Woolstaston
Leaton Vicarage, Shrewsbnrj-
More Eectory, Bishop's Castle
Larden HaliJIuch Wenlock.

.

Bishop's Castle
Cardington
Adderley Eectory
Stokesay

HEREFORDSHIRE.
VThitfield
Stoke EUss

WORCESTERSHIRE.
Orleton, Tenhury
"West Malvern
Pedmore
Stourbridge
St. John's, Worcester

STAFFORDSHIRE.
Thorganby Villa,Wolverlmitn
Barlaston
Ambleeote
Dudley
Sedgley
Kinver ;

WalsaU Mr. W. E. Best
Grammar School, Burton. . . . C. U. Tripp, Esq
PatahuU Gardens T. W. DeU, Esq
Weston-under-Lyziard E'tory|Hon.and Rev.J. Bridgeman

W. mieatley, Esq. . .

.

Eev. G. E. Alexander

.

T. H. Davis, Esq
A. H. Hartland, Esq.
E. B. Marten, Esq. ..

Mr. J. JefEiies

G. B. WetheraU, Esq.

G. J. C. Broom, Esq.
W. Scott, Esq
Mr. J. Robins
Mr. J. Fisher

Beale
Mr. W H. Bolton

E. Simpson. Esq.
W.Arnold, Esq....
Eev. G. T. E^-ves .

J. G. Philips, Esq..

Lieut.-CoL H. Caldicott

,

J. Gulson, Esq
W. B. Capel, Esq
Eev. S. J Whitty
T. H. G. Newton, Esq...
Eev. T. N. Hutchinson .

E. J. Sykes, Esq
Eev. J. M. Mello
Eev. U. Smith
J. G. Jackson, Esq
E. Chadwlck, jun., Esq..

Wrottesley
Tamworth
Tean Vicarage, near Cheadle
The Heath House, Cheadle..

WARWICKSHIRZ.
Cotmdon, Coventry
Coventry
BickenhiU Vicarage
St. Mary's College, Oscott
Henley-in-Arden
Rugby School

DERBYSHIRE.
Buxton
Brampton S. Thomas
Stoney Middleton
Femdope, Belper
Matlock Bath
Linacre Eeservoir, Ches'fleldiC. E.Jones, Esq.
WUleslev Gardens, Cromford..' J. Tissington, Esq.
Stuffynwood HaU Mr. E. Eolfe.

Spondon
TORKSHIRE.

Tickhill, Eotherham
KOTTrSGHAMSHIRE.

Hodsock Priory, V.'orksop
Grove House, Mansfield .

Tuxford
LEICESTERSHIRE.

Loughborough
Aahby Magna Eev. E. Willes
Market Harborough S. W. Cox, Esq
Kibworth JT Macaulay, Esq. .

,

Town Museum, Leicester .... W. J. Hari-ison, Esq.
Belmont Villas, Leicester. . . . H. Billson, Esq. ...

Syston J. Hames, jun., Esq.
Waltham-le-Wold |E. Ball, Esq
Little Dalby Hall iG. Jones, Esq
Coston Rectory, Melton !Eev. A. M. EendeU .

.

J. T. Barber, Esq.

. J. Whitaker .

H. Mellish, Esq. .

W. Tyrer, Esq. . .

.

J. N. Dufty, Esq..

'W. Berridge, Esq.

W. Ingram, Esq.
Union Canal Company .

J. Webb, Esq
R. G. Scriven.Esq. ..

A. Markham, Esq.

Belvoir Castle
Foxton Locks

NORTHAMI'TOXSHIHE
Towcester Brewery
Castle Ashby
Sedgebrooke
Kettering

|

J. WaUis. Esq
Althorpe 1 W. F. Jakeman, Esq.
Northampton H. Terry, Esq ,

EUTLANB.
Burley-on-the-Hill W. Temple, Esq. . .

.

Tickencote W. Hayes, Esq
West Deyne, Uppingham Eev. G. H. Mullins .

.

Spital Cemetery, Carlisle T. BeU, Esq
Ventnor Hospital H. Sagar, Esq
Altamun Vicarage Eev. G. Tripp

6-65 1-63

4-99 I'OS
6-01 1-65

74-0

65-0

73-0

70-0

730
72-0

74-0

68-2

27 i 70-0'

24 70-0

24 6S-0
68-0

68-0

69-0

25 j68-3
25
20

25 72-7

23 70-2

740

1,5,&12

i42,&18

680 2,7,& 18 34-0

18
36-8

37-0

35-0

33-0

700 17 & 18 310
71-0 13 34-0

6 & 121 33-6

81
1

42-2

19 134-0



198 THE WEATHER OF MAY.

There ia no donbt that the month was one of the wettest, if

not the wettest May on record in the Midhmd Counties. Observa-
tions going back more than forty years show nothing to surpass
it, although an approach is made by the May of 1809, which, we
may hopefully note, was followed by a very dry summer. At every
Midland station, however, the rainfall of May, 1878, may be taken as
from two to three times the average amount for that month. At many
points on the west and south-west, the 10th was the day of maximum
fall, but in the centre and east most fell on the 7th and 8th. Owing to

the superabundance of moisture, the foliage and gi-ass are unusually
forward, luxuriant, and green ; but wheat begins to suffer, garden seeds
have decayed in the ground, and slugs and grubs are very abundant.
Bees, however, have had a bad time of it. The barometer has been low
and fluctuating ; temperature equable, with hardly any frost, but httle
sunshine and south-westerly winds. Thunderstorms have been frequent,
those on the 1st, 13th, 17th, 18th, and 27th may be specially noted. The
Swift was seen at Tamworth on the 4th, Kibworth on the 5th, and
Castle Ashby on the loth. Corncrake heai-d at Burton on 1st, and
Castle Ashby on 4th ; also, at last place. White-throat on same day.
Horse-chestnut flowered at Stroud on 5tli, at Burton on 3rd ; Hawthorn
and Labm-num canae out about the 7th, but the show of each has been
brief and poor.

Corrcspnbtntc.

White Eagged Robin (Lychnis Flos-cuculi.)—Allow me to record
that I have this day found a pure white foi'm of this plant.—S.

Chelidonium majus.—Whilst on a visit to a village on the borders of

Notts last year, one of the party said he remembered the spot in a lane
where a plant of Chi'lidoniuni iiiajiis grew when he was last there thirty-

eight years before. On going to the spot to our surprise we saw a plant of

the same kind. Is it not rather curious that the habitat had not been
destroyed during the course of so many years ?—H. Johnson.

Fueshwater Aquarium.—I should feel much obliged for detailed

directions how to maintain a freshwater aquarium in good condition. Is

it possible to keep alive for any length of time such beautiful and
interesting creatures as the freshwater polyzoa, melicerta, conochilus,

&c. ? If so, how ?—M. Beete.

Cuckoo.—A few evenings ago, as I was standing in the garden
listening to the Cuckoo, one bird very much astonished me, by several

times singing " Cuck-cnck-cuck-cuck-cuck-cuck-coo," rei^eatiug the flrst

note, as near as I could count, half a dozen times, but it may have been
oftener. Is this a common vai-iation of the bird's usually almost
monotonous song? Tome it seemed a clear case of " too many 'cucks.

' "—N.

Redpoll.—Can any of your ornithological readers tell me what bird

is distinguished by the above name ? I find, on referring to the "Wild
Birds' Protection Act, 1872," that the "RedpoU" is mentioned in the

schedule. Would it be considei'ed that under this name is included the

brown linnet, which some early ornithologists have, I believe in error,

called the " Greater Iledpoll ? " I shall also be glad to have an opinion as

to the correctness of that term, " Gi'eator RodpoU." Is the brown linnet

known by that name now ? If so, would it be covered by the term
" Redpoll," or is that name so generally applied to a particular species as

to preclude such an extended signification being given to it ?

—

Fred. W.
ROTHERA.
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Glacial Drift Deposits.—I was present at the Annual Meeting of
the Union, and was sorry to see so much time frittered away against the
good sense of the majority in discussing whether the obviously inadequate
subscription of one penny annually per member should be increased to a
sufficient sum for carrying on x'eal work by the Union ; while one of the
most important subjects brought before the meeting, namely, Mr.
Harrison's excellent suggestion, that the Societies should one and all

take up and investigate, under proper regulations, the subject of the
glacial drift deposits of the Midlands, was barely glanced at. Will Mr.
Harrison be kind enough, in an eai'ly number, to point out what he
recommends the Societies to do ?—F. L., Shrewsbury.

Thirlmere.—Naturalists and lovers of the picturesque must be
grateful to the House of Loi-ds for rejecting the Bill for the alteration of
Thirlmere by the Manchester Corporation, although, doubtless, another
and stronger attempt will be made next year to force the Bill through
both Houses of Parliament. If so, I think some strong protest should
be made against the proposed scheme by all Natural History Societies.
If the scheme be carried out, Jttncus ^filifunnis will be destroyed in one
of its few Enghsh locahties, and the most secluded, yet accessible, of our
" hunting grounds " must be damaged most materially, not to mention
other and more powerful objections against an unnecessary destruction of
the pecuhar charms of a district round which so man}- pleasant memories
are entwined.—G. C. Deuce.

Entomology.—I have often wondered how it is that so little space is

devoted in the " Midland Naturahst " to Entomologj'. Botany seems
the favourite science, but surelj' there ax-e many points in Entomology
which require elucidation, and I should think there must be, in various
parts of the Midland Counties, original observers who have something to
tell about the habits and peculiarities of insects of all kinds, which have
not yet been recorded.—M. T. L., Leicester.

Death's He.\d Moth and the Spindle Tree.—On August Gth, 1877,
whilst seated on the tail board of a pleasure van driving thr>)Ugh a most
lovely lane leading to the ancient "Friends' Meeting House," at Jordan's
Wood, Buckiughamshhe, (where the philanthropist, Wm. Penn, is buried,)

I noticed a large larva feeding ux^on a shrub in the hedge. Jumping
from the van, I soon gained possession of it, a most beautifully marked
larva of the Death's Head Moth, ( Aclwroiitia Atropos.) The plant I had
never seen before, so brought a good supply home with me, and though
I enquired at the British Museum no one could tell me the name, and
by a strange coincidence Mr. Fred Smith (of the British Museum) had a
larva feeding upon the same plant, the name of which he had been
unable to obtain. I set some of the twigs in my garden, and was much
pleased to find it growing, and throwing out vigorous shoots and
flower buds, which opened just in time for me to take down to

Birmingham to show my old friend Mr. J. E. Bagnall ; he at once
recognized it as the the Spindle Tree, (Euonymus Europaus.) I shall be
glad to know if other entomologists have noticed Atropos feeding upon
this rare plant.

—

Feed. Enock, 30, Eussell Road, London, N.

Organised Work foe Scientific Societies.—Your correspondent
F. T. L.'s suggestion is one which, it seems to me, should commend itself

to the attention of all scientific societies which profess to have any
regard for the working out of the Natural History of the districts in which
they happen to be situated. Committees might be formed in each
society, consisting of those who were prepared, and were deemed
competent, to take part in the work. This would enable the workers in

each department of science respectively to become acquainted, and to

make arrangements as to the areas and the sub-divisions of the work
which they preferred to undertake. It would also enable workers to

arrive at more satisfactory conclusions. In Geology—for that is the only
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subject on which I will venture to speak—good sections, sometimes of
more than local interest, such as the junctions between formations, are
often lost to science for want of the necessary funds to have them photo-
graphed while they are fresh, or before they become gi-ass-gi-own. When
original obsem'ations are made, and perhaps local discoveries—which, of
course, can scarcely be hoped to happen at very short intei-vals—the
results are communicated to the local scicutihc society, and bej-ond a
necessarily brief newspaper notice they seldom find their way into print,
and are soon beyond the reach of reference. Geology, above all subjects,
has to depeiad so much on artificial openings being made in the rocks
that vigilant observers, who will be ready at all times, and often at no
little personal inconvenience, to take advantage of any artificial exposures
that may be made, are needed in every district. Of coiu-se vex-y much of the
value of such scientific work as is proposed .lep.ends on its thoroughness.
Mere flimsy, or "kid glove," observers, who seem to imagine that the more
ground they can contrive to cover, no matter how imperfectly, the greater
their achievements, should be as far as possible avoided.—J. S.

6Icaninris.

A Sturgeon, 8ft. long and 2301bs. in weight, was recently caught in the
Estuary of the Severn. This magnificent specimen has been purchased
by Mr. Montagu Bi'owne, Naturalist, Birmingham. We understand he
purposes mounting it and presenting it to the Binningham Aquarium.

Geological.—Readers of Mr. J. Shipman's paper in the " Midland
Natiu-alist" for January and February last, entitled " Some new Features
in the Geology of East Nottingham," in which several important errors
in the geological map of the survey were pointed out, will, we feel sure,
be glad to leam that Mr. Aveline, the district surveyor of the geological
survey, has veiy recently gone over the gi'ouud examined by Mr. Shipman,
and wiU shortly issue a corrected map and memoir of this district.

The Colouring Matter in the Plumage of Birds.—Mr. H. C.
Sorby, F.R.S., recently dehvered a lecture on this subject before the
Selby Naturalists' Society. He commenced by explaining the cause of

colour in general, stating it to be due to the absorption of some of the
prismatic colours and the I'eflection of others. White is produced when
all the colours are reflected and none absorbed, whilst black is the result
when all are absorbed and none reflected. The colours of feathers are
due, first, to the presence of a colouring matter called i^igment, which
may be extracted and used as a paint ; second, to the reflection of the
prismatic colours of light by the peculiar construction of the laminae in

the structure of the feathers. Feathers of the first kind are those which
show the same colour both by reflected and by transmitted light. The
lecturer exhibited a number of water-colour drawings, painted with the
pigments extracted from feathers, and observed that in one instance
copper was found to be one of the elements in the composition of the
colour, which is, perhaps, the only case known in the animal kingdom
where copper forms part of the normal structm-e. A connection had
been observed between birds having bright coloured plumage and the
flowers on plants on which they feed, the colour of tlie flowers apparently
being developed in the feathers of the birds, especially in the yellow
colour, whilst birds of pi'ey were usually devoid of yellow colouring.

Grey was shown to be diluted black pigment. The second kind of

colours are those which, hke the iridescence of a soap bubble are caused
by the reflection of hght from two surfaces nearly parallel ; examples
of this kind are found in the feathers of the peacock, pheasant,
humming bird, &c., tlio colours not being caused by pigment, but due
to a curious optical phenomenon.
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Paris Exhibition.—Nature says, "We learu, with pleasure, that at a
meeting held at Barrow-iu-Furaess, on June 3, the Committee of the
Naturalists' Field Club belonging to that town determined to organise a
scheme for sending representatives (artisans, if possible) to the Paris
Exhibition, with the view of collecting information in connection with
the various branches of science which are there practically illustrated,

one of the conditions being that the result of the observations should be
imparted to the club in the form of lectures during the ensuing winter.
Promises of substantial support have been received from several of the
leading men in the district, and the scheme is expected to be shortly in
worlting order.

Tame-bred Mallards.—Mr. W. H. Roach says in the Field :
—" I

reside between two and three miles from the Liverpool Exchange, so you
may guess my place is not very secluded. About ten years ago I bi-ought
from Ireland nine or ten wild ducklings that had been hatched by a hen,
turned them out on the pond in our garden, never interfered with their
wings, but fed them regularly. They remained on the pond, (70ft. by
40ft.) quite tame, and used to come to the hall door for food. However,
in the course of time and occasional rambles, they all got shot or other-
wise put an end to, with the exception of one mallard, and he for several
years past has left me at Christmas, goes I don't know where, but returns
as certainly the last week in May, and as tame as ever, taking bread
almost from my hand. I have met no one acquainted with a similar
case."

Crusade against Sparrows.—From the Toronto Leader we learn that
the English Sparrow is no longer a favourite in some parts of America.
The Nuttal Ornithological Club, of Cambridge, Massachusetts, has made
the bird the subject of grave dehberation, and having duly weighed the
evidence pro and con. have decided that it ought to be exterminated. It

is aUeged that the native birds are driven away wherever the sparrow
has gained an ascendancy.

Microscopy.—Mr. Dudgeon makes the following suggestion as to
examination of small organisms in water:—"Inclose the objective in a
brass or other metal tube, having its lower end closed by a piece of thin
microscopic glass, coming close up to but not touching the object glass.

With this protection we can plunge the end of the microscope into a
small tank, fiUed with water, containing the small hvings ox'ganisms, and
examine them at leisure."

Ecparts of Societiesi
BIRMINGHAM NATUE\L HISTOPtY AND MICROSCOPICAL

SOCIETY.—Biological Section.—May 14th.—Dr. Piickards read a valuable

paper " On the Ear in Man and other Vertebrates," in which he pointed

out that, as a descent was made in the scale of vertebrates, the external

and middle ears differed in important particulars. In referring to the

fuHctious of different parts of the internal ear, he ascribed to the cochlea

that of estimating the quality of sound, and declared himself a believer

in the view warmly advocated by Professer Crum-Brown that the semi-

circular canals were the organs of a special sense apart from that of hearing,

viz., the sense of rotation. Dr. Eickards expressed the opinion that important
light would some day be thrown on the functions of the different parts

of the internal ear in man by a comparative study of the anatomy of the orgnn
of hearing in vertebrates in connection with their varying hearing powers. Tlie

paper was illustrated by excellent diagrams and wax models, as well as by a fine

collection of specimens, amongst which some lent by Mr. W. K. Hughes were
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coiisiderpd by the author to be unique.—Mr. Lawson Tait made some interesting
observaliuus on the var.>ii.ig powers of perception of soumis iu diflereut persons,
and in regard to the organs of hearing in lower animals leniaiked that, though
he had seen many cases of total deafness in cats, he had never found this to he
accompanied by muteness.—Among specimens contributed by members of the
section the following may be mentioned :—Mr. Blateh described a very rare
beetle, Miscodera arctica, from Hednesford, and exhibited both the nuile and
female, the species never having been hitherto recorded further south than
"Yorkshire; Mr. J. Bagnall various rare plants from Warwickshire habitats; Misa
Hadley specimens of Bellis pereiinis, showing phyllody of various parts of the
flower ; Mr. Slatter the male, exceedingly rare, of Conochilus volvox. May 21st.

—

General Meeting.—Mr. J. Bagnall exhibited Gp}d(»jlossum indfjatuin, from
Hamstead ; Mr. T. J. Slatter exhibited Aclthja proU/era on the dead larva of a
gnat—a microscopic fungus ; also, U/ra ciisjia, (Confervoid Alga,) both from
Kedditch. Mr. A. W. Wills read his third an<i concluding paper of the series on
" Freshwater Alga?" June 4th.

—

Gener.\l Meeting.—Mr. J. Bagnall exhibited
Carea;/?(/i'rt, from Sutton Park ; Poterium miiricatiim and AJnpecutus (Kjrestis,

from near Marston Green; Mr. H. E. Forrest exhibited AlcymieUa fungosa,
(Polyzoa,) from Sutton Park ; Mr. J. Morley exhibited ^/c/(c;;((7/a ali/hui ; Mr.
M. Browne exhibited nine species of PapiliouiiUe, including the rare Papilio
xalmoxAs, from West Africa, (unknown three years ago ;) Mr. Bolton
exhibited Embryo of the Koach, (Cjipvinus iiifilus.J June 11th.

—

Biological
Section.—Mr. W. R. Hughes presented, on behalf of Mr P. H. Gosse,
F.R S., the papers reprinted from Philosophical Transactions "on the
Structure, Functions, and Homologies of the Manducatory Organs in the
class Rotifera," and "(n the Dia>cious Character of the Rotifera." The
following sj)ecimcns were exhibited :—By Mr. Montagu Browne, a white
variety of counnon Starling, (Sturnus vulgaris,) from Hamstead. By Mr. J.

Bagnall, Foli/stichmii angulare, fr.im Kowiugton ; Sanicrila Europcpn, and other
plants, from Fillongley, d'c. By Mr. C. E. Crick, Aquilegia vulgnns, Cyno-
glosswii vulgare, and other plants, from Llangollen. By Mr. W. Soulhall,
Eqiiisetum. arvense, E. Jimosnm, E. pnlustre, and E. TeJuintein, all from one pool
at Edgbaston, in which they occupy distinct situations corresponding to the
different aspects of its various parts. By Mr. A. W. Wills, the very rare Rotifer,

Melicerta piluln, (Cubitt,) more correctly (Ecistes inhdn, first observed by Mr.
J. G. Tatun in 1868, and sul<sequeutly named and described by Mr. C. Cubitt in
187'2. The peculiarity of the species is its mode of building up its tlieca from ita

own excreta, and Mr. Wills exluliited specimens in which, by feeding the animal
on alternate days with carmine and indigo ; he ha<l obtained tubes built of alter-

nate courses of red and blue bricks. In referring to this Rotifer, Mr. T. Bolton
showed drawings of a tube-building Rotifer, probably another species of the
same genus,^ recently descril)ed as a new one at a meeting Oi the Royal Micro-
scopical Society, but which he thought to be identical with one sketched by a
friend some years ago, and provisionally named (E Anacharis. In consequence
of an unavoidable engagement Mr. W. R. Hughes, F.L S., was ol)liged to
postpone his paper on Hip/iocoinpus hrerirosfris. June IStli.

—

General
Meeting.—Mr. J. Bagnall exhibited Geranmm Cohimbinum, Oiiohrychis salira,

Galium iricofue, llelminfhia echioirles, Carcx acuta, and a number of other
plants, found between Binton and Slratforil-ui)on- \von. A number of plants
were also exhibited by jNIr. J. Buttorlield. Mr. W. R Hughes, F.L.S., read, on
behalf of Dr. Spencer Cobbold, F U.S., a continuation of his valuable cnmunuii-
cations on " The Parasites of Man," which will appear in the " Midland
Naturalist " for August. The paper was illustrated by numerous remarkable
microscopic preparations.

BURTON-UPON-TRENT NATURAL HISTORY AND ARCH^O-
LOGICAL SOCIETY.—The first excursion made by the members this year took

I)lace on May '2'2nd, and was to Bardon Hill, under the leadership of !Mr. W.
Molyneux, F.G.S. The granite quarries were first visited and the processes of

quarrying, &c., inspected. A good general notion of the geology of the district

was obtained. The party next made for the top of Bardon Hill, and enjoyed
the glorious landscapes visible therefrom. After collecting numbers of

geologi(;al and other specimens, the monastery of St. Bernurd waa visited. After
tea al the Forest Rock Uutel, the party returned by train to Burton.
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CHELTENHAM NATURAL SCIENCE SOCIETY.—The first session
was brought to a successful close on May 16th, when the President, Dr. T.
Wright, F.G.S., F.E.S.E., delivered a most instructive address on "Fossil
Fishes," for an abstract of which we regret to say we have no room
this month.—The Rev. W. S. Symonds and Mr. Francis Day also delivered
addresses of much interest, the former discussing the question whether the older
fi-ihes lived in freshwater lakes or in salt water seas ; and the latter dealing with
the subject of " Classification." The next meeting of the Society will be in the
autumn.

EVESHAM FIELD NATURALISTS' CLUB.—May 30th.—Mr. J. S.
Blater in the chair. It was reported that the Excursion to Mickleton,
arranged for May 11th, had, after several times being postponed on account of
bad weather, been abandoned for this season. A vote of thanks was passed to
Mr. T. Latham for hia courtpsy on the occasion of the Excursion to Dudley, on
the 28th May. The following plants were mentioned by Mr. Doeg as having
been found lately in the neighbourhood :

—

Sa.vifraga Jiypnoides, Pobjgojiatum
officinale, O/'hn/s muse '•fera, and Polypiidiu.ni Rohertianum. An Excursion took
place on Saturday, June Sth, by break, to Tiddesley Wood, near Pershore.
There was not a large attendance. The following plants were found :

—

Hahenaria hifolin. Iris foefidlssimn, Ilypenciim androgcemum, and Viburnum
Opulus. June 1.3th.—Mr. A H. Martin in the chair. Mr. Doeg brought a very
large specimen of the Lamprey, (Pefroniyzon marirms,) SG^in. long, and weighing
IJlb., taken in River Avon, near Cropthorne, last week. Mr. Martin showed an
egg of the Night-jar Mr G. New reported that Lathynis Xissolia and Lathyrus
Aphaca were both growing in great abundance on the side of the Worcester
Road.

NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETT.—
Natural Science Section.—May 11th.—A geological excursion was made to
Annesley. Near the station a section of Lower Buiiter red sandstone, capped by
drift, was examined. The party then visited (by permission of C. Musters, Esq.)
an old quarry in the park. Here are several interesting exposures of highly
calcareous and cemented drift May 22nd.

—

Annual Meeting.—The following
officers were elected for the year 1878-9 :—President, Mr G. B. Rothera ; Vice-
Presidents : Mr. E. Smith, M.A., Mr. A. H. Scott White, B.Sc, B.A., F.G.S. ; Hon.
Secretary, Mr. Isaac Mosley ; Committee : Rev. G. E. C. Casev, M.A., F.G.S. , Messrs.
E. Parry, C. J. A. Crawley, B.A., E. Wilson, F.G.S., A. L. Kohn.—May 25th.—
Geological excursion to Stanton-on-the Wolds.—June 10th (Whit-Monday.)

—

A genl(>gical excursion (under the guidance of Mr. E. Wilson, F.G.S.) was made
to Miller's Dale. The party visited a marble quarry in Tideswell Dale, where the
Toadstone is seen resting upon carboniferous limestone. Description of the
section and general geological features of the district by Mr. Wilson. The
party then visited a quarry in Monsal Dale and other places of interest.

NOTTINGHAM NATURALISTS' SOCIETY.—June 5th.—An ordinary
meeting was held, at which various Natural History objects collected during the
prest-ut year were exhibited.—Afternoon walks were taken every Saturday
during the month.

OSWESTRY AND WELSHPOOL NATURALISTS' FIELD CLUB AND
ARCH^OLOGICAL SOCIETY.—Thursday, June 20th, was fixed for the
second Excursion of this Club. Meeting at Forden Station the party proceeded
first to Munlyn Farm, where there is a large mound, surrounded by a moat, and
close by the Severn. Then crossing the river they came to S. Benno's Stone, a
large, upright boulder, standing by the roadside. Next they visited the Church
at Berriew, (a handsome modern building,) and admired the view of the Rhiw
from the bridge in the village. They followed the road up the beautiful Valley
of the Rhiw as far as Poutyfifrid, and then struck across the hills, past an old
camp, to the top of Powys Castle Park, from which there is a magnificent view
of Shropshire and Welsh scenery, including Cader Idris, Plynliramon, the Arana,
and the Berwyn range. Thence the road lay through the Park, with its splendid
trees, past the Castle, to Welshpool. The day was all that could be desired,

and among the plants found we may mention Inula Helenium, Lamium
macidatum, Habenaria bifolia, and Trifolium striatum.
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SEVERN VALLEY NATURALISTS' FIELD CLUB.—The first meeting
of the Chih this year was hehl at Great Malvern, the visit lasting; from Tuesday
to Friilay, June llh to 7th. On the first day visits were made to the quarries

anil sections of the North Hill. In the eveuiug papers were read by Mr.
F. Day, of Ch"ltenhaiu, on " Pish Life ;" and the liev. W. S. Syriiouils, of

Pendock, on " Some of the historical associations around the Malvern Hills."

Wednesday, June 5th, the party, joined by members of the Malvern, Wooihope,
and Cotteswold Field Clubs, drove to the Herefordshire Beacon and Eastnor.
A walk of seven miles, commencing at Wind's Point, was undertaken under the
pnidance of Mr. Symonds. Tlie route was by way of the Great Camp and
Hermit's Cave to the Camp on iliiisummer Hill, thence by the quarry of Green-
stone and Diorite in the Holly Bush Pass, by the valley of the white-leaved oak
and a series of quarries to the Somers' Arms Inn, Eastnor, from whence the
party drove back to Malvern. In the evening Dr. Thos. Wright, F.K.S.E., of

Cheltenham, commenceil an address on the Palaeontology of the ^lalvern Hills,

and Mr. G. W. Hastings described the structure of the hills. Gn Thursday,
June 6th, a visit was first paid to Dr. Grindrod's fine collection of Silurian
fossils, &c. Afterwards tlie party went by train to Stoke Edith, and M>-. Symonds
again acting as guide led the way through the Pai'k to Seager Hill, from which
there is a fine view of the Wooihope Valley. Mr. Symonds de.'^ciibed the
remarkable geological features of the district. The quarries at Dorminglou
were next visited. After tea at the Foley Arms, Tarrington, in the room where
Sir Kiiderick Murchison wrote t'reat part of his " Siluria," the party returned to

Malvern, where Dr. Wright finished his address on the Palieontology of the
district, and Mr. Symonds narr.ited the weird legend of the " Shadow of the
Rugged Stone." On Friday the party dispersed, after a most enjoyable
meeting.

WARWICKSHIRE FIELD CLUB.—At a recent meeting, Mr. Andrews
read a paper, of which the following is an abstract:—" Many years ago I made a
commencement to e.xamine the glacial or drift formation in the neitjhbourhood
of Coventry, and collected a great number of specimens, but I was not able to

continue the investigation. Recently, however, I have returned to the subject,

and having studied most of the works on the question which have appeared
during the lust few years, I became convinced that it was quite hopeless to make
any systematic e.xnmination of these f irmations without a nuich better
knowledge of the topoj,'raphy of the district than we at present possess. I
therefore resolved to make a new survey of the county, or if that were not
po-iSible, at least of the whole of the district round the city of Coventry, and the
map now shown is the first instalment of the work. The method adopted in

making the survey was very simple, viz., by collecting all the published informa-
tion that I could (IS to the altitudes that have been measured, such as the various
Ordnance bench marks, the levels of the various canals, railways, itc, by using
this information as a basis for the survey, and finally by walking over the
district, and e.xamining the altitudes by means of an aneroid barometer, and
sketching the contour lines on the snot. I have tinted the map with a series of
tints in Indian ink, on the principle that if the waters of the ocean were 200 feet

above their present level, they would exactly occupy the space covered on the
map by the deepest shade, and which is indicated by the figures, 100, 200. If

the waters were .SoO feet above their present level, they would also occupy the
epace covered by the next paler shade which is indicated by the liuures, 200, 300,

and so on. The district covered by my survey, up to the present moment.
(December, 1877,) extends from Hinckley on the north, to Harbury Railway
Station on the south, and from Branston on the east, to Knowle on the west,
and consequently includes about half of Warwickshire." The map is now placed
in the Reading Room of the Free Library, Coventiy.

EXCHANGE.
Wanted, Carcx strirfn, Carcx endistans, Scirimstriijuffer, for rare plants.-

G. C. Drucb, Northampton.
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RECENT DISCOVERIES IN THE GEOLOGY OF
SHROPSHIEE,—I.

BY CHAHLES CALLAWAY, M.A., D.SC. LOND,, F.G.S.

Intkoduction.

This paper, furnished at the desire of the Editors of this Journal,

gives a brief outline of a paper read by me before the Geological

Society, in March, 1877, and published in Vol. XXXIII. of the Society's

Journal. Its object is to announce the discovery of a new area of

Tremadoc and Pre-tremadoc rocks, near the Wrekin, with a fauna

mainly composed of new species. Papers will probably be communicated
on the quartzites of Shropsliire, and on a recently discovered Pre-cam-

brian volcanic series of great interest and importance, when the rocks

have been more completely worked out. Sir E. I. Murchison has

described the area under consideration, from the Wrekin on the north-

east to the May Hill sandstone at Kenley on the south-west, as composed
of strata of Caradoc age, the "Wrekin itself being an igneous outburst

altering the Caradoc sandstone on its flanks into quartzite.

The Geological Survey has foUowed Murchison, but has included

under the name of " quartzite," certain sandstones in which I have
detected fossils in abundance.

In the Journal of the Geological Society (Vol. X., p. 62,) Messrs.

Avehne and Salter describe this area as Caradoc, and Salter gives a list

of fossils from (so-called) Lower Caradoc shales at Hamage and
Shineton, mixing up Cambrian forms, such as Olenits, from Shineton,

with Cambro- Silurian genera, such as Trinucleus, from Harnage, the

shales at Shineton and at Hamage evidently being considered identical.

Salter, in the " Geological Magazine" for 1867, refers to the shales

at Shineton, which he there regards as "the top of the Llandeilo Flags

proper." The same writer seems, in after years, to have been struck

with the incongruous association of Cambrian and Cambro-Silurian

forms; for, in "A Catalogue of the Collection of Cambrian and Silui-ian

fossils contained in the Geological Museum of the University of

Cambridge," published in 1873, while describing what he supposes to be

a TriarthruH from Shineton, he suggests, " it is possible that the locality

may include some Trevmdoc beds." W^ith this exception, geologists have
regarded the rocks of the area under consideration as of Caradoc age.

I shaU endeavour to prove that the shales at Shineton are of

Tremadoc age, and that a part of the so-called " quartzite " between the

shales and the Wx-ekin represents the Hollybush Sandstone of Malvem.
The true quartzites are probably Pre-cambrian ; and the igneous

chain of hills, from Lilleshall Hill through the Wrekin, the Lawley,

Caer Caradoc, and on to the south-west, are clearly stratified, and
underhe unconformably the Cambrian rocks.

Lower Cab^vdoc Eocks.

Mr. Salter noticed at Hamage and on Cound Brook certain shales

containing Trinucleus concentricus, Eaton, Beyrichia compUcata, Salt.'

z
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Diplogmpsus jyristis, His., Ort]ii!i trutiidinaria, Dalm., and othei* Cambro-
Silurian fossils; and as these slialea are very similar in lithological

characters to the shales at Shineton, and have the same general strike,

both shales were lumped together by him as Lower Caradoc. This

lithological resemblance is evidently the chief cause of the errors of the

surveyors. On closer inspection, however, it is seen that the shale at

Harnage contains a distinct fauna from the Shineton shales. The most
abimdant fossils of the Harnage shales, collected near Broomcroft and
in the Harnage and Cound-Brook area, are Trmucleus coneentricus, Eaton,

Beyrichia complicata, Salt., Primitia hicoriiis, R. Jones, OrtJiis te-'itudinaiia,

Dalm., Theca, several species of Lamellibranchs, Diplo/ji-apsus i)ristis, His.,

and Favosites fibromis, Goldf. These are common Caradoc forms, and it

is perfectly clear that the shales containing them are of Caradoc age.

In no case are these fossils found in the same beds as those which
contain the older fauna presently to be described. It is necessary to call

attention to this point, as the Rev. J. D. La Touche, president of the

Caradoc Field Club, in his annual address in February last, has

suggested some criticism on my conclusions, basing it on a supposed

admixture of the older and yoianger faunas. There are no signs

whatever of such admixture. The Tremadoc fauna ends abruptly

upwards ; the Caradoc fauna ends abruptly downwards ; and not a

single distinctively Axenig or Llaudeilo species has been found in the

district.

The Caradoc rocks of this area are much disturbed and faulted,

and on Cound-Brook they are inverted, the older resting on the younger

at a considerable angle, and, in one or two spots, Shineton shales are

strangely wedged in between Harnage shales. Further details may bo

seen in mj^ published paper (p. 656) ; but the Caradoc formation in South

Shropsliire deserves to be the subject of a separate memoir, recent

observations having considerably modified some of the conclusions of

Aveline and Salter.

The Shineton Sn.viiES.

The locality where I first observed these shales is the spot near

Shineton marked on the Geological Survey Map with an arrow dipping

to the south-east at 50°. The rocks are there exposed in two good

sections on the left bank of the stream. It is from these sections that

most of the characteristic fossils have been obtained ; and I have, there-

fore, named the formation from this locality.

1.

—

Area.—These shales cover an area extending from near Evenwood,

on the south-west, to within a mile of Wellington, on the north-east,

a distance of eight miles. Their greatest breadth, from Sliinetou to

Dryton, is about two miles ; but where they range towards Wellington it

is contracted almost to a point. The area is roughly triangular in shape,

the apex of the triangle pointing to the north-east. Its north-west side

is bounded by a fault or faults for probably its entire length, various

formations from the Hollybush Sandstone to the Trias abutting against

the shales. On the south-east side the triangle is covered in by intrusive

basaltic rocks for one-third of its distance from the apex, and the

remainder by the May Hill Sandstone. The base of the triangular area



GEOLOGY OF SHROPSHIRE. 207

is limited by the Hoar Edge Grits, the lowest beds of the Caradoc. I

have recently detected the shales in the hoUow between the Lawley and
Hoar Edge, on the south-east side of Caer Caradoc, and west of the

Longmynd, at the base of the Stiper Stones.

2.

—

Lithological Characters.—The Shineton Shales are dark blue,

weathering to oKve and yellow, the colouring iron-oxide sometimes
separating as a stain or film. They are micaceous, thin bedded, soft,

and rather fissile. I have rarely had any difficulty in distinguishing them
from the Harnage Shales, either in situ or in hand specimens.

3.

—

Dip and Strike.—The general strike of the shales is about south-

west, agreeing with the direction of the great fault and of the so-called

igneous elevations of the district ; but towards the south-west end of the

area it bends round to the west, corresponding with the strike of the

overlying Caradoc. The mean dip of the greater part of the shales is

about 30" to the south-east ; but in the lower part of the series, where
they approach the fault, it becomes higher, then veiiiical, than dips

steeply to the north-west, the evidence pointing towards the existence of

an anticlinal. The thickness of the shales is probably not less than

1,500 feet.

4.

—

Stratigrapliical Position.—The Shineton Shales underlie the May
Hill Sandstone unconformably ; they are therefore older than that

formation by an interval. They underhe the Caradoc, and are, of course,

of greater antiquity. They overlie, probably unconformably, the

Hollybush Sandstone. I shall endeavour to show that they are of

Tx'emadoc age.

{a..)—Evidence from Fossils.—Most of the Shineton forms are new
specifically, and some of the genera are also new. The species which are

of geological value are the following :

—

-Conocorrjplie vionile, Salter.

Conocorijphe proper is distinctive of Lower Cambrian rocks, and this

species is truly typical of the genus. Olcnus Salteri, Callaway, and O.

triarthrus. Call., new species of a genus which usually characterizes strata

of the age of the Lingula Flags. Agnostus dux, Call., similar to certain

St. David's forms, (Menevian.) Lingulella Nicholsoni, Call., x'esembling

L. lepis, a Tremadoc species. Asaphellus Homfrayi, Salt., common in

the Upper Tremadoc at Portmadoc.

(b.)

—

Evidence from Correlation luith Rocks in other Localities.—
Dictyonema beds at Pedwardine.—Shales identical lithologically with the

Shineton Shales, and containing Lingulella Nicholsoni, one found at

Pedwardine, twenty-five miles to the south-west of Shineton, on the same
line of strike. They also contain Dictyonema sociale, which has not yet

been found at Shineton.

Dictyonema Beds at Blalvern.—Ovevlying the Qlenus Shales near

Wliite-leaved Oak, are light-coloured shales, similar to the Shineton and
Pedwardine beds, and containing two Shineton forms, Platypeltis

Croftii, CaU., and Conophrys salopiensis, Call., together with Dictyonema

sociale, Salt.

A comparison of the three formations at Shineton, Pedwardine, and

Malvern is very interesting. The Shineton beds are connected with the
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Pedwardine shales by litliological resemblance, stratigrapliical position,

and the occurrence of LingulcUa Nicholsoni. The Pedwardine rocks are

correlated with the Malvern Dictijonema shales by lithological resemblance,

stratigi-aphical position, and the link of Dictijonema sociale. The Shineton
Shales are directly connected with the Malvern beds by lithological

resemblance, stratigraphical position, and the occurrence of two species

of Trilobitos in common ; and indirectlij through their correlation with
the Pedwardine Shales. I think I may fairly conclude that the

Dictyonema beds at Pedwardine and Malvern are representatives of the

Shineton Shales.

The occurrence of Dictyonema sociale in the Shineton Shales at

Pedwardine and Malvern furnishes another huk in the chain of palaconto-

logical evidence. This species is common at the base of the Lower
Tremadoc of North Wales, and helps to connect that formation with the

Shineton Shales. Taken by itself, the occuiTence of a single species may
not be decisive ; but, when other lines of evidence converge to the same
point, this fact is of value.

The Black Shales of Malvern are correlated by their fossils with the

DolgeUy group, the uppermost zone of the Lingula Flags.

It may be concluded from a review of the evidence that the Shineton

Shales are at least as old as the Lower Tremadoc.

The Hollybush Sandstone.

Forming a continuous band between the Shineton Shales and the

quartzite which rests upon the Wrekin, is a series of thin-bedded,

micaceous, gi-een sandstones, holding the same geographical relation to

the Shineton Shales as the Hollybush Sandstone of ;Malvern holds to the

black Olenus Shales. The identification of this rock with the Hollybush

is placed beyond doubt by the further evidence of Kutonjina cinguhiia

and SerpuUtes fistula, which occm" in good i^reservation at Neves Castle,

at the south-west end of the Wrekin. The sandstone is also found at

LiUeshaU, five miles to the north-east of the Wrekin, where it forms an

inher a rniie long by a quarter of a mile wide. Since the reading of my
paper I have also discovered it on the south-east flank of Caer Caradoc,

near Church Stretton. It is well exposed in a quarry at the north-east

end of the hill, and contains a thin band of hmestone with Kutonjina

cingulata, Serpidites fistula, and other fossils, and holds its normal place

betwen the quartzite and the Shineton Shales.

Details of the Hollybush Sandstone as well as of the Shales will be

found in my published paper.

Fauna.

I append a list of the Upper Cambi-ian fossils found in South

Shropshire, most of which it will be seen ai-e new to science. They are

described and figured in my paper :

—

Ckustacea. '

Asaphus (Asaphellus) Homfi-ayi, Salt. Shineton Shales.

Asaphus (Platypeltis) Croftii, Call., gen. et sp. Shineton Shales.

Agnostus dux, Call. Shineton Shales.

CouocoiTphe mouile, Salt. Shineton Shales.
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Olenus Salter!, Call. Shineton Shales.

triarthrus, Call. Shiueton Shales.

Conophrys salopiensis, Call., gen. et sp. Shineton Shales,

Lichapyge cnspidata, Call., gen. et sp. Shineton Shales.

Primitia, sp. (more than one.) Shineton Shales.

Annelida.

Sei'pulites fistula, Holl. Hollybnsh Sandstone.

Pteeopoda.

Theca lineata, Call. Shineton Shales.

Hetekopoda.

Bellerophon shinetonensis, Call. Shineton Shales.

Beachiopoda.

Lingiilella Nicholsoni, Call. Shiueton Shales.

Obolella sabring3. Call. Shineton Shales.

Kutorgiua cingulata, Bill. Hollybush Sandstone.

ECHINODEKMATA.

Macrocystella Manse, Call., gen. et sp. Shineton Shales.

Htdeozoa.

Dictyonema sociale, Salt. Shineton Shales.

Dendi'ograptus. Shiueton Shales.

PAEASITES OF MAN.*

BY T. SPENCER COBBOLD, M.D., F.R.S., HON. %1CE-PRESrDENT OF
THE BIRJIINGHA3I NATURAL HISTORY AND MICROSCOPICAL SOCIETY.

[Continued from page 121.}

Although the twenty-four parasites already brought under the notice

of the Section may be fairly regarded as exhausting the hst of human
trematodes and cestodes, yet several other species of tapeworm have
from time to time been indicated on what are probably insufficient

grounds. In this doubtful category I place Weinland's Tania megaloon,

and also another tapeworm which Dr. Kansome concludes to exist from

the diagnostic evidence furnished by the finding and examination of

a particular form of cestode ovum. In Weinland's case both loose

proglottides and eggs were examined ; consequently the sti'obile may turn

out to represent a good species. Weinland figiu'es the ova (in Zoolog.

Garten Frank/., 1861, s. 118.) Eespecting a variety of manifestly spuiious

entozoa, such as Fredault's Trachelocamjjula and the like, I have nothing

to say.

* Eead before the Microscopical Section of the Birmingham Natnral History
and Microscopical Society, June 18th, 1878. On Dr. Cobbold's behalf, Mr. Hughes
exhibited examples of Trichina spiralis, both in the sexually mature and larval
states (capsuled and free.) He also showed specimens of Tricliocephalus dispar and
T. a^nis, together with their ova. As regards haematozoa, specimens from human
blood, and also from the dog, were shown in contrast, from sUdes prepared and pre-
sented by Dr. Lewis, of Calcutta. A fnll-grown example of Filaria Bancrofti and
numerous larvse were also exhibited. These were from AustraUa.
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The nematoid group of parasites, next to be considered, are probably
better known than any other helminths. This arises partly on account
of the excessive frequency of the httle ttreadworm, (Oxyurfs.j partly

fi-om the circumstance that the large round worm (Axcaris) bears a
marked resemblance to the common lob-worm of onr gardens,

(Lumhricus,) and partly, or perhaps chiefly, because the spu-al flesh-

worm (Trichina) plays an important n'de in the pi'oductiou of epidemic
disease (Trichinosis.) Endless mistakes have arisen from the error of

confounding parasitic roundworms with earthworms. The mischievous

character of unscientific or inexact knowledge may be illustrated by the

fact that I have known nervous persons so seriously alarmed at the

appearance of lumbricoid entozoa that they have regarded their presence

as an omen of approaching dissolution. I have even known a spurious

nematoid to be dreaded as "the worm that dieth not." It is very

important that correct views should be entertained respecting the nature

and sources of the various members of this group of parasites. Nothing is

more absurd than the popular notion that nematoid entozoa, especially

threadworms, (O.rijurides,) ai-ise or make their appearance in consequence

of an impoverished state or cachexia of the body of the host. This ridicu-

lous conception, which is as old as the hills, is ever and anon re-asserted

with all the pride and confidence which should only be displayed when any
real and valuable discoveiy has to be announced. The notion, as it now
stands, is a feeble remnant of the theory of equivocal generation. For
the establishment of the truth of this theory the spontaneous genera-

tionists always pointed, triumphantly as they supposed, to the mode of

origination of the entozoa. The truth is, neither threadwonns nor

helminths of any other kind arise from diseased conditions. They often

produce constitutional disturbance in their victims, this bad effect being

misinterpreted as a cause of the appearance of the entozoa themselves.

A healthy person is just as Ukely—nay, he is even more likely to entertain

parasites than a feeble person. True, the strong host may suffer com-
paratively little, whilst the weak host succumbs to his guests. The host

is the entozoon's native territory. What our native island is to us, our

bodies ai'c to parasites. To attack, to invade, to infest, is their legitimate

pi-erogative ; and for this end it must be admitted that theii- organisation

is admirably adapted. To be sure, it is equally our prerogative to refuse

the would-be guests admission, but any method of resistance likely to

prove effectual must be based upon scientific conclusions resulting for

the most part from experimental research. Ancient dogmas and pre-

conceived opinions too often operate to obscure the mental vision, and

thus prevent the adoption of measures calculated to check not a few of

the many evils to which our common flesh is heir.

Nematoda.
25.

—

Trichina si)iralis, Owen.
SjTionymy.

—

Psejidalius trichina, Davaine.

Larvffi.—Commonly spoken of as muBcle-trichinae, capsuled or

encysted trichina), and fleshworms.

Intermediate Host.—AU warm-blooded animals, especially mam-
mals, and of these the hog and rat more especially. Man him-
self may become au intermediate beai'cr.
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Experiments.—These are of two kinds, as referring either to the
larvae or to the fall-grown wonn. The larvae were first reared
by Herbst (1850) and the adult wonns by Yirchow (18.59.)

These results were subsequently verified and extended by
Leuckart, Claus, Kiichenmeister, Pagenstecher, and many others
abroad ; and they were confirmed by Thudichuna and myself in
this country. The worm-feedings administered by Prof.
Simonds and myself infected foior dogs, two cats, one pig, one
guinea pig, one hedgehog, and probably several rats which,
unfortunately, made their escape.

Kemarks.—The original discovery of the capsules, as "httle
bodies " or " concretions," was made either by Tiedemann, (1822,)

or by Peacock (1828.) Their parasitic character was fu-st

indicated by HUton (1833.) The actual discovery of the worm
was first made by Paget, (1834,) and afterwards scientifically

named and described by Owen (183.5.) The most brilhant
discovery of all was that of Zenker (18G0.) He it was who
demonstrated that migrating Trichinae were productive of

disease (Trichinosis.) Finally, the most complete account of

the migrations and structural changes undergone by the wonn
are due to Leuckart.

Literature.—Althaus, Essay on Trichinosis, 1864 ; Boehler, Die
Trichinenkrankheit in Plauen, 1863; Gerlach, Die Trichinen,
1866 ; Cobbold, On the History of the Discovery of Trichina
»piralis\D. Supp. to " Entozoa," 1869 ; Idem, Experiments, Pro-
ceedings Linn. Soc, 1867 ; Leuckart, Untersuchungen ueber
T. spirali.-i, 1866 ; Luschka, Zeitschrift fiir Wissensch. Zool.,

1851 ; Owen, in Zool. Soc. Trans. 1835 ; Pagenstecher (and
Fuchs.) Die Trichinen, 1865 ; Thudichum, Government Report
" On Parasitic Diseases," &c., 1865 ; Virchow, Darstellung der
Lehre von den Trichinen (u. s. w.,) 1864; Zenker, Zur Lehre
von der Trichinenkrankheit, in Deutsches Archiv f. Klin . Med.,
Bd. VLU., and in Yirchow's Ai-chiv., 1855.

26.

—

Trichoceplialus dlspar, Eudolphi.

SjTi.

—

T. hommis, Groeze; Tncliuris, Buttner ; Ascaris trichiura,

Linn.

Larvae.—Kiichenmeister and Meissner supposed that Trichinae
were the young of Trichocephalus. This view was controverted
by Virchow.

Int. Host.—Unknown. The experiments of Davaine render
it probable that infection takes place in a direct manner some
time after the eggs have escaped the hnman bearer.

Experiments.—Davaine finds that dryness does not destroy the
ova, and that a period of six months elapses before embryonic
formation conmaences. The embrj"03 will live for many years in
the freed eggs.

Remarks.—The Dubhn helminthologist, BeUingham, was one of
the earhest to attest the frequency of the whipworm in Great
Britain. He foimd it in eighty-one out of ninety pjost mortem
examinations. Davaine has stated that not less than half the
Parisians are -victimised by this wonn. Sir. Cooper, of Green-
wich, found it present in eleven out of .sixteen autopsies. Either
this worm or its congener (infesting ruminants) has been anatom-
ised by Dujardin, von Siebold, Mayer, Eberth, Erasmus
Wilson, Busk, Bastian, and myself.

Lit.—Bastian, in PhUos. Trans., 1866 ; BeUingham, in Dublin
Journal, 1838; Busk, in Annals Nat. Hist., 1841; Cobbold, in
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Linn. Trans., 1859 ; Eberth, in Sieb., and KoU, Zeitsclir., 1860;
Mayer, ibid, 1858-60; Siebold, in Wiegm. Archiv., 1845; Wilson,
E., in The Veterinary Kecord and Transactions, 18-16.

27.

—

Filaria Bancrofti, Cobbold.

Syn.

—

Filaria sanguinis hominis, Lewis; F. Wiichereri, Cobbold,
(conditionally ;) Filariose derma themica, O'Neill ; Filaris sanguinis,

Bancroft; Trichina cystica, Salisbury.

Larvae.—The S5Tionymfi above given all originally referred to the
embi-yonic condition ; but the embryos have also been
described as nematoid hEcmatozoa, micro-lilarise, hasmato-
chylous hehninths, (Corre,) worms of Guadeloupe, (Crevaux,)
worms of Brazil, (Wiicherer,) probably embryos of Stronglida?,

Leuckart,) anguillula-like microscopic nematodes (Sousino.)

Int. Host.—Dr. Bancroft originally suggested and Dr. Manson
actually discovered that the hsematozoal micro-lilariiE were
passively transferred to the stomach of mosquitoes. Dr. Manson
has described the transformations undergone by the larvae within
these insects.

Experiments.—Dr. Manson induced an infected Chinese to sleep

in a mosquito-house, and thus procured on the follovdng

morning a number of mosquitoes that had goi-ged themselves
with blood containing human filariae. A relatively far greater
proportion of haematozoa existed in a di-op of the insucked blood
taken from the mosquito than in a di'op taken from the Chinese
in a direct manner. The construction of the proboscis of the
female mosquito seems to be especially adapted for drawing the
worms out of the capillary bloodvessels.

Kemarks.—There is every reason to believe that the microscopic
ha3matozoa of man are capable of producing a variety of

diseases, some of which are endemic. In this category must be
placed certain forms of ha^maturia, chyluria, varix, elephantiasis,

and other lymphoid affections, and likewise the African
cutaneous disorder termed craw-craw. The whole of them have
been characterised as constituting varieties of one disorder which
Dr. Bourel-Ronci^re terms Wiicherer's helmintlaiasis. The adult
worin was first discovered by Bancroft and first described by
myself. It was afterwards found and desci'ibed by Lewis, and
subsequently our " finds " were verified by Dr. Araujo and by
Dr. F. dos Santos. The larvae were first discovered by Wiicherer,
whose observations were afterwards verified and extended by
Salisbui-y, by myself, and especially by Lewis. Free microscopic
nematoids very closely resembling these larvae have been found
in the potable waters of Eio (aqua da Carioca) by Dr.
Magalhaes. Their genetic relation with F. Bancrofti, however,
is very doubtful.

Lit.—Wiicherer, in Gaz. Med. da Baliia, Dec, 1868, and Sept.,

1869, and in Hallier's Zcitschrift, 1869, and in Arch, de Med.
Navale, 1870; Salisbury, in Hay's Amer. Journ., 1868; Cobbold,
in Brit. Med. Journ., July, 1872, and in Lectures on Helminth.,
1872 ; in B. M. J., June, 1876; in the Lancet for July and Oct.,

1877 ; in Reports of the Proceedings of the Liunean Soc. ; of the
Pathological Soc. ; of the Medical Societj' of London ; in the
Lancet for March ; in Nature of the same month, and in the
Popular Science llcview for April, 1S78 ; Leuckart, Die Mensch.
Par. Bd. II., 1876 ; Corre, llev. des Sci. Nat., Sept., 1872 ; Crevaux,
De I'hematurio chylcuse, cfec, Paris, 1872; Silva-Lima (with

Crevaux,) Mem. sobre a hematuria chylosaou gordurosa, (Bahia,
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1876,) and in Gaz. Med. da Baliia, Sept., 1877, and in
the Lancet for March, 1878 ; Foncervines, in Robin's L6cons,
1875 ; Lewis, on a hcematozoon in human blood, in Gov. Rep. for

1872, and separately (Calcutta 187 1,) in Indian Annals, 1873, in
Med. Press, 1873, in Lond. Med. Record (rep. by me,) 1873, in
Nature, 1873, and in his memoir on the Path, significance of the
nematode hnematozoa, Calciitta, 1871 ; see also Lewis's
recent " Remarks I'egarding the Hfematozoa found in the
stomach of Ciilex Mosquito," in Proceed, of the Asiatic
Society of Bengal, for March, 1878, (p. 89) ; Sonsino, Richerche
intorno, &o., in Rend, della R. Accad. di Napoli, 1871, and in
Ai-ch. Gen. de Med., June, 187(5 ; Araujo, in Arch. d. M6d.
Navale,1875 ; Magalhaes,P. S. de, in Gaz. M. da Bahia, 1877, and
in O Progresso Medico for Dec, 1877 ; O'Neill, on Craw-craw,
in Lancet, Feb., 1875 ; Bourel-Ronci^re, in Arch, de Med.
Navale, March, 1878, (see Araujo) ; Manson, Report on Hsemat-
ozoa, in the 6th part of the Customs Gazette, Shanghae, 1877,
and rep. in Med. Times and Gazette, also additional cases in
M. T. and G. for March, 1878, also (in a joint communication
with me) in rep. of the proceedings of the Med. Soc. of London,
in the Lancet, March 30, 1878; Le Roy de Mericourt, in
Appendix to Nouvelle phase de la question relative a la nature
parasitaire de la chylurie, (Decouverte du representant adulte
de la Filaire de Wiicherer,) being a translation of Silva Lima's
memoir, quoted above, (Arcla. de Med. Navale, Dec, 1877.) See
also translations, with additions, in the Veterinarian for Feb.,
1878 ; Araujo, A. J. P. da S., Memoria sobre a Filariose, &c.,

(Bahia, 1875,) see also Bourel-Ronci^re's analysis of and com-
mentary upon the wi-itings of Silva Lima and Silva Ai-aujo in
the Archives above quoted ; Santos, F. dos, in Gaz. Med. da
Bahia for March, 1877 ; Moura, J. de, Th^se de concours, 1877

[to be continued.]

ON THE STUDY OF THE MOSSES.—II.

BY JAMES E. BAGNALL

(Continued from 2). 196.)

Mosses are said to be synoicous when male and female organs occur

in the same enveloping leaves, as in Mnium suhglobosuvi ; monoicous

when these organs occur in different buds on the same plant, as in

Hypnum rutabulum ; dioicous when the male organs occur on one plant

and the female on another plant of the same species, as in Ceratodon

ptirpureus.

The antheridia, (see Plate 4, fig. 7 «.,)* a,re sac- or sausage-shaped

bodies, and are usually surrounded by a number of thread-like jointed

bodies, called the paraphyses, (7 b,) (Gr. para beside, and phuo I grow.)

The function of these bodies is probably that of nutrition. In the

Sphagnums these paraphyses are absent, and the antheiddia are very

differently shaped, consisting of a short stalk, (8 «,) surmounted by a

globular head, (8 b,) the antherozoids being developed in the globxilar

* All tlie references in this article are to Plate IV., facing page 19.3.
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head ; these antheridia may be readily obtainedby carefully dissecting away
the leaves of the catkins, which are usually reddish or brown, and often

occur near the summit of the stem. If the antheridia of ordinary

mosses are examined mici'oscopicallj' with a J or ^-inch objective,

they will be seen to contain a number of closely packed cellules, and in

each of these cellules a spiral thread-like body may be seen. This

spiral body is the antherozoid or fertilising principle of the antheridium 5

and, supposing that the antheridium is ripe, a very slight pressure of

the cover glass will cause it to burst at the apex, and the enclosed

ceUules wiU be seen swarming out with a sort of jerky motion, (7 c.)

In a few minutes the cellulose coat of the cellules is dissolved, and the

spiral bodies, the antherozoids, thus hberated, commence moving about

in the water, much like some infusoria.

This beautiful sight may be seen readily, and the star-like male
flowers of Polytrichum are the most easil}' examined. These should be

got about the end of May or in June. The outer leaves of the iiowers

should be dissected away, and some of the ripe antheridia shoiild be

examined in water with the 4-lOth or J-inch objectives.

The archegouia, (9,) (which, with the exception of the Sphagnums,

are also surrounded by paraphyses,) are somewhat flask-shaped bodies,

the upper part consisting of a slender neck, (9 a,) the lower part being

somewhat pear-shaped, (9 b.) In the centre of the pear-shaped body,

and near the top, is a small cavity, within which a nucleated cell is

developed, called the germinal vesicle, (9 c ;) and after the archegonium

has acquired some size, a closed canal will be seen passing down tho

neck, (9 d,) into that part of the pear-shaped body in which the germinal

vesicle, (9 c,) is situated. After a while, as growth goes on, the cells

bounding the top of the neck fall away, thus leaving an open passage

down the canal to the germ cell. Down this canal the antherozoids

pass, and reaching at length the germ cell bring about impregnation.

After impregnation has taken place ceU-division commences in the

germinal vesicle, and continues until by frequent repetition the fruit

rudiment is formed. During this time the archegonii;m increases in

size, the rudiment growing longitudinally, and striking deep down into

the base of the archegonium. This continued upward and downward
pressure on the delicate tissues of the archegonium causes it to rupture

near the base ; the upper part being carried upwards by the growing fruit

rudiment, (10 d,) forms tho hood or calyptra, (10 a,) the lower part is left

surrounding tho base of the rudiment and forming a sheath, which is

caUcd tlie vaginula, (10 c,) (Lat., a little sheath.) At the top of the fi'uit

rudiment the capsule is formed within which the spores are developed.

By virtue of the insertion of tho fruit-stalk mosses are divided into

two sections, Acrocarpi, or those mosses which have tho fruit-stalk

terminating tho main stem, (•!,) as in Pottia trnncata, and Pleurocarpi, or

those mosses which have tho fruit-stalk arising from the side of the stem,

(5,) as in Iljipintvi riitobulum.

The fruit-stalk, which is always present, varies in length ; in some cases,

as in Phascum .lerratum, it is very short, in other cases it may be long

and conspicuous; it is usually smooth, but sometimes the surface is
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distinctly roughened or granulated as in Hypnum rutahulum. It may be

straight or varioi^sly curved.

The base of the fruit-stalk is surrounded by leaves which in some
species differ remarkably in both form and structiu-e from the other

leaves of the plant. These are the perichEetial leaves, and the character of

these leaves often forms a special feature in the description of mosses.

If these leaves are carefully removed it will be seen that the base of the

fruit-stalk is smTounded by a membranous sheath, the vaginula, (10 c,)

already mentioned; this is usually smooth, but in some species it is

more or less clothed with haii'-like processes, and these minute differences

are in some cases great aids in the discrimination of nearly aUied mosses.

At the top of the fruit-stalk is the capsule or urn, (4 c, 5 h,) and this

organ presents great variety in its form, in some cases globose, Pliascuin

cuspidatum ; pesiVBhsLj)ed,Leptohryumpyriforme; cyhndrical, Tortula aloides;

straight, curved, or erect, Tetraphis pellucida, (12 ;) cernuous (curved to cue
side) as in Ilypiiumrutahidum, (5,) or pendulous as in many of the Bryums ;

it may be smooth, striated, or furrowed.

In some species the capsule, (14 b,) is swollen all round at the base

(14 c,) and this swollen part is called the apophysis, as in Splachiium

splucricum ; this apophysis may be seen at the base of the capsules of

Polytrichum commune, but not so exaggerated as in Splachnum, sometimes
the swelling is confined to a httle bulging out of one side of the base of

the capsule as in Dicranum falcatum, (13 b,) or in Dlcranella cerviculata

or Ceratodon purpureus, &c. ; the capsule is then said to be strumose.

The capsule is surmounted by a membranous hood called the calyptra,

already mentioned as being developed from the upper portion of the

fertihsed archegonium, (10«, 17, 18.) In some genera, such as the Bryums,
this hood falls away early, and hence is not seen upon the mature capsule,

but in many other genera, such as Tortula, Hypnum, &c., it is persistent

and may readily be seen. In the act of separation'from the lower part of

the archegonium, or vaginula, the calyptra is sometimes irregularly torn at

its base as in Grimmia apocarpa, or it may be evenly torn as in Encalypta

vulgaris. In both cases the calyptra is termed mitriform or mitre-shaped

(10 a.) In many other mosses it is sht up one side, and is then said to

be dimidiate, (Lat., dimidium, a half,) (18,) or it may be inflated as in

Funaria, (17,) and these characters are constant. Usually the outer

surface is smooth, but in some species it is papillose, and in others more
or less densely clothed with hairs as in Orthotrichum and Polytrichum.

The mouth of the capsule is closed with a Uttle lid called the oper-

culum, (12 a, 13 a, 14 a,) and between the hd and the mouth of the capsule

a ring of minute, highly hygroscopic cells frequently occurs called the

annulus, (Lat., a ring.) The function of this ring is that of casting off the

lid when the spores are ripened, and thus aiding their dispersion, but in

many mosses, such as Tortula unyuiculata, thex-e is no annulus, and the

lid is then cast off by the sweUiug of the contents of the cajjsule. The
operculum is not always present, and here nature adopts other means to

bring about the dispersion of the spores ; in the Andreasas or split-mosses,

(19,) the capsule si^lits into four valves, (10 a,) and in the Phascums or
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earth-mosses the capsule bursts irregularly, or rots away aud in its decay

liberates the spores.

The lid or operculum varies in form, being "sometimes convex, as

in naany of the Bryums, or conical, (4 a, 12 «,) as in Physcomitrium

pyriforme, Tetraplm pellncida, &c., or it may be rostrate, (beaked,) (13 a,)

as in Dicranella heteromaUa, &c.

Wlien the lid is removed, or has been cast off naturally, the

inner structure of the capsule may be seen, and in some mosses, such

as Pottia truncata, the mouth wiU be found to be naked, (4 e,)

but in many other cases it wiU be seen to be siUTounded by a

delicate fringe-hke appendage, called the peristome, (12 b, 21 b,) (Gr.

peri around, and stoma a mouth.) This fringe consists of minute tooth-

like processes, which are always some multiple of 4 in number, from 4

to 64, and the number is always constant in the species. This fringe

maybeeither single, (12 ?*,) or double, that is there may be an outer, (20 «,)

and an inner row, (20 b,) of these tooth-like processes. The teeth of flie

peristome vary in form and structure ; in some cases, as in certain of the

Weissias, they are very rudimentary ; in others, as in Funaria, they are

elaborately developed, and beautifully marked with transverse and
longitudinal striae or markings. The teeth are often simj)le, (12 b,) but

may be cloven, as in Dicranella heteromalla, sometimes straight, as in

Didymodoii rubellus, or much twisted, as in Tortula muralis, &c. In the

Polji;richums the mouth of the capsule is closed by a beautifully

reticulated diaphragm, to which the teeth of the peristome are

attached, (21 c.) This is pecuHar to the family of PolytrichacefB, so far

as British mosses are concerned.

The study of the development of mosses is one of very gi-eat interest,

and worthy of the attention of all biological students. Space is too

limited to allow the matter to be dealt with here in anything like fulness,

and I must, therefore, refer those students who desire fuller information

to that grand work of Hofmeister (Eay Society's publications) on the

Germination, Development, and Fructification of the Higher Cr3T^)to-

gamia, pp. 129-181, where a most elaborate and exhaustive account will

be found.

ON THE KELATION OF THE CEUST TO THE
INTEEIOR OF THE EAETH.-

BY FKANCIS D. LONGE, F.G.S.

The interior of the earth is bej'ond the reach of dii'ect observation,

but Nature brings within our hmited scope much evidence upon

which a general theory may be founded as to the relation between it and

the crust. That tho earth was once in a fluid state from heat is an

essential part of the theoiy of cosmogony established by Laplace, Newton,

HerschcU, and others.

* Abstract of a Paper read April 18, 1878, before the Cheltenham Natiual Scienco
Booioty.
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This doctrine lias for a long time been accepted by geologists as a

fundamental principle of their science. Their researches not only

corroborate this theory, but supply evidence which, coupled with the

results of observation as to movements now going on in the earth's crust,

shows that the process of cooling and consolidation is still in operation.

The phenomena of volcanoes would appear to afford direct evidence

of the interior of the earth being still in a state of intense heat. In a

paper submitted to the Eoyal Society in 1874, Mr. Robt. Mallet

attributed the heat by which volcanic eruptions are pi-oduced to the

effect of friction resulting from the crushing of solid rocks in the cooled

surface. This view had not met with much acceptance ; but, as Mr.

Mallet accounted for the crushing of the crust by the contraction of the

interior in the process of cooling, his theory was not inconsistent with

the general theory of a cooling earth.

The undulatory movement of the earth's crust, shown by the

elevation and depression of the surface, is conclusive evidence that the

interior of the earth is not solid. There is abundant evidence of

such movements in former geological periods, and at the present

time. In the Malvern area a gi-eat part of the older rocks have

sunk, and new red deposits have taken their ^place. At Svvdndon,

in Wiltshire, the quarries disclose the remains of an old land

surface, which first sunk and became covered with deposits of

the cretaceous sea, and was then re-elevated for the enjoyment of

terrestrial beings. The Suffolk coast shows similar movements in recent

geological times. Sir 0. Lyell, Professor Ramsay, and other authorities

testify to similar movements in recent times in Africa, South America,

Northern Asia, British Columbia, and the Pacific, and particularly to

the elevation of Sweden and the Baltic, now progressing at the rate of

2J feet in a century.

At a recent meeting of the Geological Society, Captain Fielden, the

Natui'alist to the recent English North Polar Expedition, stated that at

the present time the coasts of Greenland and Grinnell Land are steadily

rising from the sea. These movements prove conclusively that the

earth is not yet sohd. They would be explained, if the earth con-

sisted of a mass of mixed substances, such as we are acquainted with

as forming its crust, still for the most part in that viscid or

yielding condition, which we know that they assume when passing from
the molten to the solid state in cooling, such for instance as lava,

glass, iron, basalt, &c.

Can the earth's pristine heat be still retained in it ? Assuming
that it was once heated, its heat could only escape tlu-oiagh the

crust. If the crust consisted of absolutely non-conductive materials

it would never lose its heat. The crust is not of such a character, but

the materials which form its bulk are slow conductors. The escape of

heat would become slower as the crust thickened.

Observations of underground temperature show that the heat

increases at the rate of one degree Fah. for every 60 feet. This gives a
temperature of 2,500 F. at about thirty miles from the surface. At such

a temperature lava would be as liquid as water. Pressure may condense
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heated matter but cannot convert matter which is in a fluid or viscous

state from heat, into a sohd. It would retain the moving property of a
fluid so long as it retained its heat.

If the behaviour of the internal mass of the earth during the process
of coohng was similar to that of lava or basalt,

(1.)—-The solidification would commence at the surface.

(2.)—The matter in passing from the liquid or viscous to the sohd
state would attach itself to the parts already solid, i.e., to the

under suii'ace of the aheady sohd crust.

(3.)—The matter in becoming solid from loss of heat would for the

most part contract.

(4.)—The process of coohng and sohdification would not take place

regularly, owing to the difference in temperature at which different

substances become solid, and the difference in the conductivity

of different parts of the crust overlying the heated matter.

(5.)—The solidified portion or the crust would press on the hquid
or viscid interior until it became self-supporting.

(6.)—Gravity would require the several parts of the crust to be in

equihbiium. The disturbance of the equilibrium of the crust

by irregularity in its growth would be restored by the action of

gravity upon it.

The elevation of continents and mountain chains, and the formation

of deep oceanic areas and other synclinal depressions, are produced by
the long continued action, in a particular direction, of lateral or

horizontal pressure or compression resulting from the sinking of

the crust on the contracting internal mass on which it rests.

The eiiect of lateral pressuie is shown both by the minute
plication of laminated strata, as in the cuttings through Lias clay

of the new railway between Cheltenham and Banbury, or in

the folding of a large expanse of surface as shown by Professor Dana
to have been the way in which the Alleghany Mountains wore formed.

The parallelism of mountain ranges, and of the outcrop or strike of

strata in the same area, which results from the action of lateral pressure

upon tbe crust in the same direction, is well illustrated in England.

The change in the movement by which any area which has been

previously elevated undergoes depression, or vice versa, imphes a change in

the conditions by which the action of lateral pressure is directed. Such
changes are caused by irregularity in the gi-owth of the crust and the

consequent disturbance of its equilibrium. Such changes could not be

produced by the mere settlement of dead materials into a more compact

state. Such a process of consolidation would commence at the centre

and progress upwards, and when the interior had once become compact,

no undulation of the surface would be possible. With such a condition

of the interior the surface of the earth could not be changed. It would

be levelled by denudation, and the ocean would spread over the whole.

Tcn'cstrial life would cease to exist for want of a footing. A self-

supportiug crust would be equivalent to a solid earth. The undulatory

movement of the crust was greater in early geological periods than now.

]the Cambrftin and Silurian strata comprise deposits of some six miles
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in thickness, which were evidently laid in shallow seas. Their great

thickness was attained by the rapid and long-continued subsidence of the

sea bottom, at a time when the cnist was thin, and the contraction of

the interior from the radiation of heat was progressing more rapidly than

afteru'ards.

Volcanic phenomena have also changed in respect of the amount of

igneous rock erupted, which is much less now than in early geological

periods. This change would be the natural result of a thickening of the

crust, and the consequently increased distance through which the molten
matter has to pass before it reaches the surface.

The question is being much discussed by geologists at the present

time, owing to the evidence which recent researches in the Arctic regions

have furnished of a temperate or sub-tropical vegetation ha\-ing

flourished there in recent geological periods, which can only be satis-

factoiHy explained by a change in the geographical position of the poles.

Such a change would i-esult from the displacement of the axis of figure

under the jirocess of cooling refen-ed to in this paper, and its readjust-

ment to the axis of rotation by the rotatory force.

METEOEOLOGY OF THE MIDLANDS.
THE WEATHER OF JUNE, 1878.

BY W. J. HAERISON, F.G.S.

The wet period which caused such an excess of rainfall in May
continued until the middle of June. About the 18th of the latter month,
however, (Waterloo day,) a welcome change set in. The continuous
rains ceased, and the temperature rose steadily until on the 26th and
27th it exceeded 90° at several stations. From one or two places returns
of 95° and upwai'ds have reached us, but these can scarcely be tme shade
temperatures. Unless the thermometers are placed in a clear and open
space, at a fair distance from walls, &c., and thoroughly screened by
double louvres both from the sun's direct and reflected rays, their
indications are not to be rehed upon. The solar radiation thennometer
(black bulb in vacuo) indicated 142° at Leicester, on the 23rd ; 141° on
the 21st and 26th ; and 150° at Spondon, on the 26th.

The effect of the heat and direct sunshine of the last ten or twelve
days of June upon the crops was great and immediate. ^Tieat and
barley changed from a sickly yellow to a deep green. The grass crops
are very promising, and in the orchards there is everj" prospect of an
abundant crop of apples, peaxs, and plums.

During this hot period thunderstorms were frequent and ^-iolent, and
produced hea\'y falls of rain in a short time. At Stroud lin. fell in an
hour, on the 17th ; More Rectoiy, l-05in. in 1 J hours, on the 8th ; Larden
Hall, -55 in 1 hour, on 8th ; -42 in 30 minutes, on 23rd ; Stokesay, -77

in 45 minutes, on 8th ; Burton, -24 in 15 minutes, on 26th

;

Weston-under-Lyziard, '77 in 45 minutes on 29th ,.':Tamworth, 1"61

in 3 hours, on 29th; Henley-in-Arden, 1-27 in 20 minutes, on 26th;
Stuffynwood Hall, -24 in 30 minutes, on 26th ; Sedgebrook, 1-23 in 3
hours, on 26th ; Northampton, 1-25 in 50 minutes, on 26th ; Bishop's
Castle, -84 in 45 minutes, on 8th ; Cheltenham, -39 in 20 minutes, on
23rd. The importance to engineers and others of a knowledge of these
heavy falls of short duration is obvious, as the sewers, watercourses, ifcc,

are often totally inadequate to cope with such emergencies.

Natm-al History notes are few this month, but from Burton Mr,
Tripp reports Ume in flower on 6th, and wild rose on 10th. •
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OBSERVER.

TKMPERATURE.

In. Date.
''^

Greatest lit.GrenfstcoM.

Dcg Date. Deg Date

GLOUCESTERSHIRE.
Cainsci'oss, Stroud
Clieltcnliam
Stroud

SHROPSHIRE.
Haughton Hall, Sliifnal

Wliitcliiu'ch
Woolstaston
Leaton Vicarage, Shrewsbury
Moi'o Kci'tfirv. Bishop's Castle
T.iiiJ, II iliii! MuohWenlock.

AiiaLil: ;, iUciury
Stokuoa'y

HEBEFORDSHIKE.
Whitfield
Stoke Bliss

WORCESTERSHIRE.
Orleton, Tenbiu'y
West Malvern
Pedmnre
Stourbridge
St. John's, Worcester .

.

STAFrORDSHIRE.
Thorganby Villa,Wolverhmtn
Earlaston
Aniblecote
Dudley
Sedi;le'y

Kinver
Wals;iU
Grammar School, Burton
PatshuH Gardens
Weston-under-Lyziard R'tory
Wrottesley
Tamworth
Tean Vicarage, near Cheadle
The Heath House. Cheadle,
Alstonfleld Vicarage

WARWICKSHIRE.
Coundon, Coventry ,

Coventry
Bickenliill Vicarage
St. Mary's College, Oscott. .

.

Henley'in-.4rden
Rugby School

,

DERUYSHIEE.
Buxton
Stonev Middleton
Trent College
Fernalope, Belper
Matlock Bath
Ijinacre Reservoir, Ches'field
M'illrsley Garde?i9, Cromford..
Stuffynwood Hall
Spoiulon

Yorkshire.
Tickliill, Rotherham

NOTTINOHA^MSHIRE.
Hodsook Priory. Worksop
Grove House, Mansllcld .

Tuxford
LEICESTEKSHIRE.

Loughborough
Anbby Magna
Market Harborongh
Kibworth
Town Museum, Leicester

.

Belmont Villas, Leicester.
Svston
Waltham-le-Wold
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^
Flowers: their Origin, Shapes, Perfumes, and Colours. By J. E. Taylor,

Ph.D., F.L.S., F.G.S., &c., illustrated by thirty-two coloured figures,

by Sowerby, and 161 woodcuts. London : Hardwicke and Bogue.

Price 7s. 6d.

The very interesting book, the title of which is given above, is written

by the well-known Editor of " Hardwioke's Science G-ossip." It is

intended chiefly for such as have the desire but lack time and opportunity

to make themselves acquainted with the varied and suggestive results of

modern botanical investigation, otherwise than second hand. Dr. Taylor

has summarised the more important of these results, and done so in a

manner which will please most botanists and impart valuable and novel

ideas to many whose knowledge of the recent labours of Dr. Charles

Darwin and others is but limited. The first chapter is devoted to a

consideration of what the author calls the old and new philosophy of

flowers. The former had for one of the principal articles of its behef

that flowers and plants in general were created solely for the delight

or use of man. The teachings of the latter put this consideration in

a subordinate place, and indicate that all the qualities possessed by

plants of every description, flowering and flowerless, but especially the

former, are just those which are of essential importance to the plants

themselves. " Thus," to quote our author

—

" Most flowers reqnh-e crossius;, and the floral machinery of even our

common British wild flowers is of the most uulooked for ami complex description,

usually designed to prevent self-fertilisatiou and encourage or ensure crossing.

Among some of the chief of these devices may be mentioned the following :

—

Absolute barrenness when the pistil is fertilised by the pollen of the adjacent

stamens
;

pistils ripening before the stamens, or stamens before the pistil

;

dimorphism and trimorphism, or flowers possessing pistils and stamens of two
and three lengths, all intended for the special purpose of crossing; the

existence of monoscious and dioecious flowers, or those in which we have
staminate and pistillate flowers on the same plant, but with the pistils and
stamens separated from one another, and those in which one plant bears

staminate flowers only and the other pistillate flowers. Most of these con-

trivances are not of a nature to invite attention ; and some of them have
escaped the notice of botanists for years, or had been remarked without being

understood. We can, therefore, readily understand why they should be passed

over by those who are totally ignorant of botanical structures. And yet it

is these very organs and their arrangement on which the perpetuity of the

species depends The colours and perfumes, and in many instances

even the shapes of flowers, have reference only to the visits of insects.

And in proportion to the brilliancy or size of the corolla, or the sweetness of

the perfume, is the necessity of the plants possessing them to be crossed. On
the other hand, inconspicuous flowers are either self-fertilised or only

occasionally require to be crossed ; whilst the largest number of flowers, such as

the grasses, sedges, rushes, &c., have no corolla at all, and do not require insect

aid to carry the pollen from plant to plant, so as to beneficially cross them.

Modern botanists find it comparatively easy to group all plants into two great

divisions—those crossed or fertilised by insects and those by the wind. The
terms entomophilous and anemopihiJous are applied respectively to these two
classes To such an extreme is the division between wind and insect-

fertilised flowers carried out, that the microscopist can, without much difiiculty,

assign even pollen-grains to one or the other of these groups. Thus, the pollen

usually produced by entomophilous plants have their surfaces roughened over

with minute points or other means of readily attaching them to the hairy

B B
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bodiefs of insects. On the other hand, the pollen-graius of aneniophilous
plants are exceedinfjiy li^'ht, usually rouml or lenticular, ami expose as much
sui'face as possible to the force of the wind which blows them about.

Darwin has shown that in some instances the relationship between certain

insects and certain plants has been so narrowed that if the insects were
absent from any locality the plants necessarily would be absent also. . . .

Such a special connection between one group of the animal and one of the
vegetable world we affirm neeil not interfere with man's enjoyment of the
presence of either. It may operate as a check to his self-conceit to feel that

flowers have not been primarily intended for himsslf ; but, if his be a well-

regulated mind, the marvellous inter-relationship between insects and flowers
which science has thus brought to light will throw an additional halo of

poetic interest over these unconscious agents, which, acting through blind

instincts, have made the world more beautiful for those who can admire it."

(Pp. 13-21.)

The chapters which follow relate to " The Geological Antiquity of

Flowers and Insects," " The Geographical Distribution of Flowers,"
" The Structure of Flowering Plants," " Eelations between Flowers
and their Physical Surroundings," " Relations between Flowers and
the Wind," "The Colours of Flowers," "The External Shapes of

Flowers," " The Internal Shapes of Flowers," " The Perfumes of

Flowers," "Social Flowers," "Birds and Flowei's," and "The Natural

Defences of Flowering Plants." Exception will, we think, be taken

to some of Dr. Taylor's statements, and it would, perhaps, have been
prudent had he been a little less positive in places. The tone of the

book will make it acceptable to many who would probably be deterred

from considering the subjects dealt with if presented as they undoubtedly

would be by many modei-n botanists. The wide r-ange over which Dr.

Taylor travels will be gathered from the titles of the chapters quoted

above. In each he has managed to compress much interesting, and,

for those for whom the book is primarily intended, a good deal of novel

information. As a popular and well formulated statement of the results

won by the laborious researches of some of our foremost biologists, this

volume has an undoubted value which ought to ensure for it a large

circulation. There are many woodcuts and some coloured illustrations,

not a few of which will be found most useful in elucidating the text.

Practical Taxidermy : A Manual of Instructioii to the Amateur in CoUccting,

Preserving, and Setting-up Natural History Specimens of all kinds. By
Montagu Bhowne. London: " Bazaar" Office, 32, Wellington Street,

Strand. Price 3s. 6d.

In this practical manual by Mr. Montagu Browne, Naturalist, Birming-

ham, the amateur taxidermist will find clear, concise, detailed instruction

in " the art of prcpai-ing and preserving the skins of animals for

cabinets, so as to represent their natural appearances."

The first chapter is of an exceedingly interesting character, giving in a
complete form the history of the rise and progress of the " Skin Art," as

Mr. Browne rather loosely translates it, and to coiTect which we have

above given Dr. Ogilvie's definition of Taxidermy in full.

In the second chapter, which treats of trapping and decoying birds

and animals, we should prefer that the author should substitute the word
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" beasts" for "animals" in the title, as he is hable to be told that he is not

a behever in the animaHsm of birds ; also, it would be better to alter the

title to " decoying and trapping," as it is essential that the animal should

be enticed to the trap, or decoyed into it before it may be trapped. The
opening observations in this chapter do, indeed, constitute a golden rule, and

ought to beengravedou every i-ifie andfowhng piece in use. Then, perhaps,

the hideous scenes at Hurlingham, and other pigeon-murdering places,

.would cease, and sports having a healthier moral tone take theu- place. Mr.

Browne has rendered good ser\dce in this chapter ; it is a pleasure to read

the details of making and setting each form of snare or trap, for the

descriptions are lucid, easily grasped, and well illustrated, points which

place this chapter above the average of such technical works ; indeed, the

value of such descriptions as those of traps, &c., and the methods

employed in skinning and stuffing, are such as must be heartily

appreciated by any industrious amateur or even professional taxidermist.

The question of the number of tools employed must rest, of course,

with the amateur himself, and may depend upon the means at his

command, but although so few are here recommended, the reader must
remember that the educated fingers of an inteUigent taxidermist, who
knows well the habits and hving appearances of the creatures he works

upon when dead, supply the place of a boxful uf bird-stuffing implements,

however beautiful or costly.

The most important part of the book Ues in the chapter on

preservative media, which contains some very useful formulas, com-

prising all the more important soaps, pastes, powders, solutions,

and washes. Some of these are formulae an-anged and tested by
the experience of the author, and which have enabled him to get up a

large amount of first-class work, some of which those who saw the fine

collection of preserved specimens at the recent Conversazione of the

Midland Naturahsts' Union in the Town Hall, Birmingham, will remem-
ber and appreciate. In this chapter, Mr. Browne starts an argument

which he terms " Conamon Sense versus Arsenic," which, let us hope, will

prove of real value to the members of his craft, by breaking down the

old, foohsh, and dangerous practice of using arsenic in any form. There

cannot be a doubt in the mind of any experienced person that the

destroyers of animal skins, more especially Tinea, cannot face the power-

ful influence of hght, and that a well-made cabinet, with plenty of hght

in its interior, will preseiwe properly cured and well-mounted specimens

for a very long time, and this with or without arsenic. We call Mr.

Browne's attention to the use of the word " meat" on page 57 and other

parts of the book, and suggest that it is not so proper or useful as " flesh."

We quite concur in the idea that if a bird's head is to regain its proper

appearances after being skinned so far as the ej^es or root of the beak, the

calvarium, or upper part of the skull, at least, should be retained

undamaged. With regard to modelling the faces of animals, we
should like to know whether the author has ever tried to fill up the

hollows caused by the removal of the muscular and cellular tissues, with

ordinary or even pipe clay, which is capable of such very nice finger and

thumb manipulation after the skull has been replaced, as we find on
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page 79 that he advocates the use of peat and plaster of Paris, which latter

is sure to absorb whatever moisture may remain in the skull, skin, or case,

and ultimately crumble to pieces, so spoiling the specimens in which it

has been employed. A better method, where the skin is of a very greasy

nature, as in dogs, &o., is to mix plaster of Paris with sufficient boiled

linseed oil to form a thick putty, which resists all damp, is capable of

much finger manipulation, and dries as hard as a stone, besides being non-

poisonous and possessing the requisite lightness which, in the ordinary

lead putty are still desiderata.

With regard to plaster casts of fi-uit, &c., (pages 107 and

108,) a much neater and readier method of making the mould is

to mix a sufficient quantity of bees' wax with rozin in a pipkin

over a slow fire. It must be used whilst just lukewarm, by either

dipping the fruit, say an apple, until it is sufficiently coated, or by painting

the surface of the apple until sufficient adheres to form a good, strong

coating. When cold, (dipping in cold water will readily make it so,)

the whole can be cut through with a sharp knife, the halves of the fruit

come out easily, and a perfect mould in two halves is thus obtained.

Fasten the halves of the mould together with string, and smear a little

of the warm material over the joint to hold it together, and cast your

model in the usual way with liquid plaster of Paris. When set, place in

a little warm water, when the mould easily strips off, leaving a model of

the most perfect kind, and at a small expense, for the mould can be melted

up and used over and over again.

The remainder of the book contains many ingenious suggestions,

which the practical taxidermist, as weU as the enterprising

amateur, would do weU to carry out. Altogether, we must
congratulate ourselves and Mr. Browne on the effect his book is likely

to have upon taxidermy in general. The rubbish which for many
years we have endured at the hands of self-styled taxidermists will, we
hope, vanish before a more enhghtened and careful manipulation of those

beautiful creatures whose lives are so often sacrificed to the vanity of the

collector, the sportsman's bag, and the follies of fashion. We sincerely

hope that Mr. Browne's efforts to bring first-class specimens of his art

into the houses of town dwellers will have a beneficial and humanising
influence, and that his book, wliich in this particular branch of literature

has no rival, wiU be well and widelyrcad.

—

Wright Wilson, F.L.S., &c.

Report of the Rughij School Natural History Society for 1S77. Rugby

:

W. BlLLINGTON. 1878.

This is a realty interesting, well-written, well-printed, and capitally

illustrated volume. It is, we think, the twelfth report of the Society,

(this should be stated on the cover,) and is not behind any of its prede-

cessors in the additions which it makes to the Natural History of the

neighbourhood of Rugby, or in the evidence which it affords of the

thorough and interesting manner in which Natural Science is taught in

the great School with which the Society is connected. Of fifteen

papers read during the year, nine are by px-eseut members of the School.
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Of these we note one on " Continuous Edges," by H. Weisse, which is

highly ingenious and interesting. Others on " Snakes, " by R. C.

Cordiner; "Local Names," by H. F. Wilson; and "Autumn Moths,"

by J. Lea, show good powers of observation. The Rev. T. N. Hutchinson

contributes an article on " Corroded Limestone in Yorkshire," illustrated

by two beautiful plates drawn on stone by himself. The same contrib-

utor has also given a graphical representation of the Meteorology of the

year as a frontispiece, but to this the Hthographer has altogether failed

to do justice, ^n interesting note on " Beavers in Bute " is illustrated

by a humorous papyrograph drawing of " a beaver family engaged in the

production of one of their well-known beaver hats," in which we recognise

the skilful hand which enriched the 1875 report with some capital

drawings of owls. The reports of the section include exhaustive lists of

Rugby fossUs, and of insects, birds, and new plants noted during the

year. The report concludes with an account of the new Temple
Observatory, where Messrs. J. M. Wilson and G. M. Seabroke, assisted

by Mr. Percy Smith, will, we hope, long continue the excellent work
which they did under the old and cramped conditions. The Observatory,

as is well known, contains the Rev. Mr. Dawes' ("eagle-eyed Dawes")
magnificent SJin. refractor, Alvan Clarke's masterpiece, which was
purchased (a great bargain) byjMr. Wilson, for 400 guineas, and presented

by him to the school. Altogether the report shows a most satisfactory

state of things, and goes far to explain the numerous distinctions won at

the Universities in Natural Science by Rugby boys of late years. If

Martin (see " Tom Brown ") ever revisits his old school, his deUght and
satisfaction must, we should fancy, be unbounded.—W. J. Haeeisox.

The BirmingJiam Saturday Half Holiday Guide, with a Map. Third
Edition for 1878. Birmingham : W. Walker. Price Sixpence.

Wk wish there was as useful a guide book to the pleasant and interesting

places within easy reach of every large town as the one named above is

to the districts to which it relates. The plan of the book is admirable.

From Birmingham, as a starting point, the places within easy walking

distance surrounding the town are first disposed of ; next, more distant

places are described, most, however, being such as may be easily reached

by a railway ride. Then follow a series of most excellent and suggestive

papers on the Natural History of the locahty, mainly contributed by
members of the Birmingham Natural History and Microscopical Society.

These articles relate to Botany, Conchology, Entomology, Geology, and
Ornithology, while one, which is particularly good, points out the objects

easily found which can only be examined by means of the microscope.

Boating, Bathing, Bicychng, Cricket, and Fishing, as suitable spoi-ts for

half holidays, are next dealt with, and complete one of the cheapest,

most useful, handy, and interesting books ever written for the encourage-

ment of healthy out-door occupations. The inception and completion of

this volume are due to Mr. Joseph Sturge, who has spared no pains to

make it a thoroughly trustworthy guide to the hohday seeker. There

is a good map (reduced from the ordnance map) of the country for

more than twenty-five miles around Birmingham.
c c
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C0rrfspnbrnte»

Combined Wokk.—In reply to F. L. I hope to state, in our September
number, my scheme for a combined examination of the Glacial Deposits
of the Midland Counties, by the members of the Scientific Societies

comprised in the Midland Union. In the meantime I shall be glad to

receive suggestions from all who are interested in the subject.—W. J.

Haeeison.

The Magnophone, so called (page 187.)—It is to be hoped that this

name will not be adopted, as it will add one more to the already
sufficiently long list of incorrectly formed words. Magnoi)hone is a
hybrid, the first element being derived from the Latin, and the latter

from the Greek language. If it is required to invent a word which shall

mean " an instrument for increasing sound," it will be easy enough to do
so. The word Megaphone has also been used ; this is incorrect too

;

Megalophone is not liable to the same objection, and may be used if it

can be accepted as expressing the requii-ed idea.—W. B. G.

Spurious Antiquities.—We have just had forwarded for inspection

and to report thereon a number of leaden figures, vases, &c., some of

which bear the date 1001, and others 1010. They are evidently of the
same description as those which were " sown" during the construction of

the Thames Embankment, some ten or fifteen j^ears ago. A medal of

Claudius C'cesar cast in brass, which accompanies them, is of rather better
execution, but still is plainly enough a modern antique.—Leicester.

Pre-Glacial Man.—Walking through the Jermyn Street Geological
Museum a few days ago I noted a remarkable addition to the case of stone
implements. This is a paleolithic implement of yellowish flint, about
three inches in length and of a type between ovate and pointed. It is

still embedded in a reddish brick-earth. The accompanying label

describes it as a " Palaeolithic implement embedded in matrix of loam
below the chalky boulder clay at Botany Bay Brickyard, Weeting, near
Brandon." It was found by Mr. S. J. B. Skertchley, of the Geological
Survey. As the chalky boulder clay of the eastern counties marks the
height of the Glacial Period, it is e\'ideut that the finding of an implement
undoubtedly wi-ought by human hands, beneath that boulder clay, is a
satisfactory indication of the existence of man prior to or during the
Glacial Period. We trust Mr. Skertchley will at no distant date make
public the full details of his most interesting and important discovery.

—

W. J. H.

Cuckoo.—I do not know whether it has ever been noticed by your
readers that the cuckoo is extremely active i)revious to rain. I have
frequently noticed this during the spring, and could alwaj's reckon upon
rain within two hours of his singing.—E. Griffitus, Bishop's Castle.

Cuckoo.—In answer to your con-espondent, N., I beg to say I have
many times heard the cuckoo give the note mentioned, but have always
concluded that it did so when alarmed. The first two notes are sounded
somewhat slowly and the next four vcrij much more quickly.

—

Observer,
Stroud.

CocKOO.—The additional " Cucks " in the song of the cuckoo,

mentioned by " N. " in the last number of the " Midland Naturahst," are

by no means uncommon, and may bo heard most frequently when the
bird is chasing another, or being itself chased ; or sometimes—but more
rarely—it appears to be uttered from very wantonness, a perfect volley of

'Cuck-Cuck" being shouted out before the final " o-o."

—

Montaou
Browne.
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Cuckoo.—In answer to your correspondent " N.'s" enquiry, {p. 198,)
I beg to say it is quite common for the cuckoo to repeat the first part of
its note, or cry six or seven times in rapid succession just before its
departure from our island ; in fact, the cry " N." refei's to is a sure
indication of the bird being about to leave us. I cannot give a reason
for it. It may, perhaps, be interesting to some to know that I have
obtained a cuckoo's egg in the south of England as early as March 3rd,
though the bird is seldom heard to utter " cuckoo" tUl about the 14th or
15th of April ; and for some days after that the sound is exceedingly
hoarse and indistinct.—J. E. Thompson, Tamworth.

Redpoll.—In answer to Mr. Eothera, although it must be
conceded that properly speaking the lesser redpoll, comnaon redpole,
lesser redpole linnet, pea hnnet, which are some of the common
names for Linaria i-ufescens, (Viell.,) is the bird we intend when speaking
of the "redpoll," yet arguing from analogous cases the Act would, I
think, be found to embrace all bix-ds coming under the general term
"redpoll," i.e., the "common," "gray" or "brown" hnnet, Linaria
cannahina, (L.,) which is really a " greater" redpoll, the L. rufescens
instanced above, and also the mealy redpoU, L. canescens, (Grid.)

—

Montagu Bkowne.

Okxithological Notes.—The time is coming when the song of the
birds mostly ceases. We have still, however, some of the best of them,
the blackcap and garden warbler. The blackbirds and thrushes are only
too numerous, and, as usual, claim a large share of the fruit, which
must be placed on the other side of their account against the quantities
of worms and snails of which their regular meals are made. I have
noticed that the song of the thrush is in many cases quite different in
the summer months from what it is in early spring. Some of the
birds seem to amuse themselves with a repetition of the syllables
" Weetah, Weetah," several times, followed by a somewhat monotonous
chii-rup, which is often repeated, and becomes rather tiresome to listen

to. I suppose these must be the young birds of the present season,

whose musical powers are not fully developed. Their song is much less

agi-eeable than that of the older and more experienced j)erformers. We
have a good many of the gold-crested wrens about us this year. They
are the smallest of all the British bu'ds, and are very active and pretty.

The nest is generally woven into the leaves at the extremity of a pine or

cedar branch. We have also a great number of magpies all round us.

They are great thieves, and theu* depredations amongst our little

chickens and ducklings have made them veiy unpopular with us. I
expect the comparatively innocent hawks and owls (which are much
more easily shot) often get credit for the crimes which are really due to

the magpie. When the young bix'ds are fledged their appetite is

ravenous, and the parents find the young duckhngs hatched under a hen,
and with no mother to guard them, an easy prey. They have carried off

about half a dozen of these httle ones, besides chickens. I do not object

to their taking a fair share of the thrush's eggs, a deUcacy they are fond
of in early spring, and we can spare them some young blackbirds and
thrushes, the remains of which bear fi-equent witness against them,
but when they are seen to fly away with the little ducks there is a
reasonable outcry against them.

—

John Gulson, Coventry. July 3rd.

Side-blown Eggs.—Wfll any of your correspondents describe the

method of blowing eggs with one SKle-holeonly?—E. A. Geeen, Normanton
Eectory. [The following extract from " Practical Taxidermy, " by Mr.
Montagu Browne, Naturahst, Birmingham, pubhshed at the Bazaar Office,

London, wiU give the information our coirespondent requires :—" Eggs,

when procured, must have their contents removed. To do this they
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must first be drilled with little steel instruments called egg dxills, which
are made of various degi'ees of fineness, according to the size of the egg
to be operated upon. Drills are to be procured from the varioi;s dealers,

but can be made from steel wire softened in the fire and filed to a sharp
three-cornered point—aftei^wards tempered to hardness—for the smaller
eggs, or filed up for the larger eggs to the pattern of a ' counter-siuk,'

used for wood—indeed, the smallest-sized ' counter-sink ' made, to be
procured at any ironmonger's, will do very well for eggs the size of a
hen's. To use these di'ills, rotate the point by 'twiddhug' the drill

between the finger and thumb, making only one hole, and that in the
centre of the egg. When a nicely rounded hole is cut, the egg must be
emptied by means of an ' egg-blower,' or blow-pipe ; the point beiug
introduced into the hole, the contents are blown out or sucked up into the
bulb, which, when full, is emptied out at the other end. It sometimes
happens that the egg is ' hard set.' The embryo must, in that case, be
cut out with small ciirved scissors specially made. In all cases eggs
should be thoroughly rinsed oixt with a solution of six grains of corrosive

siiblimate to an ounce of rectified spirits of wine. This may be sucked
up into the bulb of the ' egg-blower,' and thence ejected into the egg,

which is to be rotated, and what solution is left may then be sucked back
and thrown away, or returned to the bottle. Great care miist be taken,

however, that the mixture does not pass the bulb and be drawn up into

the mouth, as it is, of course, a deadly poison ; the egg being placed (hole

do^vnwards) on blotting-paper, is to be left until dry."]

The Pkoposed Increase of the Subscription to the Midland Union
OF NATUR.Ui History Societies.—I do not intend to discuss at present

the question of this increase, but I desire to place on record an explanation
personal to myself. As the Secretary of a Sub-committee appointed by
the Birmingham Natural History Society, I conducted the negotiations

which established the Union ; and throughout these negotiations the
principles laid down were those upon which the West Hiding Union had
been formed. The most important of these was one upon which I gave
personal assurance to many of the Societies now in the Union that their

pecuniary responsibility would be limited to one penny per member. Of
the proposal made at the very first meeting of the Union to increase

the levy to a shilling I knew nothing until, to my astonishment, it was
made by the Pi-esident of that Society on behalf of which I had acted.

I therefore trust that any Societies of the Union who may sec in this

the appearance of a breach of faith on my part will understand that I

am in no way responsible for it. I have expressed my sense of the false

position in which I have been placed by resigning my seats on the
Council of the Union, and on the Committee of the Birmingham Natural
History Society.

—

Lawson Tait.

[The proposition to raise the suV)scription was fully cliscusscil and arlopted
as a recommendation to the General Meeting at the Meetiup; of the Council
which i)receded the General Meeting, (as appears in the reiiort.) as it had been
found by the experience of the short time during which the Union had existed
that the subscription fixed at the first meeting of the Council, on the assurance of
Mr. Tait that it had been found to be sutfieicnt by the West Kiding Union, was
utterly inadequate to carry on even the formal business of the Union, without
taking into consideration the necessary expeuses connected with the more important
objects for which the Union was formed. Kimultaneously witli the above recom-
mendation of the Council of the Midland Union, a circular was addressed by tno West
Biding Union to its members, (a copy of which was printed last month, at page 180,)

Stating it to be " perfectly obvious that the coutriliutions ixiid by the afhliated
Societies of one penny jier member per annum are quite inadequate" for the objects
of the Union. The proposal which Mr. Tait mentions was referred by the General
Meeting to the different Societies to ascertain their opinions upon it, and surely the
right of the Union to govern itself, and to make such alterations in its rules as may
from time to time be found necessary, cannot be doubted. The subject is

,

now under the consideration of the Societies, and will, as a matter of course, be
decided according to the opmions of the majority.

Edward W. Badgeb, W. J. Harrison, Hon, Sees, to thu Council.]
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De. Peescott Joule lias been granted a CiYil List Pension of £200
per anniun.

ToEKSHiEE College, Leeds.—The late Mr. Henry Brcmi, J.P.,

formerly of Bradford, has bequeathed to the College £5,000, for founding
and maintaining scholarships.

A Natural Histoey Museum is to be erected at Bolton. The founda-
tion stone was laid eaiiy in July.

Dlvtohaceous MATEELiL.

—

Hai'dii'icke's Science Gossip announces that
Mr. Clark, the Secretary of the San Francisco Microscopical Society, is

now enabled, by the kindness of the State Geological Survej% to offer

return exchanges of the Pacific Coast diatoraaceous deposits on receipt
of any valuable microscopical material.

Sciexce axd Aet Depaetmext.—Messrs. Chapman and Hall have just

pubhshed for the Department, in one volume, a selection of the Free
Evening Lectures, deUvered in connection with the Scientific Apparatus
Loan Collection, in 1876. Among these, as of local interest, we note Mr.
Han-ison's lectui-e " On the Study of Local Geologj', with Illustrations

from Leicestershire." There are also good papers by the Earl of Eosse,
Professors Eoscoe, TjTidall, Gladstone, Hull, Spottiswoode, <fcc.

Dipping Tube.—We desire to draw attention to a useful form of glass

dipping tube, which can be obtained of IMr. Bolton, 17, Ann Street,

Birmingham, for sixpence. It has a funnel top, on which some thin
indiaiiibber is tied. There is a small hole in the side of the tube, which
can be closed at '^vill by one finger, when a slight touch of the stretched
indiarubber cover of the funnel by another finger will, as may be desired,

di-aw up or force out a column of water. The microscopist will find that
under a dissecting microscope, with the help of this tube, he can readily

pick out very minute and hvely Infusoria, &c., for examination.

ExcuESiox TO THE Bas Boulonnais.—The Geologists' Association
has issued the programme of a week's visit (August 5—10) to the neigh-

bourhood of Calais and Boulogne, there to inspect the eastern termina-
tion of our Wealden area, together with the Oohtic, Carboniferous, and
Devonian rocks which crojD out from beneath the former beds. The
directors are M. E. Pellat, Dr. C. Barrels, and S. E. Pattison, Esq., and
it needs httle power of prevision to indicate a most pleasant and
instructive week for those members who cross the Channel. England is

evidently getting too small for our scientific societies !

A PiOiiAN Villa has recently been found dui-ing some excavations at
Abinger, Surrey, on the j)i'opei-ty of Mr. T. H. Farrer. The remains at

present disclosed consist of a portion of the atrium, or reception hall,

with a pavement of small red tessera, more or less worn in parts, and
now well seciu'ed fi'om the weather by a thick thatch of straw placed
carefully over it ; an ax^artment to the north-east of this, measimng lift,

by 6ft., and divided from the adjoining ones by well-built walls of stone

and brick, another room running eastward, of similar dimensions, and
another below this, on the south side, of a squax-e form measui-ing lift.

6in. by lift. Beyond, du-ectly eastward, as well as southward, are

indications of other chambers, but at present Mr. Fan-er has not
proceeded further in the excavations. Silver and bronze coins, red and
white tesserae, pottery, some pieces Samian, nails attached to portions of

roof tiles, &c., have already been met with.
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British Rainfall in 1877.—Mr. Symons' capital volume has been
published since our last issue. It contains rainfall returns from about
2,000 stations in the British Islands, and is, as usual, an excellent
example of the amazing perseverance and industry of the compiler. For
the British Isles generally the year 1877 shows an excess of about twenty-
seven per cent, above the average, the figures being as follows :

—

Depth in 1877. Averatre.
England 4fj 22 in oG 55 in.

Scotland 4688 in 87:32 in.

Ireland 4314 in 3437 in.

The Collectanea Antiqua.—Mr. C. Koach Smith has just issued to

his subscribers the first part of his seventh volume. It contains
admirably illustrated papers on Roman Potters' Kilns discovered near
Colchester ; Notes on some of the Antiquities of France ; Roman Leaden
Seals, and British Oppida and Roman Castra. In the last-named j)aper

the author points out how commonly the British or Celtic earthworks
are confounded with Roman camps, and illustrates this by I'eference to
the fortification at Lingfield Mark, in Surrey. The fine earthwork on
Borough Hill, in Leicestershire, we consider to be certainly of British
construction, and we trust to describe it, with some others in the same
county, in a future number of the " Midland NaturaUst."

Rh.etic Fossils.—The beautiful star-fish, Ophiolcpis Damesii, (Wright,)
first found in England by Mr. Harrison, near Leicester, turned up some
time afterwards at Garden Cliff, on the Severn. We now hear that the
same radiate has been found by the Rev. P. B. Brodie, near Stratford-
on-Avon, and by Mr. H. J. Elsee, near Rugby. Evidently it only
wanted looking for.

South African Fossils.—To lovers of science it may not be un-
interesting to know that a collection of fossil Saurians has just been
shipped for England by Mr. Thomas Bain, who, at the request of

Professor Owen, was allowed by the Government to undertake the work
of collecting. It consists of 308 crania of the Dicynodou, Oudenodon,
Lycosaurus, Galesaurus, and the Cynodracon, and some skulls apparently
quite new to science, fossh wood, vegetable impressions, and a sample of

Beaufort coal. Mr. Bain found the head of a Saurian in the matrix of
the coal, within two feet of the seam, a fact, he considers, worthy of record,

as it may give some clue to determine the age of our Cajpe coal period, about
which there is much diversity of opinion at present.

—

lite Cape Aryus.

Roman Inscriptions.—In the Leicester Town Museum there is an
interesting fragment of the beautiful red polished ware Imown as Samian,
which the Romano-British settlers imported from Gaul, and which they
jii-ized so highly. It is a slightly curved piece, perhaps originally part of

the rim of a bowl, and is about ii^iu. long by lAin. broad. It is pierced for

suspension round the neck, and on it is incised, in a bold, clear letter,

VERECVNDA LYDIA, LVCIVS GLADIATOR. Evidently it was a
present, a keepsake, from one Lucius, a gladiator, to Verecunda Lydia,
his sweetheart. It was found in Bath Lane, Leicester, during the progress
of the sewerage works in 1851, and is believed to be the only inscription

extant from the hand of one whose stated occupation it was to brave
the perils of the public arena.

|lcprts d Societies.

BIRMINGHAM AND MIDLAND INSTITUTE SCIENTIFIC SOCIETY.
—June lOtb. The members made an excursion to the Vale of Llan{,'ollen.

Among the places visite.l were Crow Castle, Valle Criicis Abbey, Llautisilio, and
the Berwyu Hills, from which they obtained u very tine view.
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BIRjVnNGHAM NATURAL HISTORY AND MICROSCOPICAL
SOCIETY.

—

General Meeting, July 211(1.—The following exhibits were made
by Mr. Hughes, on behalf of Mrs. Randall :

—

Ecfilnocijaimi-^ jmsillus, the Green
Pea Urchin, from Falmouth, and mounted specimens of Spatangus inirimreus,
showing the spines peculiar to that species ; by Mr. J. Bagnall, a Stag Beetle,
(Lucanus cervus ;) by Mr. H. E.Forrest, a fine living specimen of Sponrjilla

Jiuviatilis, from Sutton ; Argulus foliaceus, the fish flea, taken from the dead
body of a roach, at'Windley Pool, button; and a fine specimen of Carchesium,
found in au aquarium ; by Mr. Boltou, a young Newt, Triton punctatus,
showing the circulation in the gills and pulsations of the heart ; by Messrs.
Caldwell and Butterfield, a large number of plants ; by Mr. T. J. Slatter, a well-
preserved specimen of a species of fern, from a band of marly clay, in the
Waterstones and Lower Keuper Sandstones, near Redditch. The remaining meetings
during the month were devoted to the exhibition of specimens contributed by
various members. July 19th.—At 10 .30 p.m. a party of tweuty-eight of the
members left Birmingham, viu Midland Railway, for Arran, which they reached
before noon the following day, where they remained till Saturday, July '27tb.

A steam yacht having been secured for the week, much active work iu dredging
was done, with what result will be reported in a future number.

BURTON-ON-TRENT NATURAL HISTORY AND ARCH^OLOGICAL
SOCIETY.—On July 10th, under the leadership of Dr. Perks, the members made
an excursion to Wall (the Roman Etocetum) and neighbourhood. Reaching
Walsall by rail they proceeded next in carriages to Barr Beacon, an isolated
eminence, from which on a clear day a vast tract of country is visible. Sutton
Park and the neighbouring town of Sutton Coldfield were afterwards visited. In
the churchyard of the latter is the grave of Mary Asbford, who was supposed to
have been murdered by Absalom Thornton in 1817. The accused on arraignment
pleaded not guilty and offered the " Wager of Battle." There being no one to
accept the challenge on behalf of the murdered girl, Thornton escaped. He
emigrated to America, where he died iu 1870. It was this case that brought
about the rejjeal of the statute under which Thornton availed himself of the
" Wager of Battle." Sbenstone was next visited, where the party were met by
Col. Bagnall. In the churchyard is au ancient dial shaft, now surmounted by a
cross, on which the Rev. R. W. Essington, the present vicar, has caused the
following inscription to be placed :

—

If o'er the dial glides a shade, redeem
The time, for lo, it passes like a dream ;

But if 'tis all a blank, then mark the loss
Of hours unblest by shadows from the Cross.

From Sbenstone the party proceeded to Wall, which is believed to be the site of

the Etocetum of the Romans. Col. Bagnall stated that some years since be made a
series of excavations in the neighbourhood, and fouud a great quantity of bones
of horses, swine, deer, and other animals, a large quantity of bronze, &c.
Copper coins and fragments of glass bad also been dug up, as well as large

quautitif;s of charcoal and Samian ware. It is said that where Wall Church now
stands was originally the site of a temple of Minerva. Dr. Perks commented
uijon the fortifications of Wall, and, in referring to the Roman Vallum discovered
and described by the Rev. S. Shaw, contended that it was highly probable that

another Vallum had run in a south-easterly direction to the hill on which Sben-
stone Church now stands, and that the two would afford an imposing and
extended barrier to any attack from the north-east. The excursionists proceeded
to Lichfield, from whence they took train to Burton.—On July 20tb the members,
under the guidance of Mr. Thos. C. Martin, (bon. sec.,) went to Alrewas and
Wicbnor, where they were joined by members of the North Staffordshire Field

Club.

EVESHAM FIELD NATURALISTS' CLUB.—The second excursion of

the club took place on Saturday, June 29th, to Dovedale, near Blockley. There
was a small attendance, and only botanical specimens wei-e taken. They included

the following:

—

Listera nidus-avis, Paris quadri/olia, Spirtva filipendula, Vicia

sylvatica, Campanula (jlomerata, Diyitulis purpurea, and Aqnilegia vulgaris. A
meeting of the club was held on Tuesday, July 2nd. The Chairman (Mr. A. H.
Martin) exhibited eggs of the red-legged partridge found at North Littleton.
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NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY.—Natural Science Section. — June 29th. Aa excursiou was made to

Stantou-by-Dalo aud West Hallam. The party visited an interesting cliff of

calcareous iiuuter conglomerate near the Stantou Gate Station, and the Mill-

stone Grit and Buuter quarries were also seen. Near Dale the Kilburn coal
seam is worked from the outcrop. This seam is 1ft. in thickness, aud is the
lowest seam worked in the Midland Coal-field. At Dale the ruins of the nbbey
and the x'icturesque little church were seen, aud iit!:ir Stanley a quairy in the

Coal Measures sandstone. The Botanists of the party obtained a large number
of interesting plants. A field near Stanton Gate is remarkable for the uuuiber
of species it contains, eg., as many as five of the Vetches, including fetrasperma,

being found within a very short distance. Jasione and Genista finctoria are also

very abundant. The Orohanche, which is said to grow near Dale, was not found.

OSWESTRY AND WELSHPOOL NATURALISTS' FIELD CLUB
AND ARCHAEOLOGICAL SOCIETY.—Third Excursion. July 17.—The
meeting-place was Wrexham. After a visit to the fine old church, the party took
train to Cefn-y-bedd, whence their route lay up the beautiful Nantyfridd Valley,

a narrow wooded dell, along which runs the line of the Great Cambrian Fault.
Rocks of mountain limestone aud millstone grit protrude here aud there. At
the upper end of the valley is a very pretty waterfall. Ht>re the party left the
valley, and proceeded over the hill to Minera, celebrated for its lead mines and
lime works. Here a break met them, in which, after seeing the church, they
returned to Wrexham. The day was lovely, though very hot. Among the
plants found, we may mention Coriithdh vlnvieiilaid, llijjicricinn Androscvnmm
and moiifnnuin, Geranium prafensf nnd liiciilinn, aud a bciuUiful white variety
of G. Robertiauum, Campanula latij'olia, Cijstopte.ris j'no/ilis, and rohjstichuin

angulare.

PETERBOROUGH NATURAL HISTORY AND SCIENTIFIC SOCIETY.
—On June 2'2nd, July 6th, and '2()th, afternoon excursions were made in the neigh-

bourhood of Peterborough ; also evening excursions on June 25th and July 3rd.

On the 8th, 17th, 21th, and 29th inst. evening botanical excursions took place,

and were highly satisfactory.

WOOLHOPE NATURALISTS' FIELD CLUB.—On June 20th there

was a lai-ge gathering of members at Ross for Symond's Yat and the Doward.
After visiting the recently-erected church at Ross, the party proceeded to Symond's
Yat, on the top of which the formal business of the Club was transacted. Mr.
H. Southall pointed out and named the surrounding hills, &c. The members
then took boat about a mile down the Wye to the Dripping Well, which was
examined. Proceeding further down the river to the Old i^ish House, they
landed and visited King Arthur's and the other Caves. Little Doward Hill was
then ascended, through the woods, to the Iron Tower. After jiassing through the
Leys Park, the party proceeded in carriages from Crockford's Ash to Ross. After
dinner, Mr. Southall read a most interesting paper on the Doward Caves, the
botany of the district, &c., &c.

Hotkes to Corrcspiiiicnti

We sliall be glad to receive commnuications from the Members of

Natural Plistory Societies in any part of the kingdom.
All cominuuications should reach us not later than the 18th of the

current mouth, if desired for insertion in the next issue. We shall

always be willing to insert communications relating to Exchange of

Specimens.
For prices of advertisements address, the Midland Counties Herald

Office, Birniiugham.
All communications to be addressed, The Editors of the Mipland

Naturalist, Midland Counties Herald Office, Birmingham.
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ECONOMIC MYCOLOGY.*
BY J. GRIFFITH MORRIS, ESQ.,

PBEStDBNT OF THE WOOLHOPE NATURALISTS' FIELD CLUB.

In the work of education during early life little is done to draw out
and develop two of the principal faculties with which man is endowed

—

observation and manipulation. Habits of seeing quickly, observing

accurately, and discriminating minutely are not acquired without
learning to use the eyes. Nor are delicacy of touch with lightness,

accuracj', and steadiness of manipulation without a similar education of

the hands. Readiness and accuracy of investigation and observation ai-e

likely to be of more service to most men in everyday hfe than any amount
of scholarship, whether classical or mathematical. Examining Boards
are now doing much to enforce the study of science at schools, and the

coming generation, not content with exclusively classical teaching, will go

forth into the world better prepared to advance the material interests of

mankind.
This earth is beautiful indeed,
And in itself appeals

To eyes that have been taught to see

The beauties it reveals.

—

Montgomery.

From the study of any branch of Natural History two soui'ces of

advantage are to be expected—a beneficial result on the mental and
physical powers of the individual, and the practical utility of the know-
ledge gained. The student becomes a wiser and better man ; he becomes
elevated and refined, a love for the true and beautiful is created within

him, and his enjoyments are increased in proportion.

Mycology is a subject with which the name of the Woolhope Club

is especially connected ; it well illustrates the truth of these remaz-ks,

and inasmuch as Uttle progress can be made in its study without the aid

of the microscope, additional educational advantages arise, for that

instrument in itself demands the practice of patience, order, and
observation, and developes the senses of sight and touch.

Mycology presents a wide and fertile field of research. The progress

of recent science demonstrates more and more that the growth, repro-

duction, and life-history of minute funguses is of vast importance in the

economy of nature. To then- unseen causation are due most of those

changes which aifect organic life. Under their influence organic tissues

alter their form of vitality.

"WTiat is called decay is in truth only a process to other forms of life,

sometimes beneficial to man in the production of wholesome food, but

more often injurious by causing disease and pestilence.

It is ten years since the Club commenced the study of Agarics, and

that series of discussions and papers began which have since given so

much renown to it. The subject was scarcely introduced when in the

following year prizes for collections of funguses were for the first time

given at South Kensington, and Dr. Bull took the chief prize for

Herefordshire.

* Part of an Ail dress read before the Woolhope Naturalists' Field Club, at the
Annual Meeting, held at Hereford, on April idvOi, 1878.

D D
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In the autumn of 1868 the first Fungus Foray was made to Holme
Lacey, under the superintendence of our staunch friends, Messrs. Lees
and Worthiugtou Smith. These forays have gradually grown in interest,

increasing numbers join them, and an abundant supply of papers

notifying new facts and discoveries is annually read.

Many of the most distinguished mycologists have done us the honour

of attending them. The Club will be proud to mention the names of

Berkeley, Broome, Cooke, Currey, Plowright, Philhps, Renny, Vize,

Houghton, Percival, Cornu, De-Seynes, and several others who have
again and again been present at our forays.

The active interest of our members in the study of funguses was
at once excited by calling attention to the edible kinds. It was shown
that a large amount of vegetable matter containing nitrogen, hitherto

allowed to waste year after year, might be utilised as food. Experience

has shown, however, that an idea so philanthropic is not in England
practically feasible. Few species of Agaric are edible, more are tasteless

or disagreeable, and some that are poisonous are unfortunately too

common.

The compai'ative scarcity of uncultivated land in this country, and the

uncertain and, as it were, capricious growth of Agarics, put quite out of

the question any reliance on them as a source of food for the people, the

more especially as other food is happily so abundant. It still remains,

however, for the scientific epicure to distingiiish and profit by them, as

he assturedly may do, and gather from them a varied and delicious

relish.

The study of Mycology deserves all the ardour with which it has
been recently followed ; to it we owe the knowledge of those de?tructiTe

agents, the various kinds of moulds, smuts, rusts, &c., that are called

blight. The term blight is too indefinite. It is indiscriminately apphed
to funguses, to insects, and to diseases caused in the young and tender

parts of plants by sudden alterations in the temperature or the amount
of moisture in the atmosphere. Most living plants and animals are at

times more or less infested with funguses, which are nourished at their

expense, very often to the eventual destruction of both. Some of those

parasites attaclk man himself, as shown by the production of various

kinds of ringworm and thrush. The belief is growing that diphtheria,

cholera, low fevers, and other such complaints, may be caused by
microscopic funguses. It is an unhappy fact that these parasitical pests

take up a residence on those vegetables that are the most useful to man,
viz., those which produce starch. Of these the cereals are the most
important. Eust and mildew attack the leaves, stem, and bracts, while

ergot, smut, and bunt attack the organs of fi-uctification of barley, wheat,

rye, oats, maize, rice, and other cereals.

The com rust and mildew are the same species of Pnccinia in

different stages of gi-owth. It may be found on almost every grass in

every part of the world ; but it seems to have a preference for wheat-

Conoral attention appears to have been directed to it for the first time in

1804, when Bauer made di-awings for George III. The wheat of that
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year oontaiued only 601 parts of starch and gluten in 1,000 parts, instead

of the 995 parts of the nutritions niuttor which it ouglit to have

contained. In 1800 the quantity was absolutely reduced to 203 parts.

In 1810-11-12, when wheat was at its highest price during the war, corn

rust was so prevalent and severe, the fohage of the plants so eaten up
with it, and in consequence the grain so small and shrivelled, that,

much as it was wanted, it was not considered worth while to thrash it

out. It has been noticed that severe attacks of com rust have more
than once been coincident with the appearance of cattle plague. The
last time that the cattle plague was prevalent in this country the clothes

of people walking through corn fields became orange coloured from the

dusty spores faUing on them.

Smut is individually a very minute fungus, and yet of all the com
parasites it most readily attracts attention. It is a species of Ustilago

that attacks the anthers and ovaries of wheat, barlej', oats, maize, and
rice, plants whose fertiUty and well-doing are of the utmost importance.

It appears as a white viscid fluid, which dries up into a sooty, pulveru-

lent mass. A German some years since attempted to prove that this

powder was simply a collection of diseased cells, and therefore not a

fungus, but he was easily refuted, for he was shown in the microscope

the germinating spores.

Bunt (Tilletia caries) is a concealed foe, its residence is in the

growing seed, and it is not till the farmer takes his sample after

thrashing that he detects the presence of this pest (the little bunch of

pappus at the upper end of the seed is not white, as it ought to be, but

dark and dusty.) On careful search he then finds some distorted grains

containing a tcatid powder, which under a microscope is seen to consist

of brown reticulate spores. Of course the presence of much of this

fungus would be detected in the flour by its colour and smell, but tho

millers got rid of the affected grains by rolUng and blowing. This

fungus has not been destructive for some years.

In northern and cold countries where the soil is poor, ryo is almost

the only cereal grown. This grain is pe^^uliarly liable to the attack of a

fungus called Ergot. It is often present in such large quantity that

when ground up and eaten a train of peculiar symptoms is produced,

called ergotism, and instances are mentioned in which the continued use

of the diseased grain has caused death. The same fungus grows on some
of our pastiu'e grasses, and often occasions great mischief to cattle.

In some parts of France the peasantry do not object to eat mouldy
bread, and in most instances with impunity ; but the species of mould
varies, and alarming effects have sometimes followed. These, together

with experiments performed on animals, prove that bread in a state of

mouldiuess will cause death. M. Barrul, the French analyst, who
reported to his Government on these cases, advises " that as most
people arc unable to distinguish the species of mould, tho use of all

bread in such a condition should be avoided."

Next in importance to corn as a starch producing vegetable is the

imtato. Many funguses attack it. The Peronospora infcstana, that in ho
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very destructive, is one of the white moulds. The myceUum of this

fungus is able to penetrate every part of the plant, discolouring and
corroding the green parts, and causing loss of vitality and decay in

the tuber. Partial observations of several mycologists had revealed

much of its life history and mode of growth during the summer, but it

was left for an honorary member of the Woolhope Clvib to discover

how it survived the winter. It has long been known that some
funguses, like insects, go through several stages or metamorphoses.

The iinal and perfect stage is easily recognised in most insects, because

that is the only one that has the power of reproduction ; but among
funguses eveiy stage is able to propagate itself in some way ; thus in

summer the potato blight throws off from the free ends of its mycehal
threads two kinds of short-lived spores, which, if they fall on the leaf

of a potato, germinate and quickly reproduce themselves, killing their

victim and perishing with it.

Our friend Mr. Worthington Smith had the good fortune, while

investigating the natural history of this fungus, to discover another kind

of spore, called a resting spore, because it hybernates in or on the ground.

He watched its mode of formation in the autumn and its growth the

following spring, and thus was enabled to prove that this spore was the

long sought for means by which Peronospora infestans continues its

existence from year to year.

This spore is to be found in the tissues of the decaying plant. It is

formed by a process of conjugation not uncommon among funguses. By
degrees it acquires a hard protecting coat, and, with the dying plant, falls

to the gi'ound, where it remains to take its chance during the winter.

On the return of warmth, the hard coat bursts, mycelial threads exude,

and extend in search of a foster mother. If they do not meet with a

potato plant in gi-owth, they speedily'exhaust themselves, and die ; but

if unfortunately successful, they pierce the cuticle, and the work of

destruction commences.

Through want of thought and custom, much is done that favours the

existence and propagation of this pest—diseased haulm and tubers are

left on the surface of the ground when the crop is taken up, and are

afterwards dug in to serve as manure. If this happens in a garden or

rented potato gi-ound, and the same crop is put in a second year, a

vigorous crop of Penmoxpora is the result, and the cottager scarcely gets

his seed back. The potato blight is also extensively propagated in

another way. It most houses it is usual to throw away diseased tubers

along with parings and other rubbish into dust heaps, which are in duo
course cai-ted away and used as manure. It is probable that storing

potatos in the same buildings or floor year after year, favours the spread

of the disease.

Mr. Worthington Smith's discoveiy teaches that every part of an

infected plant should be burnt ; it is the simplest way of effectually

destroying the fungus ; and also, that under no circumstances should

potatos be planted for two oou&ecutive years in the same ground.
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Parasitical fungi, not content with damaging com and potatos, are

also very injurious to garden produce ; cabbages, beans, peas, celery, and
onions, each of them cherisli and foster some unbidden visitor ; fruit

trees, as pears, plums, peaches, filberts, and walnuts furnish a residence

for some unwelcome intruder.

Flowering plants, grown for their beauty, are much injured, and
sometimes killed, by parasitical funguses; witness the rose trees and
hollyhocks. Two years out of three hopyards are rendered unproductive

by attacks of an Erysiphe.

Timber trees do not suffer much while in growth, yet it is curious to

number the varieties of fungus found on them. M. Wessendorf says

that " seventy-four attack the lime, of which eleven reside on the leaf
;

114 the spruce fir, and no less than 200 the oak ;" among the latter are

reckoned those funguses whose ravages in timber-built ships have
occasioned a loss in fourteen years estimated at twenty miUions, and
which in church and domestic architecture produce great annoyance and
expense by causing dry rot. MeruJms lacrymans, Pohjpom.g hybridus,

and a Thclephora are the funguses which prey on sound timber ; their

mycelium creeps between the cells, and decomposes the lignin and

cellulose ; the Merulius has a rusty-coloured irregidar stemless pileus,

from whose gills a liquid constantly exudes.

If the useful plants of other countries are examined, we find in the

south of Europe olives, oranges, and onions damaged by a fungus that

envelopes their leaves in a covering of soot ; in the Atlantic isles and
France the O'idium Tuckeri destroys the grape vine. This fungus first

appeared in an English hothouse, and thence has spread in all directions.

Our friend, M. Comu, told us last October that another fungus had lately

appeared on the vine at Narbonne, causing a disease called Anthracnose.

In some parts of Italy the cultivation of the silkworm has been

suspended because it is attacked and destroyed wholesale by a species of

mould somewhat resembling that which kills flies in the autumn, and
leaves them adhering to the glass in our \vindows, surrounded by a cloud

of wliite spores. In America the maize is often much injured by a smut
that causes large and curious distortions of the grain and cobs. The
plant which of all others is the most important for clothing purposes

—

the cotton plant—has two formidable enemies. One attacks the leaves,

the other the pods.

Some manufactures are much impeded by the growth of moulds.

Bleaching cannot be carried on in the fields on account of moulds gi'owing

and causing unsightly and in-emovable blotches on the fabric. The
preparation of gelatine, maccaroni, hme juice, and wines requires precau-

tions to be taken to prevent access of air containing spores of funguses.

It would not be difficult to extend the hst of noxious funguses, but enough

has been said to show that man's person, food, clothing, building

materials, and occupations are all injured by divers species of fungus. In

proportion to the amount of injury they cause, they become important.

It must be desirable, therefore, that their structure, habits, and life-

histoi-y should be carefully studied, so that advantage may be taken of

every opportunity of lessening or preventing their iujiuious effects.
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The chemical process of mitrition in fungusea is not the same as in

other vef^etables. Fuuffiises do not convert inorganic matter into organic

compounds. The}' possess a \'ital force capable of overcoming the natural

play of chemical affinities, and they live by appropriating the constituents

of the compounds they are thus enabled to decompose. Fermentation ia

nothing more than the manifestation of this process of decomposition.

Such fermentations as are not produced by the immediate action of living

cells are called indirect. They are caused by the intervention of nitro-

genous soluble matters elaborated by Uving cells. These soluble fennents

are often stored up till circumstances require theii* alterative action. It

would seem that most organic substances are subject to fermentative

changes, often occasioned by a special ferment plant. There are other

ferment plants besides those that are recognised as funguses. Sugaar

undergoes several direct fermentations—the alcoholic, lactic, vinous, and

butyric. Alcohol by fermentation becomes acetic acid ; albuminous

matters and urea are transformed into ammonia by processes of

fennentation.

It will be interesting to sanitarians to know that there is reason for

beheving that the conversion of ammonia into nitric acid is caused by the

presence of a fungus ; this process has been called nitrification. It goea

on constantly in soil that is saturated with decomposing animal matter.

The saltpetre of commerce is for the most part imported from India,

and is obtained by washing it out of the soil. Nitrification has long been

known and carried on artificially. Pasteur suggested that it might be a

fennentative change, and some recent experiments show that he was
probably correct. MM. Muntz and Schhessing passed sewage water

through a porous medium ; for eight days there was no change in the

amount of ammonia, but after that time ammonia disappeared and nitric

acid took its place. This experiment is only explicable by supposing that

germs of a ferment plant were present and took time to mature. This

notion was confirmed by another experiment, which proved that the

presence of antisei)tic vapours suspended the action.

Among fermentations the alcoholic takes the first rank; it is the

most famihar and the most easily studied. There has been considerable

difference of opinion as to the nature of the plant which causes this

fermentation. Most English authorities have considered till lately that

it was a modified gi'owth of a cominon mould called Pcnicilliiim. Gennan
mycologists make it into a genus belonging to the class l\)nil(C among
funguses. They call the genus Saccharomyces, and include within it

several species.

Common yeast is Saccharomijccst ccrcvisia ; the composition bakers

use has vei-y small cells and is called S. minor. The yeast that grows on

malt liquor when left to spontaneous fenncntation, as is the practice in

Belgium, is S. aj^iculatuit. Other species appear on musts of wines, and

juices of stone fruit. The species that is so important in this district,

because it effects the transfonnation of apple juice into cider, appears

under the microscope to be identical with that which is found on malt

liquor, viz., S. apiculntm. Pasteur has proved by a simple experiment

that germs or spoi'is of Sdccluii-onniiu:': exist on the surface of trnipes. Ho
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introduced boiled grape juice into a series of thirty flasks ; of these ten
were immediately sealed up ; into a second ten he di-opped a minute
quantity of hquid prepared by washing the sui-face of some ripe
untouched grapes ; into the third ten he passed some of the same hquid
boiled. In forty-eight hours the fii'st ten were unaltered, the second ten
were in full ffermentation and filled with flakes of myceUum, the third
ten were unaffected. There is reason for beheving that all saccharine
fruits have on their surface spores which remain quiescent till a con-
currence of circumstances brings them into contact with the enclosed
juices, then subaqueous growthcommences accompanied by the decompos-
ition of the sugar. So long as the subaqueous growth contuiues propaga.
tion of the fungus takes place by budding, but as soon as the sugar is

exhausted thefungus comes to the surface and forms spores. Saccharoimjces

cerevisUv, or common yeast, is seen under the microscope to consist of a
multitude of gi-auular cells, diffused thi-ough a turbid hquid called yeast

water. The cells ai-e about 1-3,000 of an inch in diameter, and, hke all

other vegetable cells in their simplest stage, consist of a speck of jelly

called protoplasm, enclosed in a non-nitrogenous envelope. Yeast is

composed principally of albuminous and amylaceous matter, but it

contains a large proportion of phosphates of potash and magnesia. The
remai'kable feature in its composition is its richness in nitrogen.

Funguses contain more nitrogen than any other class of plants. The
Chantarelle contains 3-62 per cent., Boletus edulis 4-2.5, Lactarius deliciosus

4"60, mushroom, 7"26, and yeast 10, so that it closely approaches animal
matter. These Agarics have been selected for comparison because they

have been often set before us at our Fungus Foray dinners. Knowing
the chemical composition of yeast, we should expect the medium in

which it flourishes to contain the nitrogenous and mineral matters which
it requires. It has been proved by experiment that yeast %\ill not exert

its pecuhar action on sugar unless these matters are present in solution.

"We all know that if yeast be added to a hquor at a suitable

temperature in which malt or some saccharine fi-uit has been digested,

certain occurrences will ensue. The hquor will shortly become turbid

effervescence will take place from the escape of free carbonic acid, the
sweetness will disappear, alcohol will become evident to the taste and
smell, and a large increase will take place in the bulk of the fungus.

There are several varieties of sugar much alike in their chemical
composition and properties. The two principal are saccharose and
glucose. Yeast acts differently on each, so that it will be well to trace

back their relation to, and formation from, starch. Starch, chemically,

is nothing more than carbon, combined with the elements that comj)ose

water in the proportion of six to five. It appears to be the first product
of that decomposition of carbonic acid and assimilation of the cai'bon,

which, under the influence of the sun's rays, is continually going on in.

growing plants. Starch is the basis from which most other vegetable

secretions are formed. It is either used up at once by the plant that

secretes it, or it may be laid by for futmre use ; sometimes in the tuber

as in the potato, in the seed as in com, or in pith as sago. Saccharose,
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tlie sugar of commerce, or cane sugar, is made up, like starch, of carbou

and water ; but the proportions differ. Instead of six to five, in saccha-

rose it is twelve to eleven. This siagar is found in the maple and beet

;

whenever found it is intended as a store for the future use of the plant

at the time when a great and sudden demand is made for the purposes

of reproduction. Glucose is the sugar met with in the grape and other

fruits ; it contains a httle more water than saccharose and is more
soluble. It is necessary that stored-up starch and saccharose should be
altered into glucose before they are used by the jilant. This alteration is

always prepared for by the lajdng up of nitrogenous matter in close

approximation with the stored material. When the food is wanted, the

nitrogenous matter acts as indirect feiinent, and causes the starch or

saccharose, whichever it may be, to take up an additional quantity of

water and become glucose. Thus the starch stored up in the barleycorn

is altered into glucose when heat and moisture bring the nitrogenous

matter called diastase (which has been laid up under the cuticle) in contact

with it. This process takes place in seeds when they germinate, and is

taken advantage of by the maltster. For the same reason the tuber of the

potato becomes sweet and transparent from the alteration of its sugar

into glucose when growth begins. Again, when sugar cane and beet

blossom a large supx^ly of nutriment is suddenly wanted ; the stored-up

saccharose is then digested ; that is, altered into glucose, and is carried

away in the sap to the reproductive organs, to be there reconverted into

starch, and stored up again in the seed. Parsnips and some other sweet

roots that do not blossom the first year, lay up glucose itself, which is

held in resei-ve till the next summer, then seed is formed and the root

loses its sweetness and collapses.

If yeast be placed in water containing air or oxygen, the oxygen

gradually disappears and is replaced by carbonic acid ; a process

exactly similar to the respiration of fishes, continuing day and niglit, but

proportionately more active. The yeast would die when the oxygen was
absorbed, but if glucose be then added, the fungus will abstract from it

the oxygen required, and sot free carbonic acid and alcohol. Pasteur,

who has given great attention to tlie life-history of ferments, has

concluded, after many experiments, that a continued supply of oxygen

and the combustion it causes are necessary sources of energy for the

development of vitality in ferment plants. As soon as the cells of yeast

have exhausted the glucose in contact with them they have a tendency

to come to the surface and take on their aerial gi'owth, which is simply

the formation of spores. Under favourable circumstances some of the

cells at the surface may be observed under the microscope to form an

additional internal membrane, which, becoming septose, divides the proto-

plasm into three or four parts ; each of these parts becomes spherical,

opaque, and is ultimately detached as a spore. The nutrition of yeast in

one particular resembles that of the higher orders of plants, for it is

supplied with a soluble nitrogenous ferment which enables it to alter

saccharose. This nitrogenous matter may be separated by washing the

cells in water, every time they are washed some of it is dissolved out, it

is always acid, and if neutralised becomes again acid, directly that it
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comes in contact with saccharose the latter is forced to take up an

additional atom of water and thus become glucose. The multiplication

of the cells of yeast by budding is a process that may be easily watched

under the microscope. If the temperature is kept between 75 and 90

degrees, one or more cells may be seen to arise in succession, or even

at the same time, from a parent cell, and form themselves into short

irregular chains. The vitality of yeast is dormant below 50, and

is destroyed, as we should expect, at 140 degi-ees, for at that

temperatui'e nitrogenous matter begins to coagulate. The growth

of yeast is checked if the solution of sugar is too dense, or if the

quantity of alcohol is too large. Attempts have frequently been made
by physiologists to account for these phenomena, but how and why
carbonic acid and alcohol are substituted for sugar is still a mystery,

and, like other mysteries connected with vitahty, is likely so to remain.

It has been ascertained that the weight of the alcohol and carbonic acid

is nearly equal to the weight of the sugar which has disappeared. The
slight difference is caused by the formation of other comj)ounds that only

appear in minute quantities. Some think that the glucose and other

materials that form the food of the yeast plant penetrate the cell by

osmose, and there, after undergoing transformation, are assimilated and

converted into growing cells and tissues, while at the same time

disassimilation is proceeding, the worn-out tissues are changed into

alcohol and carbonic acid, and are eliminated as excrementitious matter.

This may be called the intra-cellular theory. Pasteur is of opinion that

the vital action of the cell causes decomposition of the glucose, and that

a portion of its oxygen penetrates the cell membrane and takes part in

the process of assimilation, while the other constituents of the glucose

are left outside free to arrange themselves into carbonic acid and alcohol.

This is the extra-cellular theory. Which is correct? It remains for

some one, perhaps a Woolhopian, to determine.

In this agricultural and woodland county there is abundant

opportunity for the study, not only of the parasitic funguses, but of most

others, and as our Field Club was constituted for the purpose of

observing and recording all facts connected with the Natural History of

the district, it is to be hoped that some of our members will forthwith

set up their microscopes and become students themselves. The facts

observed at the time may often appear isolated and of httle consequence,

but subsequently by combination and further discovery they may become

of the greatest value. Minute scientific research always precedes the

application of science to industry, and, though little acknowledged, is at

the present day performing a very important part in intellectual and

industrial advancement, and wiU ere long effect gi-eat and unexpected

changes.

The British Association.—The highly successful Dublin Meeting was
brought to a close on August 21st, under the presidency of Mr. William
Spottiswoode, M.A., F.R.S., LL.D., D.C.L., &c. The total sale of tickets

was 2,578. Next year's meeting will be held at Sheffield, commencing
August 6th.
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A SCHEME FOE THE
EXAMINATION OF THE GLACIAL DEPOSITS OF THE

MIDLAND COUNTIES OF ENGLAND.

BY WM. JEROME HARRISON, F.G.S.,

CURATOK OF TUE TOWN MCSEUM, LEICESTER.

One of the great advantages which it was hoped would result from

the formation of the Midland Union of Scientific Societies, was the

opportunity which it would offer to distant workers to hecome acquainted

with one another, with a view to combined work upon the many scientific

problems which our district offers to us for solution.

At the Annual Meeting of the Union, at Birmingham, on May 28th,

I ventured to suggest the Glacial Deposits of the Midlands as a subject

peculiarly fitted for our joint efforts, and as this idea was favourably

received both at the time and since, I now venture to offer a few sugges-

tions as to the way in which we should begin work.

I.

—

The Workeks.—No Society can plead an absence of material

on which to work. The stratified rocks which constitute what we term

the solid geology of our country run in tolerably definite bands, but the

glacial di-ift is scattered irregularly all over the face of the countiy, and

is with us everywhere. Each Society then should appoint one of its

members who should act as secretary or record keeper for the particular

study we propose to attempt. The other members who are wiUing to

aid actively in the task should give in their names to him, and he should

summon meetings of such members at frequent intervals.

A chief duty of the record secretary would be to keep a large

observation book, in which to enter all notes and discoveries. If this

book contained plenty of guards such members as preferred it might

write out the results of theirown work, which could then be pasted in the

book.

As it would be absolutely necessary to gain personal experience, it

would probably be easy to arrange for joint meetings of aU who take an

active interest in this work in the various districts in turn. The typical

deposits of the east and west coasts and of Scotland would also be

visited and examined.

II.

—

The Work.—In the first place it would be necessary for each

worker, or at all events each Society, to obtain the Ordnance Maps, both

plain and geologically colom-ed, of their neighbourhood.

Upon the plain maps they should distinguish by dots and numbers

the precise position of every gravel pit, brick pit, etc., where the surface

deposits are well exposed. Each of these sections should then be visited

in turn and carefully examined. Each should be measured, and a plan

and section—no matter how rough, if fairly accurate—di-awn to scale ; if

a water-colour sketch could bo inado of the principal face so much the

bettor. In as many cases as possible an idea of the height of each point

above the sea level should be obtained cither by aneroid, levelhng, or
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computation. The dip, if any, of the layers must be noted, false-

bedding looked out for, and especially in the clayey deposits any indica-

tions of bedding remarked. Specimens from each point must be

collected. If in wooden boxes about 6in. by 4in. an average specimen of

each deposit could be secured, it would be of service in comparing with

other localities. The stones must be carefully examined for striations,

and so also the rock surfaces below when exposed. If 100 stones are

collected at random from any pit they should then be sorted according to

their composition, and the proportions stated. Specimens of every

variety must of course be secured for reference. Fossils must be care-

fully looked for. So far as I know, not one shell has yet turned up m the

drift deposits of the midlands proper. Entire and large shells must not

be hoped for, the smallest fragments will be acceptable, and the sand

must be washed and examined microscopically for foraminifera, &c.

The large boulders will almost force themselves upon our attention.

Good specimens of each measuring not less than 4in. by Sin. must be

obtained, and every possible fact recorded about them. Much informa-

tion may often be got from rustics and dwellers in the neighbourhood

generally, and the ideas so elicited are often of the most racy

description.

When an examination of the principal open sections has been com-

pleted in this way we shall be beginning to obtain some familiarity with

our task, and must endeavour to connect our observations so as to make
complete maps of the surface deposits, to connect, that is to say, the

various exposures so as to show what deposits are present under grass-

covered fields or wheat crops as well as in the gravel pits and brick pits

which we can so easily examine. This is a point, however, which we
can consider further on, only remembering in the meantime to make as

many notes about water-supply and well sections as we can. It will be

necessary to endeavour to identify the rocks of which boulders are

composed so as to determine the direction in which the ice-sheet has

travelled. For this purpose typical collections of Welsh rocks, of those of

the Lake district, and of Charnwood Forest wiU be most useful. I shall

be glad to forward to any one who is in want of them for this purpose a

small collection of typical Charnwood specimens, and doubtless dwellers

near other regions of hai-d and old rocks would also help in this way.

In a separate note book enter at. the time as many particulars as

possible ; omit nothing however insignificant, and let each point be

visited more than once, and by different workers if possible. It will be

found useful to have a small number book, containing sheets of numbers,

say from 1 to 1,000, gummed and perforated. When a specimen of a

boulder, &c., is obtained, let a number be at once gummed on it, whilst

in the note book the same number is written down with fuU description

of locality. I have found this the best of many plans.

The apparatus required in addition to a map is not much. A
geological hammer with a square head and belt with flap to carry it in

;

a small conapass, a little acid bottle to test for carbonate of lime, a good

satchel or stout gamekeeper's bag, a clinometer, a pocket lens ; all these

are useful, but I have known a working man with a coal-peck do
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excellent work. It is a great thing to walk much, to get a thorough

geogi-aphical idea of the tract of country you are about to examine.

Suppose at the meeting of your " committee on the drift deposits" you

with a friend have undertaken the examination of a district including,

say ten square miles. Then the best thing to do is to learn this Uttle

region thoroughly, to master the course of every brook and streamlet,

the position of every house and hedgerow. The number of new facts

that are sure to turn up will surprise you.

A complete list of what has already been written upon the drift

would more than fill one number of this magazine. " The Great

Ice Age," by Mr. Jas. G-eikie, (2nd edition, 2-is., Daldy, Isbister, and Co.,)

is an excellent book. Mr. Searles V. Wood, jun., is another high

authority on the subject, to whom I am personally indebted for much
kind advice. Unfortunately Mr. Wood's papers are chiefly in the

"Journal of the Geological Society "or in the "Geological Magazine,"

but it may safely be said that no one has done more remarkable and

original work in connection with the glacial deposits (chiefly of the

eastern counties) than Mr. Wood. In " Geological Sui-vey Memoirs," lately

publishedby Mr.de Ranee ("Superficial Geology of S.-W. Lancashire," 17s.)

and by Mr. S. B. J. Skertchley (the "Fen-Land," 40s.) we get, of course,

most rehable and interesting information, but the price of these works is

to individuals almost prohibitory. Such works, however, may well be

added to the hbraries of all our societies. I will endeavour to review

these two books in our next (October) number. In H. B. Woodward's
" Geology of England and Wales" (Longmans, 14s.) there is also a good

and full resume.

No very special training is needed on the part of those who are

willing to lend a helping hand. For instance, we want to know how far

the chalky boulder clay of the eastern counties extends to the west and

south, and also the relations to it of certain beds of flinty gravel and

sand. Now everybody knows the appearance of a lump of chalk and a

piece of flint, and we ought to be able to fix the westward extension of

these beds to a certainty. I have never seen the clay full of bits of

chalk in size from a pin's head upwards, at any point west of Charnwood
Forest, but then I have not enjoyed many opportunities of examining

the drift of Staffordshire, Warwickshire, &c. The flinty gravel

appears to stretch fui-ther west, but what is its Mmit in this

direction? Again, in the midland district we hold the key to the

correlation of the deposits of the east and west coasts. It is now thought

that the glacial deposits of Lancashire and Cheshire are of a later date

than the " mid-glacial sands " and chalky clays of the east coast. We
must endeavour to track each set of deposits as far inland as possible,

and observe their relative behaviour.

With this branch of geological study is bound up the question of the

origin of man. If in the Victoria Cave, near Settle, clear evidence is

obtainable of pi'e-glacial or inter-glacial man, why should not other

evidence of his presence in the centre and north of England be

found ?
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Then in each midland connty ifsome half-dozen workers will butband
themseh^es together for the prosecution of this study, I see no reason

why valuable results should not be attained at an early date, and the

exhibition of specimens, illustrative of the glacial deposits of the Midlands,

might be made a special feature of the Annual Meeting of the Union at

Leicester, in 1879.

If any Bcheme of the kind hinted at above can be set on foot, I

would suggest that the various record keepers meet at given centres, say

at first monthly. They should appoint one of their number as a general

secretary or reporter, and notices of the woi'k done should appear from
time to time in the pages of the " Midland Naturalist."

Finally the three questions upon which it seems necessary to fix our

attention are :

—

(1) Is it a right and useful thing that the scientific societies of

the Midlands, having entered into a union with each other
" for the promotion of the study of Natural History, and to

provide opportunities for personal intercourse among their

members," should place before them definite objects of scientific

study for combined work ?

(2) If so, is the study of the Glacial Diift a suitable object?

(3) And is the plan of work proposed in this paper calculated to

yield satisfactory results?

NOTES ON ilELICEETA EINGENS.

BY F. A. BEDWELL, M.A., F.K.il.S.

There is, perhaps, no animal that has been more observed and less

studied than Melicerta ringeng. To sit looking for hours at her beautiful

tower in the hope of seeing her lobes appear is tantalising work ; but it

is really on our capacity for this patient waiting that our success in the

study depends. Unless you examine Mehcerta with at least a one-fourth,

I know of no method of illumination which will bring out her details,

while any power above two-thirds necessitates your confining her in a

space so small that the lobes feel the glass sides of j-our minute tank

the moment they come out, and then they shrink at once fi-om the

contact. Dr. Hudson, of Manilla Hall, Clifton, showed me, as long ago

as 1860, how to manage such objects, and I have followed his plan ever

since, and know no better. The specimen is laid in an anniihn of thin

microscopic glass, (the thinner the better because you can always double

them.) the diameter of the outer circle is about iths of an inch, that of

the inner circle about ^ths. You glue this ring to the ordinary glass

slide, and when a piece of thin glass is laid over it you have a minute
tank, which you can fill with water at pleasure by a dipping tube as the

water evaporates.
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It is most impoi-tant that students should know what a field

this and cognate rotifers offer for study, and that the subject is

very far from being exhausted. The question of the male alone is

nearly untouched, and, with high powers at command, it ought to

be a very productive and interesting subject. I was so fortunate as to

see what I believe was the male of Melicerta in last November. I was
examining a very fine female specimen, which was freely out and briskly

engaged, when from the tube there emerged a small free swimming
rotifer. In point of size it was not quite as long as one of the larger lobes

of the female ; the tube of the female in length would make about six

of it. It was very active, and it bent its body into most graceful and
rapidly changing curves ; its ciUary disk was totaUy unlike that of the

female, its tail also was wholly unlike the female's, for while the

female has a sucker foot to fix on to a weed, this specimen had a forked

tail, of which it made constant use, opening the forks like pincers to nip

the objects to which it attached itself. Its first action alone was
enough to beget the idea of its gender. It began to woo and caress the

lobes of the female in the most active and elegant manner ; it seemed
almost as if it was nibbling the main wreath of ciha of the female.*

Now, to any one accustomed to watch Melicerta, it must bo always a

matter of astonishment to see such a timid, nervous rotifer allow another

to touch the cilia with impi^nity, but in this instance the female

never flinched in any way, but accepted the attentions of the httle

visitor with perfect composure, and continued to feed as if quite

undisturbed by its presence. The free rotifer almost immediately after-

wards sailed away, and I soon lost it, though not before I had seen

enough of it to conclude that had I met with it as a stranger, and not

known whence it came, I should have at once set it down for one of the

numerous members of the family Hydatinete. I regret to say here that

I have never contrived to attain to a knowledge of names

—

at least in the rotifer world—and I have always estimated an

object above its name, and a fact above a new object. The desire of

being godfather to a new animal is apt to lead us into fruitless paths,

while the love of facts about old ones never does.

Knowing Melicerta so well, I was quite sure she would not

have permitted such liberties as I had witnessed without good

cause. The mere circumstance of a rotifer making its appearance

from her tube was unusual, and a rotifer with a forked tail

doubly so. The ordinary female egg leaves the tube in a footless

and vei-y imperfectly developed condition, while Melicerta is not an

animal to allow strange rotifers to visit its tube without resentment.

The time of year struck me also as special, for I had never examined
Melicerta so late in the year before. Throughout last December and
January, I obtained specimens from Mr. Bolton, and broke the tubes up
to examine their contents, and I was so fortunate as to find ten more of

the same fi'ee swimming rotifer in about fifty tubes, and under circum-

stances which leave little doubt in my mind as to its nature and sex. I

The portrait of the supposed male of Melicerta tyro, giveu by Dr. Hudson
(M. M. J., vol. xiv., p. 225,) is very like the male here described.
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daring the coming winter students who have access to them will break
up with a couple of fine needles some tubes of Melicerta, they will

find that a very few will contain a hving female rotifer. She may have
some eggs with her in the tube, but more probably she will have none.

If the tube contains no female rotifer, then it will probably, in about
one out of five instances, be found to contain either eggs or developed
males, or perhaps both. In the very first tube I opened the female had
gone, devoured by her offspring perhaps, but there were four of these free

swimming rotifers. They were very lethargic, and seemed startled by
my rude intrusion. One or two of them were hke eggs struggling into

life. I found them in every stage short of real activity, and in one
or two specimens I found them incompletely developed and associated

with ordinary female eggs, a fact which showed that the developed

specimens were not visitors to the tubes, but were bi*ed and born there.

The way to recognise a male egg in M. ringens is to look for the mastax.
The fact that the male has a mastax leads me to think that for a time it

is in a state of growth, and that the spermatic secretions are not ripe

until it has left the parent some hours, or perhaps days. It is possible

that then the mastax and stomach may dwindle into insignificance,

while the other organs increase in importance. The difliculty of following

particular individuals will make it by no means easy to learn its whole
life history. The mastax is developed very early, while the egg is in

the womb of the mother. In examining some sUdes of dissections

of the mastax of 31. ringens, presented to me by the Eev. Lord Sydney
Godolphin Osborne, and lately exhibited at the Royal Microscopical

Society on the reading of a recent paper there, I found that on one slide

there were six eggs, and that one of these exhibited a mastax in a

forward state of development, and I beheve it is a male egg. That the

male should have a mastax at all is singular, as usually these males are

mere spermatic bags, without mouth or stomach, very active and hvely, but

apparently requiring no food at all. But the mastax of the male Melicerta

is very easily recognised ; it differs from that of the female in being much
more angular ; it is shaped something hke aW inverted ; it is a very busy
organ, and even protrudes at times from the disc itself. The facts

above stated support the view that the tube of Melicerta is not only a

protection to the animal when living, but harbours the eggs when the

animal dies ; while they also lead me to think that the time to seek the

male is the end and beginning of the year.

With respect to the act of coition, that must be no doubt usually

concealed by the tube, but we i-ecognise what a deUcate sense of

touch these rotifers must possess, when we reflect that they are

able to recognise the salutation of the suitable male, and that they

permit it to have access to the tube. The remarkable disproportion,

again, in the size of the male rotifers deserves attention ; large male rotifers

would be quite useless as they simj^ly could not enter the tube. We see,

too, that the absence of stomach and mastax in some, and the diminiation

of the size of these organs in others, leave room for an increased supply

of the more important secretions. What Melicerta, for instance, requires

as essentials in her male is a size which shall be in inverse pi'oportion to
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his capacity, and that is precisely the kind of male with which she is

supplied. How she has obtained such a male, or, conversely, how such

a male has obtained such a female, are important but insufficiently

noticed elements in that great question of the day, which fills all our

thoughts.

The whole subject of these apparently and so-called degraded malea

is here open before us, and it offers a wide field for observation and

reflection ; and the very first reflection that occurs to us is this, that, a

jniori, we have no more right to talk of degraded males than we have to

talk of exalted females. What we actually see before us is a male

exactly suited to the wants of the female, and able to provide her with the

only secretion in the world which will enable her to continue the race, and

vicevcrsa. The terrible nuptials of the Queen Bee, the dying sufferings of

the selected husband, the frightful slaughter of the rejected males, is a

story that gives rise to some painful thoughts—thoughts which the rotifer

world and its mouthless males at first sight seem sadly to confirm. For

if it be true that " degradation " can bring males to such a pass, why
then we see what a future may possibly be in store for other animals

—

for animals which are now endowed with higher powers. The bees,

the ants, and the rotifers are not the only animals among whose

ranks the main body of females surpass, or have a tendency to surpass,

in self-restraint, intelligence, and industry, the main body of the males,

and if there be any substance in the suggestion that degradation is a part

of evolution, and that evolution is the principle by which "life changes"

and "life progress" are conducted, why, then, a hideous future may be

in store for some of the more highly-organised races ; when appetite becomes

the ruling force, it is developed at the expense of intelligence, and the

male must inevitably degi'ade,and must cither drag the female with him,

and so obliterate both, or sink below her in intellectual capacity.

But here I must confess myself altogether a heretic, and for

my own part I beheve that, so far as the question before us goes,

neither degradation nor evolution had anything to do with the present

state of the bee or the rotifer world. I am of the mind of Falconbridge

as to his parentage. "Evolution could do well," but it could not get

a suitable male for a female without the aid of an outer independent

and far higher principle than that which is involved in the word develop-

ment. To me the male rotifer is what it is, that is to say, a diminutive

spermatic bag, simply because it was of the utmost importance to the

race that the male should have one object in life, and only one, and that

it should not waste time in seeking and devouring food in an hour when

the continuance of the race requires that it should be engaged

otherwise. The "replenishment" of the earth, the multiplication

of stock, runs like a marvellous thread of exquisite and infinitely

varied contrivance through the whole scries of living beings, and tho

microscope greatly intensifies tho marvel. The difficulties which lie

in the way of treating, without offence, this subject of male and female

has made it popularly a neglected topic, and thus the world at large

has missed the strongest ai-gument which, to my mind, there is against
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the theory of development. As a complete creative, productive agency,

I altogether disbelieve in evolution—as a separator of species, as a

destroyer of thousands of forms that cannot all hve, and so as a probable

selector of what shall survive out of the million possible products of

God's higher creative, productive laws, whatever those laws are, I accept

and beheve in the theory which is known by this name, but no further

can I trust or follow those who trust and follow it, and amongst other

reasons because Melicerta rimjens and its suitable male will not allow me
to do so.

NATUEALIST FIELD CLUB EXCUESIONS.

BY THE REV. J. D. LA TOUCHE, B.A.,

PRESIDENT OF THE CAKADOC FIELD CLUB.

Field Clubs are now in full work. Long days, sunny weather, nature

clothed in bright and varied hues, all combine to call forth those whose
souls are stirred with any higher aims than to follow the mill round of

daily work and add to their daily store ; all invite us to come forth

from desk and study, from workshop and counter, to explore the marvels

which a good Creator has prepared to instruct and cheer and elevate our

souls. It may, therefore, be not unsuitable at such a time to consider a

few of the objects which we place before us in our excursions, with a view
to rendering them more useful for their professed purpose. And first, I

would remark that Field Clubs are apt to err in two opposite directions

in either proposing too much for themselves or too little. With the

model before them of the British Association and other great societies,

of which the members are the primates and leaders in scientific research,

they are, especially on starting, inclined to fancy that they can in

some way emulate the proceedings of these learned bodies. Accordingly

the work they cut out is often on too extensive and ambitious a scale, and
in a short time breaks down. I have been present at the inaugural

meetings of such societies when the elaborate rules and bye-laws adopted
contemplated a scale of operations which it was manifestly impossible

could ever be attained. And this soaring ambition, the not unnatural

ambition of eai'ly youth, is veiy apt in more mature years to relapse into

the opposite extreme, when serious effort is virtually abandoned, and the

so called Naturalist excursion becomes a mere pic-nic, pleasant and
useful enough in its way, but having little relation to the objects for

which the club was started. Nor should it be overlooked that this

dilettante kind of work brings science into contempt, and not unfrequently

have kind critics suggested a comparison between the proceedings of the

Field Club and those of the immortal Pickwick and his friends.

If these societies are to attain what their naembera would desire, if

they are to add anything to the stores of science, their aim must be more
modest, practical, and definite. First, with respect to the work cut out

for the excursions. It is not often that this can be of the thorough and
laborious natm'e which individuals or very small parties can undertake.

F p
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The leaves of the stone book cannot be turned over by the geologist to

any good purpose in a few moments. The trunks of old trees, swamps,
and brakes are not likely to yield up their treasures to the botanist ou a

cursory glance. Time and diligent research and scrutiny are essential

to secure these prizes. But time generally fails where a large party has

to be guided from point to point. The most that can be expected on
such occasions is to obtain a more comprehensive view of the surface

of a district, and sometimes to listen to an exposition of its features from

those who are well acquainted with it.

Secondly, a \'igorous effort should be made for the production of

original papers. Field Club meetings are favourable opportunities for

those members who have devoted themselves to any branch of science to

make known the results of their researches. There are few bodies of men
among whom some are not to be found who are quite competent to do

this, and one of the most valuable functions of the society is to elicit any

local information which they may be able to supply.

Thirdly, the formation of local museums, or the addition to those

which already exist in the neighbourhood, may well occupy the attention

of our members. Of course some districts are much more favoured in

this respect than others. But the very existence of a field club imphes

that of objects worth observing and collecting, and nature may truly be

said to be inexhaustible in supplying them.

Lastly, I would suggest the importance of each club taking up some

definite line as an object for its energies and researches. The example

in this respect of the most distinguished and successful of the clubs in

the West of England may be studied with advantage. While prosecuting

a variety of the ordinary subjects usually proposed by such bodies, the

Woolhope Club for several years made it their chief aim to record and

describe the trees of Herefordshire ; and in their transactions—an

extensive and vex-y interesting series of volumes—many photographs and

interesting papers have appeared descriptive of those which are

remarkable for their size, age, or history. Here was a subject

in which everyone could take part, and though at first sight it

might appear of but limited range and not very important, yet it was

soon evident that it led to observations of great and varied interest ; for

everyone who has entered on almost any investigation with ardour and

perseverance must have remarked that, as he goes on, many unexpected

paths branch out into alHed subjects, each of them supplying abundant

material for further research. In this case the mere attempt to record

the height, the girth, and other conditions of remarkable trees led to

obseiwations on their botanical varieties, to the comparative hardness and

durability of timber, to many historical facts connected with them, and,

in some instances, the progress of geological events has been indicated by

noting the change in the course of a river proved by the existence of

some old tree that once grew on its banks, but from which it has now

far receded. The Woolhope Club has since made the study of the

fungi, especially with reference to their usefulness as articles of food,

their chief pursuit ; and their annual Fungus Forays, and exhibitions and

dinners at which the products of the chase are served for experimentation
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on the palates and digestion of their enterprising but adventurous

members, are -well known not only in England, but throughout Europe.

They have lately added Lo these the description of varieties of apples

and pears, and will doubtless attain the same success in this branch of

study as has attended their efforts in others.

A subject which might with much advantage be taken up by any
club, and which is within the reach of any one of ordinary observation,

is that which goes by the name of Teratology, or a record of abnormal

growths in plants and animals. The appearance of such unusual forms

has been made much use of by our great physiologists to solve some of

the most interesting problems in the science of development and genera-

tion. When inteUigently correlated with other facts, they oft«n supply

links now lost, and explain the use of organs and the connection between

the successive races of creatures which have from time to time existed

in the world. To read these phenomena rightly, to put together the

disjointed members of the puzzle, is indeed within the power of but few>

as it is perhaps one of the highest functions of which the human mind
Is capable ; but the more humble task of recording them is one which
anybody might undertake, and would seem to be a very appropriate and
feasible object for the members of clubs to propose to themselves ; in

doing so they might hope to materiall}- promote the cause for which they'

exist, since there can be no doubt that large numbers of facts of

this kind, which if known to a Darwin or a Huxley would be made of

the greatest use, are lost to science from the want of observation and of

record. As a guide to this branch of research, a volume on Teratology,

by Dr. Masters, pubhshed by the Eay Society, has been highly recom-

mended.

METEOROLOGY OF THE MIDLANDS.
THE WEATHER OF JULY, 1878.

BY. W. JEROICE HARBISON, F.G.S.

The rainfall of July presents several interesting features. It is

generally below the average, and greatly so in the few places which
escaped the severe thunderstorm of the 24th. The return from Cromford
of one rainy day only in July was so extraordinary that I wrote specially

to ilr. Tissington, who rephes, " I beg to say that my return for July is

quite con-ect. I heard of rain falling within a few miles of here, but
unfortunately it did not reach us." The dry period, which com-
menced on June 18th, lasted till the 24th of July. Up to the 17th of
the latter month the weather was warm, but the sky cloudy, with a
prevalence of north-westerly winds. From the 17th to the 22nd the heat
was intense, the thermometer rising daily to above 80=. On the
23rd the temperature fell suddenly, and the next day a succession of

thunderstorms -sisited almost ever^- point in the Midlands, producing the
maximum and only important rainfall of the month : in the neighbour-
hood of Coventrj-, nearly 2J inches fell in as many hours. At Coston
Kectory, the Ughtning in this storm was noted as being very vi^^d, and of

a remarkable rosy hue. Afterwards fine weather, but with a lower
temperature, prevailed to the end of the month.
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The barometer, with the exception of one drop accompanying the
thunderstorm alluded to above, was uniformly high and steady, and
there wei-e no strong winds. Many reports speak of the excellent hay
harvest, which was secured in good condition. The corn, too, improved
greatly. Oats were cut at Waltham in the last week of the month, and
barley near Nottingham on the 23rd.

Of direct solar heat, measured by a thermometer with blackened
bulb, in a vacuum, we had at Spondon, 158° on the 20th, and 153° on the
21st, l-li'S" at Cheltenham on the 20th, 144° at Leicester on the 20th,
138-2° at Loughbro' on the 20th, and 133° at Buxton, also on the 20th.

Thick night mists with heavy dew are reported from Rotherham, during
the middle part of the month, "owing, doubtless, to the drought of

nearly five weeks."

^»

Where are the Butterflies ?—May I ask our Entomological
friends what has become of the "Diurnal Lepido^jtera " this year? I

have scarcely seen a butterfly here, not even a white one. Were they
destroyed by the wet May, and has their absence been noted in other
counties ?

—

Umbrella Net, Leicester, August 18th.

Cristatella Mucedo.—On the 15th of August, for the first time
this year, I found the rare and beautiful Polyzoa, Cristatella mucedo, near
Birmingham. On that day I found only three specimens, although
searching for over two hours ; but on the 22nd I found them in great

abundance, and full of their elegant statoblasts or winter eggs. I am
preparing a reduced copy of Professor Allman's drawing of this object,

from his admirable Monograph on the Fresh-water Polyzoa, which I

hope to send out to my correspondents, together with the hving objects

if they should survive long enough.

—

Thomas Bolton, 17, Ann Street,

Birmingham, August 24th, 1878.

Snipe Breeding.—As instances of the snipe breeding in this

district are, I suppose, rare, it may interest some of your readers to

know that about a mouth or five weeks ago I saw in this neighbourhood
a nest of the full snipe with four eggs in it. My friend who pointed it

out to me was fortunate enough to see the bird on her nest. This I did

not do. She has since hatched out her young safely. Soon after seeing

the nest I flushed a snipe on some hill ground, about a mile from the

first-named locality. Whether this was the male bird feeding, or

whether it betokened another breeding couple of course I cannot say.

—

Wm. Elliot, Cardington Yicarage, Church Stretton, Aug. 9th, 1878.

The Cuckoo, &c.—The double note of the cuckoo is not uncommon,
but the same cuckoo does not change from the single to the double note.

The bird which says cuck-cuck-oo never says cuck-oo. There was a

cuckoo with a double call which came here regularly for several years,

and fi-om the first day of its arrival to the day of its departure it always

used the double call. In this neighbourhood there is now a great

scarcity of cuckoos, and this has been the case for several years. It

seems desirable to record the alterations in the number of animals, birds,

&G., from year to year. There is a gi-eat increase in the number of

moles, rats, wood pigeons, toads, frogs, and field mice, and a great falling-

off in the number of landrails, cuckoos, dragon flies, wasps, and grass-

hoppers. An epidemic has killed many field mice and fowls in this

neighbourhood.—E. J. Lowe, Nottingham.
G G
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Cuckoo.—Your correspondents, in answer to "N.'a" enquiry in the
July number of " The Midland Naturalist," regarding the note of the
cuckoo, concur in stating that the frequent repetition of the first pai-t of

its note is very common. Such is my own observation ; but is not Mr.
J. R. Thompson mistaken in saying that this only occurs just before the
bird is about to leave us, as I have frequently noticed the circumstance
soon after the cuckoo's arrival in May '? At the former-named period,

however, its note is often very hoarse and peculiar, much like the sound
produced by the truiupeter pigeon. The question of the cuckoo's
incubation is a more important and interesting one. It is, I fancy,
quite unique in the habit of depositing its egg in the nest of another bird,

and this invariably an insectivorous one—usually a wagtail or a hedge-
spaiTow. It is sometimes asked how can this be managed, where the
nest, as often happens, is in such a position as to make it impossible for

the cuckoo to go in and lay its egg Uke any other bird ? I am assured
that the egg is first laid and then conveyed to its destination in the
cuckoo's mouth or throat. An accident, which lately occurred near
here, seems to confirm this explanation of the difficulty. A cuckoo flew
against a plate-glass window and fell stunned by the blow. It was taken
up and a little water spx'iulded on it to revive it, when it was seen to

vomit an egg, apparently from its throat. It then soon recovered, and
was set at hberty. A few days later a cuckoo, possibly the same bird,

was observed chnging to a mass of jasmine close to the same spot, and
an egg was deposited in a water-wagtail's nest, situated within the bush.
A young cuckoo was soon afterwards hatched and reared there by the
wagtails, and was an object of much interest to the inmates of the house
during its growth and after it had left the nest, being, appai'eutly, tended
with the greatest solicitude by its foster parents. Can any of your readers
supply fuxiiher information on this subject ?

—

Aktuur S. Male, More
Rectory.

An Apple Tree in my garden, bearing fruit, has this week put out
blossoms on one branch, a thing I never observed at so late a date before.

Wm. Elliot, Cardington Vicarage, Church Strettou, Aug. 9th, 1878.

Mirage, seen by Capt. A. E. Lawson Lowe, (from the camp of tho
North Durham Militia, at Redcar.)—Capt. Lowe writes:—-"This mirage
occurred on July lyth, 1878, on an intensely hot day, (the temperature
said to be 9G° in the shade,) a little before six in the aftei-noon. Looking
towards Hartlepool, (about six miles off,) the distance being particularly
clear, every object in the town was distinctly visible. About a quarter of

an hour later a slight haze seemed to rise along the sea line, stretching
quite across in front of Hartlepool, and when next I looked the whole
town was reflected upside down in the sky. Every object was exactly
reproduced in a reverse position up to a certain height, where the mirage
was cut oft" by a clearly defined line, above which was the blue sky.

Exactly in fi-oiit of Redcar, out at sea, the ships were not reversed, but
appeared distorted, their masts and sails being carried up, as it were, to

twice their actual height. More to the right the ships appeared reversed
in the same manner as was the town of Hartlepool ; and at the extreme
right, besides the reversed ships, each vessel had a shadowy reiirosenta-

tion of itself at a little distance to tho right. The phenomenon lasted
about ten minutes. Several of tho officers were out fishing at the time,
about a mile and a half from shore, and although they noticed the lino of

haze, the mii'age was not visible from where they were."

AoAVE Americana (the American Aloe.)—Two of these rarely
flowering plants have tliis year bloomed in the conservatory at Sudbourne
Hall, Wickham Market, Ruft'olk, the seat of Sir Richai-d Wallace. The
plants are about 21ft. high, with branches very short and thickly set



COREESPONDENCE. 255

together at the top of the stem, farther apart lower down, and not
opposite one another ; the flower-branches do not grow near the leaves,

but are quite 3ft. above them. There were thirty-two branches, and taking
each truss to average eighty blossoms, there were about 2,700 flowers on one
plant. The flower buds look a pale greenish white, tipped with bright
yellow ; the flower lasts from three to four days. The scent is most
disagreeable; an immense qiiantity of honey drops frora the flower.
The thickness of each leaf next the stem is from Gin. to Sin. ; the vvddth
of leaf at the base is over a foot ; length about 6ft. The leaves ai-e dark
green, with stripes of yellow round the edge. These plants are said to

have been in the conservatoiy nearly eighty years. As soon as the
flowers expand, the leaves begin to di'oop, and the plants gradually die
away. The dry stem of a plant, that flowered about eight years since, is

preserved in two pieces in the conservatory ; and although nearly '27ft.

long, can be easily carried about by a lady or child, being as light as
a piece of cork.—E. M. S.

Geology of Sheopshire.—Dr. Callaway having referred, in " The
Midland Naturalist " for August, (p. 206,) to some criticisms of mine on
his paper in the "Quarterly Journal of the Geological Society" for
November, 1877, I may be allowed to say that these were founded on a
misapprehension of his words as reported in the discussion on his paper.
I find him saying there that " the shales are one homogeneous formation
marked throughout by the same fossils, the younger types occurring in
the same beds with the older forms, and mixed indiscriminately with
them. In the lower part of the iipper series also, there are no signs of

transition into an older fauna, the species being common Caradoc forms."
At a recent excursion of the Caradoc Field Club to Pedwardine, Dr.
Callaway explained that he here referred to two distinct strata, in the
lower of which Tremadoc forms are found without intermixture with those
of Caradoc age.—J.D. La Touche, Stokesay, Craven Ai-ms, Aug. 6th, 1878.

^Icaniiiqi

The Reindeer in the Midlands.—An antler of the Reindeer
(Cervus taraiulus) has lately been found in the gravels of the Soar, near
Leicester. The perfect portion is 2^ft. long, and 5iu. in circumference at
the beam. It is now in the Leicester Museum, which possesses another
antler, and also a fine tusk of the Mammoth from the same deposits.

These large bones seem always to occur at or near the base of the river-

gravel, (here 10ft. to 17ft. thick,) resting upon the Keuper Red Marls.

Pond Life Collector's " Condensing " Bottle.—Mr. T. Bolton, of

17, Ann Street, Birmingham, has showed us a good form of " con-
densing" bottle, (price 3s.,) which collectors of pond life will find a most
convenient addition to their apparatus. The water as taken from a pond
is poured through a long - necked funnel into a bottle, of which the
exit pipe is terminated inside by a wire cage covered with fine muslin.
By help of this apparatus the living animalcules in a considerable
quantity of water can be rapidly condensed into a small bulk, and so
conveniently carried home.

Rev. W. B. Clarke, born 1798, (Suffolk,) died 1878 (Sydney, N.S.W.)
Mr. Clarke was the "Father of Australian Geology." He went out in

1839, and was among the first, if not the first, to recognise the existence
of gold in the Australian Contiuent. He was also the discoverer of

diamonds and of tin there. An idea of his work may be gained from the
fact that he is said to have ofticially reported on no less than 108,000
square miles of territory.
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Entomology.—A good list of books on Entomology, now on sale,

lias just been issued by Mr. W. Wesley, 28, Essex Street, Strand,
Loucion, W.C.

W. C. Hewitson, born 180G, (Newcastle-on-Tyne,) died 1878. Of
this deceased Natui-alist an interesting memoir apj)ears iu the Entomo-
logist for July. He was famous for the exquisite delineation and
careful colouring of his illustrations of British Oology and of the
Diui-nal Lepidoptera. He has left his magnificent collections to the
nation, but his hbraiy, with £3,000, to the Natural History Society of

his native town.

The Geological Sukvey.—The new catalogiae of the Survey pubHca-
tions has been lately issued, and may be obtained from any of the
agents—as Longmans, Paternoster Row ; Stanford, of 55, Charing Cross,

&c. Many works are reported as " out of print," such as " Jukes on the
South Staffordshire Coalfield," "Ramsay's North Wales, "etc. Surely, some
efforts should be made to bring these up to date. Among new works
marked "nearly ready" we note " Skertchley on the Manufacture of

Gun-Flints," &c., (which, we expect, will prove most interesting to

all who ai'e engaged in the study of pre-historic man,) and a big book by
Prof. Green and his colleagues on the " Geology of the Yorkshire Coal-

field." It will be interesting to note the price at which the latter will be
sold, after the experience we have had lately.

Deep Well-boring at Holkham H^u^l, Norfolk.—We arc indebted

to Mr. W. Whitaker, F.G.S., for the details of this successful undertaking.
Feet.

Gravel 20
Chalk with flints 519
Chalk without flints 116
Red marl (" red chalk ") 8

Blue gault 10
' Hard sandstone J
Sandstone 14

J

Neocomian, J Green sand 8

70ft.
I

Sand? 39
Soft carstone 3

\ Hard carstone 5

An abundant supply of water was obtained, 5-40 gallons per minute having
been pumped. Holkham Hall is thirteen miles east of Hunstanton,
where the rod chalk crops out in the well-kno\vn cUff, but at the latter
point the gault is absent.

Ilcports of Societies.— •

—

BURTON-UPON-TRENT NATURAL HISTORY cfe ARCHJ-JOLOGICAL
SOCIETY.—The lueiubers made au excursion to Wiehuor and Airewas,
on S:iturdiiy, July •iOtli, under the leadership of Mr. T. C. Martin, hon. sec. At
Ah'i^wiis Cliurch they were joined by a number of members of the North
Staffordshire Naturalists' Field Club. The church, a very interesting building,

was fully described by Mr. A. Scrivener. The ro^ister contains entries as early

as 15 17. Wichnor Hall, the seat of Colonel Levett, was ne.\t visited, where
luncheon had been ho.spitably prepared for the visitors. "Wichnor Hall was an
object of preat interest from its historical associations, the curious nature of its

tenure, and the many rare objects of various kinds carefully preserved in it.

After passing thi'ough the Park the Church was visited. Cordial votes of
thanks were given by the two societies to Colonel and Lady Jane Levett for

then- hospitality and kind reception.
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CAEADOC FIELD CLUB.—The second Field Meeting was held at

Brampton Brian, July 18th. A paper was read at Cox wall Knoll, by the
Eev. C. Bui-rough, supplementary to one read last year at the Gaer
Ditches, maintaining the claim of that locality to be considered the scene of
Caractacus's last battle. The President read a paper at Brampton Brian
Castle, containing extracts from the letters of Lady Brilliana Harley, who was
besieged there. Subsequently Dr. Callaway gave an address at Pedwardine on
the place of the beds exposed there in the system which liis recent investiga-
tions have been elucidating. The members dined together at the Craven
Arms Hotel.

DUDLEY AND JITDLAND GEOLOGICAL AND SCEENTIFIC
SOCIETY A.^D FIELD CLUB.—The fourth field meeting for the year was
held at PiUgby, on Thursday, July ISth. Excellent arrangements were made by
Mr. HutLhinson, Mr. Wilson, Mr. Oldham, and others, of the Eugby School.
With the helji of various vehicles a long round was accomplished on the borders
of the Lias district. After visiting two clay-pits showing good typical sections of
the Lower Lias clay overlaid by quartzose and flinty drift, the surface of the
clay being in wave-like undulations, sometimes folded over like a crested breaker,
the magnificent sections were examined in the Victoria Hydraulic Lime and
Cement Works, where great interest was excited by finding some Saurian bones
near a fine head which had been removed a few days previously. After gathering
numerous fossils and getting a hasty view of the cement-making process, the
way was taken through Holbrook Park to Holbrook Grange, the residence of
C. M. Caldecott, Esq., who had kindly arranged on the lawn many fine specimens
of bones found in the neighbourhood, some of which are figured in Dr. Buck-
lands "Eeliquife Diluviame." Many other interesting cmdosities were also seen,
including fli-xible sandstone and rare agates, some of which were prespnted for
the society's museum at Dudley. After passing the remains of old Boughton
Hall, King's Xewnham Lime Works and a weak chalybeate bath were visited, and
good specimens of the upper part of the White Lias were secured, with marks of
boring insects as evidence that they once formed the surface. This sm-face is now
covered with Lower Lias Flanorbis shale, and this again by red glacial clay, the
reasons for the irregular junction of these causing some discussion. After a peep
at Newhold-ou-Avon Church, a walk through the churchyard led to the Newbold
Lime Works, where a very fine section of contorted Lower Lias limestone and
shales was seen. Eetuming to Eugby a welcome luncheon was found set out
in the Town Hall for greater commodiousness. Dr. Fraser, the President,
thanked those to whom the Society were so much indebted for the day's
progi'amme, and then, by permission of Dr. Jex-Blake, the School was visited,
where, besides the class rooms, chapel, and houses, and the magnificent close
which always has an interest all its own on a half-holiday afternoon, special
interest was taken in the Museum and the model of the neighbotu-hood in course
of construction, and a good collection of fossils and other objects, and also in the
baths and gymnasium, but particularly in the observatory, where members
lingered over the valuable instrumfnts i;sed for some of the more abstruse
investigations in Astronomy. Equally good arrangements had heen made for an
afternoon ramble in the ojiposite direction of Hilimorton, where some more clay-
pits, and especially a clay-pit and sand-pit near together with a probable fault
running between them in a singular manner were to be seen, also a cutting for
widening the rail way, by the " Steam Navvy," in a glacial re-formation of Lias; and
the Church standing on a sort of island in the midst of deep peat. All these
were most attractive objects, but want of time prevented the ramble, although it

has since been done by some of the members. The Chester field day and visit to
Salt Mines at ^"ortbwich promises much interest, and the help of many local
residents has been promised. It has, however, been found necessary to
postpone it from September luth and 11th to September 17th and 18th.

EVESHAM FIELD NATUEALISTS' CLUB.—An excursion of the Club
took place on Wednesday, August 14th, to Bucklaud, near Broadway. The
following botanical specimens were taken during the afternoon :

—

Ej/ipnctis
palustris, Vitia sylvatica. Campanula trachelium , Pohjstichum aciileatum,
Aspidium Filix-fcemina, and Scolopendriuni vulgare.
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NORTHAMPTON NATURAL HISTORY SOCIETY.—The June escursioa

to RotUwell, Riisliton, and Lamport proved a very enjoyable one. The party

first visited tlie gardens and grounds of Rushton House, in wLiich is situated tUe

Triangular Lodge where the conspirators met to concoct the Gunpowder Plot.

The wilderness used to be the habitat of the fly orchis, but this was searched for

in vain. Rothwell Church and Market House were then visited, the miserere

seats in the former being very curious. After a pleasant drive through the

Harrington Valley and Orton to Foxhall, near which occurs the almost sole

piece of boglaud left in Northants, the botanical section eagerly

searched over this ground, which yielded among other plants,

Pirif/uicula vulgaris, EriopJiorum angustifolium, Carex jnilicaris,* C. stel-

lulata* C.flava* C.fidva* Carduus pratensis, Pedicidaris palustris, Pimpinella
viagva, Gymnadenia conopsea. Orchis latifolia, Ophioglossum vulgatum,
Molinin carulea* Triodia decumhens* Valeriana dioica, and a very rare plant,

Bhjsmus cdttipressus* In the hedgerows, nearer Mosely Wood, A'oArt fo//(^«^j«rt,

li. micro iithn, and E. Doniana occur. Rejoining the photographic seclion at

Foxhall the party proceeded to Lamport, uoliciug on the way Festuca iin/nrus.

At Lamport the grounds of Sir Charles Isham afforded some jileasant rambles,

the rockeries being covered with some interesting Alpine plants. The rectory

pond is said by Kev. J. M. Berkeley to yield Acorus calamus. [Plants marked
thus * are not included in "Topographical Botany."]

OSWESTRY AND WELSHPOOL NATURALISTS' FIELD CLUB AND
ARCHJSOLOGICAL SOCIETY.—Fourth Excursion, August l-2th.—The Club
met at Lydhani Hvath Station, and proceeded to Linley Hall, the residence of

Jasper More, Esq., which is approached by a fine double avenue of oaks, a mile
long. At the top of the avenue is the site of a Roman villa. The park is very
beautiful, and thei'e is another fine avenue of beeches two miles in length ; the old

archery practice ground of the Norman soldiers, called The Butts, was also visited.

It consists of two large mounds, eighty yards apart. The party then went on to

the Stiperstones, the second highest hill in Shropshire, l.TO'Jft. high. Some of

the party visited a quarry on the Shelve Hill, and found specimens of Diet'iimema
sociale, and a species of Graptolite, and also of Bellerophon. Amongst the
plants found were Camjjaitida patula, Artemisia absinthium, and Vacciniuni
vitis-idcea.

SEVERN VALLEY NATURALISTS' FIELD CLUB.—On August 6th,

forty-five members and friends visited Ellesmere. The Great Western train

landed them at Whittiugton Station, whence, inspecting en route the picturesque
ruins of Whittingtou Castle, they drove to Ellesmere. Here they walked to the
Bowling Green on the site of the old Castle mound, and thence along the side of

Ellesmere, then to Oteley Park, where, by kind permission of the owner, S. K.
Mainwaring, Esq., they were able to enjoy a walk through the lovely gardens
and grounds. After luncheon under the trees in the park, the walk was resumed
by Newton Mere and Kettle Mere to Coleniere, Blackmere being also seen on the
way to Whitemere. This part of the day's proceedings was interfered with by
heavy thunder rain, which, however, ceased wh(Mi Whitemcre was reached, and
a tine drive was enjoyed to Rednal Station. The explorations of the botani-sts

were cut short by the weather, but the Rev. W. A. Leighton directed attention

to a singular phenomenon which occurs in Ellesmere at this season, and was then
taking place. It is locally called the " breaking up of the water," which resem-
bles the turbid state of boiling wort. " The innumerable minute bodies in

motion causing this appearance, are (sai<l Mr. Leighton) composed each of a
central a','glomeration of spherical cellules, from each of which cylindrical

filaments radiate in every din-ction. These filaments are broader near the
central globule, and are attenuated gradually' towards their apices, and are
divideil into short uniform cells, separated bj' distinct septa or joints, the cells

being filled with chlorophyll of a glaucous or venligris green colour. The mode
in which this nnnute plant reproduces itself has not been observed, but it is not
imi)robable that some sort of conjugation takes place as in the conjugate
Conferva', when the chlorophyll of two adjacent cells is united into a third or
new cell, which forms the winter spore. These winter spores are doubtless the
central spherical cells above mentioned, which sink to the bottom of the lake

and remain there dormant till August, when they rise to the burface, and germiu-



259

ation takes place by throwing out the rarliatingr filaments which eventually again
produce the sporangia which sink as before mentioned. This little alga is well
figured in English Botany, tab. 137S, undername of Coiiferva echinuditti iiom
specimens sent in ISOi from a lake in Auglesea. Its proper systematic place is

in Koth's genus L'inihiria." At Colemere and Whitemere Mr. Leightou hIso
pointed oat the singular green " Moor Balls," which are found in abundance at
the bottom of these lakes, and in Alpine lakes, in North Wales, and in other
counties. "They consist of an articulated Conferva, (said Mr. Leightou,) which,
by the action of being rolled about the bottom of the lake by winds and currents
of water, forms rounded agglomerations, varying in size from a walnut to a
cricket-ball." Mr. Leightou also observed on the stonework and steps of the
terraces at Oteley, large masses of dense black stains, some of which he scraped
off, and on microscopic examination at home, found it to be a collemaceous
lichen, termed SynaUssa incina, Nyl., which has never before been detected in
Great Britain.

SHKOPSHIEE AECHiEOLOGICAL AND NATURAL HISTORY
SOCIETY.—The members had a very pleasant summer excursion on July 8th.
The first point of interest visited was Toug Church, the Hon. and Rev. J. E.
Orlando Bridgeman acting as conductor to the party. It contains some
interesting monuments, chief among which is an alabaster one to the memory (it

is supposed) of Sn* Richard Vernon and his lady, and another to the memory of
Sir Thomas Stanley, on which are the lines commencing " Not monumental
stone preserves our fame." Doniuyton was next visited. The church there is now
being restored. The Rector, the Rev. H. Ct. De Bunsen, received and guiiled the
pa) ly through the church, in which there is an ancient window supposed to
represent "Our Lord and His Mother," in iim Jieuv de lijs costume of A.D. 1280-
1300. The party proceeded to " Whiteladies," now a ruin, but once a flourishing
convent of Cistercian nuns. It contains some interesting monuments. Bosoobel
House next occupied the attention of the party. Here it was that Charles II.

found shelter after the battle of Worcester in 1651. Much interest was, as usual,
centred in the " Royal Oak" tree, in which the King is said to have hid himself
while Cromwell's troopers were in search of him. Whether the present safely-

guarded tree is the one which afforded a hiding-place to the royal fugitive is

matter of controversy. Mr. De Bunsen quoted the Rev. G. Plaxton, Vicar of
Donington, 1(590-1703, who in his day spoke of " the poor remains of the Royal
Oak " being fenced in ; Blount, Evelyn, and other authorities, who all spoke of
the way in which the original oak had been robbed by relic-hunters, &c. On the
other hand, Mr. De Bunsen read a letter from the Earl of Bradford, in which
his lordship discarded the usual stories of the owl flying out of the tree, and of a
pillow being placed in its bianches on which the King reclined; as also

be did the equally—as his lordship thought—untrustworthy accounts of
the destruction of the tree. In his lordship's family it had been
handed down from father to son that the tree was the same as that up which the
King, suddenly disturbed when out with the Penderels, hastily climbed; which
was described as a growing oak. Nine years after, when the Restoration came,
the tree was well known, and when the coppice was thinned it was preserved.
From father to son amongst the tenantry it ht'd been known, and his lordship,

who had known the tree for fifty years, was strongly of opinion that the tree

itself bore evidence of being of the necessary age, and not a sapling from the
original tree. The lower branches had, doubtless, been cut away, but not to the
extent described. An article appeared in the Gardeners' Chronicle, September,
1866, in which the writer holds that the opinion that the tree is a " seedling " is

absurd. He goes in for the great age of the existing tree as enthusiastically as
Lord Bradford does. He measured the tree to be lift, in circumference, but
does not say at what height from the ground ; and as " 18ft. to the crown, and,
perhaps, 20ft. more to the top." The Rev. J. Brooke, in 18.57, measured it, at

4ft. from the ground, to be lift. 4in. in girth : and, with the assistance of an
experienced timber merchant, who carefully compared it with other trees, came
to the conclusion that it was not then more than 150 years old. .Amonust other
authorities who had written about the tree, Mr. De Bunsen quoted Dr. Charlett,

of Oxford, who saw it in 1702, and who described it as " the trunk cf the Royal
Oak now enclosed within a round wall ;" on which Mr. Dale (who was appointed
curate of Donington in 1811,) writing in 1815, remarked " truncus, a stump, stock,
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or body of a tree." Dr. Stukeley (1713) was also quoted as describing the tree

euolosed within a wall, and " almost cut away by travellers," iin.l as having by
its bi'ie a "thriving young plant fioiu one ci its acorns." The Eev. W. A.
Leighton said he remembered when a boy his aunt, who lived at Brewood,
showing him a bit of touchwood, which had formed part of the original

tree, and he had no doubt whatever the tree they were looking at was the
SHpling mentioned by Dr. Stukeley. Mr. De Bunsen said he had heard of old
people who remembered two trees enclosed, and it had been suggested that
the wrong one had been shown to relic-hunters so as to presirve the original

tree. The paity drove back to Shifnil through Weston Park, by permission of

Lord Bradford, instead of along the ordinary road.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN fcOCIETY.—July Sth.—Monthly Meeting.—Mr. E. D. Hamel
exhibited the Microphone and described the several novel inventions recently

brought before the public by Prof. Bell, Eddison, and others. A number of

experiments were made with the Microphones, and a most successful evening
brought to a close by the usual vote of thanks. Ou the 19th July an excursion
was made to Rugby and Bilton, in which a goodly number of members accom-
panied the President. The party visited the Schools, (by kind permission of

Dr. Jex-Blake,) and afterwards inspected the valuable Archjeological collection

belonging to M. H. Bloxham, Esq. Conveyances then took the members to

Bilton, and both the Church and Hall there afforded much interest. The party
reached home again at nine o'clock p.m., after spending a very enjoyable
afternoon. August 12th.—General Meeting.—A friendly competition had been
entered into between two lady members of the Society as to which could
produce the greatest variety of wild flowers growing on the banks of the
Kivfrs Tame and Anker. Eighty-one specimens, carefully labelled, were
shown as collected on the Anker, and thirty-three from the Tame. The
President afterwards read a paper entitled "Primitive Man," in which he
dwelt on the eviden^-e aifi)rdtd in the Stone and Bronze ages, as showing
the existence of man at that time.

WOOLHOPE NATURALISTS' FIELD CLUB.—July 18th was what is

courteously designated " The Ladies' Day," and, as is customary, a goodly
attendance of ladies i-ecogni.sed the courtesy. The Forest of Dean was the
scene fixed for the excursion. Much of the once forest is now bare of

trees, but that ))ortion which the Society visited on this occasion is stiil

occupied by worthy arboreal representatives of an earlier state. The Botanists
were on this occasion fully to tbe front, and many interesting finds were
secured for their vasculums. Among the most noticeable we may m'^nliou
Anngallis fenella, Scutellaria minor, PedicAilitis fiylcatica, Iliidrocotijle ruh/aris,

Ifi//)ericHm elofhs, H. hnnnfusum, and //. iinlehrum, but the great find was
Caiiijiaiiulii hcfhracea. A large beech tree, which at five feet from the ground
gave u girth of Ifilt., attracted deserved attention. Others gave 12ft. 4iii. and
14ft. 2in. One, just fakn, gave a girth of 14ft. 6iu. ; and as the saw h<!d cut its

way smoothly through, its age was ascertained, with tolerable accuracy,
by counting the annular rings, (123 in number.) which were a little shakj' in the
centre and at the margin—for which, making due allowances, twenty were added
to the plainly visible ones—to be no less thiin 143 years. The largest beech in
the for<st measured, at five feet from the ground, 17ft. 4in. in circumference, and
its height was estimated at from 'JOft. to looft. The " High Beeches " are still

loftier, and two of them are very grand ; but the most imposing only gave a
circumference of lOft. The hollj' trees about the " Speech House " (an inu
so calleil) are noticeable, some of them btinc very seed. A few funguses
were obtained. Dinner was served in the Verderer's Room at the " Speech
House," after which the veteiau, Mr. E. Lees, F.L.S., gave utterance to valuable
though modestly called " Cursory Notes on the Forest of Dean and some of the
Objects Within it," the appreciition of which was, on the motion of Dr. Bull,
evidenced by a unanimnus vote of thanks for present and past favours to the
Club. The company havinj; adjourned to the beautiful terrace on the western
front of the inn, ( apt. Mayne Reid gave a most pleasing account of the
" (3hinainpas or Floating Gardens of Mexico," whicii was acknowledged l)y a
cordial vote of thanks. This Field Day was a pleasant and menjorable one.
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EKASMUS DAEWIN.

In the pubKshed address of the President of the British Association,

at the meettag for 1874, we read that the late Sir Benjamin Brodie had

often called his (Professor Tyudall's) attention to the fact that at the end

of the last century the philosopher and poet, Erasmus Darwin, who may
be especially claimed by the Midlands as their own, was the forerunner

of those biologists of the present epoch who have wrought so great a

change in vital dynamics. How far this is true may be worth enquiring

into, as weU as profitable, and we shall probably come to the same
conclusion as Sir Benjamin, but at the same time be far fi'om beheviug

that the doctrine of Natural Selection, or the Survival of the Fittest, and

the Origin of Species by such simple means, is not the offspring of the

thought of our own days. The older philosox3her was, indeed, the

precui'sor of the illustrious biologists of our present times, as he was the

progenitor of the greatest of them ; but it will be seen that in some cases

the old and modern theories are just the antitheses of each other. Still

it remains a subject of interest to observe philosophers of the last and

present centuries, with such relationship, pursuing the investigation of

the same identical subjects, whether we attribute the circumstance to

the hereditary transmission of the same tastes, a subject well dwelt upon

in the writings of both, or simply to the force of precept and example.

TiU the year 1781 Erasmus Darwin, M.D., F.E.S., (though he

had been previously a short time stationed at Nottingham,) was in

practice at Lichfield, but he afterwards resided in Derby. To judge from

the " Zoonomia," and from what his literary fi-iend, Miss Seward, tells us,

his practice must have been pretty extensive. Indeed, he was an example

showing that the life of even a rm'al disciple of Esculapius, from the

natiu-al tendency of his art and of scientific pursuits to mutual diffusion,

need not, nay, should not be alienated from the latter ; and such an

alluring tendency of science towards medicine is happy, for the liaison is

not always profitable in the vulgar sense. Dr. Johnson, the lexicographer,

was in the " sere and yellow leaf " when Dr. Darwin left Lichfield.

They had met, but what was the sentence of the Colossus upon the

"Botanic Gai'den," published aboutthree years before Johnson's death, we
are not in a position to say. There was no deficiency of other society in

and around the httle city, such as Darwin estimated, and such as could

estimate him—^Watt, Boultou, Edgeworth, Day, Wedgwood, Briudley,

Dr. Small, (of Birmingham,) and others. No doubt it was at Lichfield,

where, taking advantage of some natural capabilities presented by a

parcel of land which he had purchased, he had formed a little botanical

paradise, that he composed his poems. He was instrumental, too, with

Sir B. Boothbey and Mr. Jackson in pubhshing there part of the works

of Linnseus.*

It has been observed that Darwin was entitled to be caUed " the

poet of art and science," but " whose taste for philosophy, perhaps, in

some measure, si^oUed the poet, whilst his powers of imagination were

* A Miss Jackson, of the same city, published a botanical volume, with nnmerous
drawings of plants, which are far from contemptible. 1840 : Longmans and Co.

H H
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almost incompatible 'witli the cool investigations of science." For the

last, however, he himself apologises, by observing that theorising, when
our knowledge is imperfect, is not without use ; neither is the theoretic

distribution of natural objects, as it developes some of their analogies.

His poetry few read now, though it is often distinguished by great taste

and elegance of description ; in fact, it is the very etiiharras de richesses

which is its fault. Though scientific thoughts or pleasing natural objects,

sparsely introduced, become giants in poetry in the hands of a Tennyson
or a Browning, yet too prodigally used they are worse than ineffective.

Darwin's poems are annotated by copious remarks which display

learning, research, and many of them original views to which we have

already alluded. His prophecies of future scientific triumphs have often

been noticed as marvellous, and they certainly ax-e remarkable, as, for

instance, of steamships and railways ; but then he ventured upon other

predictions—as of subaqueous and controllable aerial locomotion, and
many other things which at present are not likely to come to pass. His

medical and physiological work, " Zoonomia," 1793-6, contains much that

was new at the date of its publication, much that has been developed in

our age—for instance, in medicine the recommendation of ovariotomy, and
more explicitly of lithotrity ; but, at the same time, it displays much of

the fanciful and some little of the absurd, though on the whole entitled

to a more frequent study. His later poem, entitled " The Temple of

Nature, or Origin of Society," unnoticed in some of the biographies, was,

we think, published only a few months before his death, in 1802, and has,

like the " Botanic Garden," copious philosophical notes.

Taking his works generally, the " Botanic Garden," the " Temple of

Nature," " Phytologia," and the " Zoonomia," for we do not think it neces-

sary to specify the particular work, volume, or page, we shall find that,

though Erasmus Darwin considers the earth to be still in its juvenile

stage (!) he insists upon a vast antiquity, millions of years, for it ; and
observes, in accordance with our present geological ideas, that those parts

of it which contain the highest mountains are often the newest raised,

because they have not existed long enough to be worn down by external

agents ; he also teaches that there has been a constant development and
differentiation going on in the world, even in the sidereal system ; as of

stars out of nebulje, quoting the authority of Sir W. Herschel on this

subject. He studied the formation of coral-rocks, and of limestone and
chalk, by organic agencies. He observes that inland seas, such as the

Mediterranean, would soon become fi-cshwater lakes by a slight change
of level, as the rivers flowing through them would wash out the salt.

He is a friend to the doctrine of hcterogenesis, and ai-gues for it at length

in the notes to the " Temple of Nature," as well as elsewhere

—

Hence without parent by spontaneous birth,

Kise the first specks of animated earth.

He further argues for a foi-mation by apposition, and against the

emboitemcnt ot germs, and supposes all organic beings to have originated in

simple plasm, and, when continued through generation, by filaments and
molecules or organic particles, derived from every region of the parent

(pangenesis.)
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He believes it to be shown by the existence of rudimentary or

useless parts, such as the nipples of male animals, or the useless toes of

swine, that animals have undergone changes—that monsters prove the

same thing, but that in some cases monstrosities may be progressive

rather than retrogressive, and aim at something to come. Species are

not permanent, but may be transmuted—the tendency being an

increasing perfection. Animals are first aquatic, then amphibious, and

finally aerial ; and this is more or less seen in embryology. With respect

to the Origin of Species in plants, he quotes Linnaeus's opinion that at first

there were only as many species as there are tnie natural orders. He
discusses the theory of man's quadrumanous descent.

He gives due influence to a Struggle for Existence as regards the

extinction and modification or improvement of animals. "With respect

to Sexual Selection, he obsei^es "the final cause of this contention

amongst the males seems to be that the strongest and most active

animal should propagate the species, which should hence become
improved." He lays stress on the effect of the natural or artificial

cultivation of animals, hence the changes brought about in the horse,

dog, sheep, rabbit, and pigeon. He also attributes an influence towards

the gi-adual production of species to the nisus to obtain food and ensure

security. This last is rather Lamarckian than Darwinian, and it may
perhaps be seen that even in respect to the eft'ects of cultivation and
sexual selection we have not lucidly expressed the saHent point of the

modem hj'pothesis—the certain but gradual effect in the production

of species of shght, favourable variation, when developed by Natural

Selection, rendered sufficiently efficient by length of time and unhmited
numbers of the individuals. The elder philosopher does not teU us that

the changes are so inevitable and undii-ected. He saw in the colouration

of birds and their eggs, in the habits of insects, and in the modes of

vegetable fertilisation, &c., as weU as in physical nature in general, signs

of design or extraneous intelligence. Nature, he says, is subject " to

immutable laws impressed on matter by the Great Cause of Causes,

Parent of Parents, Ens Entium." He is more generally correct in

attributing some modification of species to climate and season, than to

hybridity, which appears to have, on the whole, the reverse effect.

He seems to have taken an interest in the modes of fertihsation of

flowers, but was thoroughly ignorant of the participation of insects in

that act. The corolla for him was a thing of beauty, and also for the

respu-ation of the sexual organs ; the nectar nourished the seeds, and
was curiously guarded from the injurious depredation of insects, a
superabundance of it only being, in a few instances, as in Cacalia

suaveolens, acceded to them. He noticed the curious mechanism of the

flowers of the broom, but did not discover that this mechanism is

generally brought into play by the visits of bees. He gives curious

examples of contrivances to effect ordinary fertilisation, mentions the

ripening of different sets of anthers at different times, and the different

length of sets of stamens in the same species, in Lythrum and Lychnis

for instance ; as well as the great appetency of the stigma in some
flowers, as Collinsonia, for foreign poUen, which he calls vegetable
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adultery ; he saw the injurious effect of breeding by buds alone, and
instances disease of the potato as such a result

;
yet on most of these

points he has been left far behind by the observations of his gifted and
laboiious descendant. He explains the similitude of the flowers of

Ophrijs apifera to the bee, as designed to keep off the insect, the latter

supposing that the flower is already appropriated. He was the first to

point out the many close analogies of the animal and vegetable kingdoms.

He studied chmbing-plants, bulbs, and buds, and the effects of gi-afts on
the stock ; and he alludes to the admixture of parts of tv o kinds of

fruit in one. He notices the irritabihty of the leaves and their glandular

hairs in the Drosera, though not from his own observation, and
attributes such actions very strangely to vegetable sensation, ideas, and
vohtion.

He considers instinct to be but an imperfect reason—a gi'adation to

mind ; that the race of bees is older than man, because the inteUigence

of the hive bee is unchangeable and arrived at perfection ; that the

singing of birds is more hke artificial language than a natural expression

of passion, as the young bird only learns its song from its parent, or from

its own kind. Man has attained his pre-eminence principally by reason

of his touch and developed powers of volition, as dwelt upon in our

times by Herbert Spencer and Dr. Carpenter. In " Zoonomia" we have

an interesting dissertation on Instinct, of seventy-nine pages, rich in fact.

(Ed. 3rd, 8vo., 1801, voL 1, sec. 16.)

He, more or less probably, endeavours to account for the origin of

some of our facial or bodily expressions. He supposes that infants

acquire the smile from the pleasure of relaxing the facial muscles after

the action of suckling, and associates other pleasant feehngs, as the

sense of beauty, with the remembrance of the fount of infantile

enjoyment. His remarks on hereditaiy acquirements are numerous and

worthy of regard. He considers the acquii-ed or inhei'ited love of diink

to be the frequent cause of the extinction of families, and of more than

half of our chronical diseases ; and even in his time, when the poorer

classes could less afford to spend money in the pernicious stuff, as the

curse of Chi'istendom : hke Prometheus, we take fire in our bosom, and

sometimes suffer his punishment, even hterally as respects the seat of

injury. Darwin combated the gout in his own person at the age of forty

by totally renouncing fermented diinks, and continued quite fi'ee from it

till his death, though he was a gourmand in fruit and non-spirituous

drinks of several sorts. From the hereditaiy tendency to disease arises

his observation that " it is hazardous to marry an heiress."

We think that upon the whole we have now traced in the philosopher

of the eighteenth many of the germs of thought which have been

developed in the present century. But with respect to these more
modem doctrines we say little in this article. Few have been more
interested in Mr. Dai-is'in's writings than ourselves, but it is not in us to

say how far his theory is adeqiiate to the requirements, or whether some
priinum mobile, which the vitahsts would suppl}', is wanting—some
doctrine of life as antecedent to, yet wondertully influenced by, the

simple operation of Natural Selection.
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All men have not the same cast of mind. What may appear

essential to one may seem impertinent to the question to another.

Erasmus Darwin, though in his day branded with the name of atheist,

and consigned to the infernal shades in the pages of the " Methodists'

Magazine," &c., was eminently the reverse, and must be ranked

with the teleologists ; he certainly was not without the mistakes which are

sometimes attributed to the school. Had he hved now he might have
appeared in another phase ; but whether so or not, we believe that he
would have been a bright luminary in biology ; that he would have been
a popular poet may not be so certain.

KEMPLEY CHUKCH, GLOUCESTEESHIEE.

BY J. HENKY MIDDLETON, ESQ.

The Church at Kempley, in Gloucestershire, consists of a Norman
nave and chancel, built probably at the end of the eleventh century

:

their sizes are roughly—nave, 34 feet by 19 feet ; chancel, 18 feet

by 14 feet, internal measurement. All the walls of this early part

remain, with the west and south doors, the nari'ow chancel arch, and four

of the original windows. In the fifteenth and sixteenth centuries a

western tower was added, a wooden porch built on to the south door, and

two perpendicular two-light windows were inserted in the nave, probably

in the place of older Norman ones.

The dedication of this church is not quite certain, but tradition

ascribes it to the Blessed Virgin, and this view is supported by the legend

on one of the bells, which is Dilige Virgo Pia qiios congrego Virgo Maria,

Another bell has the following legend:

—

Jesu carnpanam tihi semperprotege

sanam. Both these bells date fi-om the reign of Edward LEI.

The chancel, where the best presei-ved paintings remain, is

covered by a plain, circular ban-el vault, built in rubble. This vault

has nearly been the destruction of the chancel, by spreading and so

pushing out the walls,, which were without buttresses, as is usual in

Norman work. It has, however, been lately shored up and made secure

from outside. Such vaults as these are common in military and monastic

buildings of the eleventh and twelfth centuries ; but, except the White
Chapel in the Tower of London, I do not remember another EngUsh
instance of a church being so roofed.

The chancel arch, as well as the vault, is much injured and distorted

by settlement, and a crack along the crown of the latter has seriously

injured the paintings.

The whole wall surface of the chancel, in addition to the soffit of

the vault, has been richly decorated with painting, and most of it stiU

remains in a remarkably perfect condition, considering its great age.

The comparative freshness of the colouring is owing to the whole surface

having been thoroughly covered with repeated coats of whitewash, and

* Eead before the Woolhope Naturalists' Field Club, on May 28th, 1878, on the
occasion of their vieit to Kempley Church.



266 KEMPLEY CHURCH, GLOUCESTERSHIRE.

thus preserved from the effects of light, and other sources of injury.

This covering of whitewash we removed hit by hit with the greatest

caution and dehberation in the winter of 1872, when the existence of

these long forgotten paintings first came to light.*

The paintings are executed on a single coat of stucco laid on the

rubble wall, which is so rough and uneven inside that it cannot ever have

been intended to be left bare ; and I think there can be but little doubt

that both the stucco and the pictures are contemporary with the building

itself, i.e., somewhere near the year 1100 A.D.

"With regard to the technical process by which these paintings

were executed, I am convinced that they are not true Frescoes : that

is, that they were not painted on the wet stucco with purely earthy

pigments and a lime medium : one reason being that the colour is little

more than superficial, and has not sunk into and become incorporated

with the stucco, as is the case with true Fresco. Another is the absence

of " Fresco edges " as they are called, that is, the scarcely perceptible

line that separates the patch of stiicco laid one day from that of the next

day; for, as it was necessary that the colours should be appUed to

perfectly wet and unset stucco, it was of com-se needful that no more

should be apphed to the wall than the artist could cover with one day's

work, or in some cases even less. This being the case, then, that the

paintings were executed on the finished and dry surface of the plaster,

there remains no doubt that they are iu some form of tempera, probably

with a medium of egg and vinegar, or perhaps simply size. This latter

process is sometimes wrongly called Fresco, even by the Italians them-

selves, who distinguish it by caUing it " Fresco secco," and the true

Fresco, '^Fresco luono;" but it is better to use the word in its true

meaning as implying painting on wet or " fresh " plaster.

In the centre of the vault is a figure of Christ in Majesty,

more than life size, seated upon a rainbow, and enclosed in a frame

or glory; a cruciform nimbus surrounds his head, and resting on the left

knee is a book or tablet, with the letters IHC XPC, for lesous Christos.

The feet are towards the east, and below them, just outside the

frame, is a large circle much injured by the crack in the vault.

This circle represents the earth made Our Lord's footstool. On each

side of this globe is the figure of a seraph, nimbed, with six wings, and

beai'ing a scroll. On either side of the figure of Christ the sjinbols of

the Evangelists are represented—the bull and the eagle on the south

side, and the lion on the nox-th side, all holding books. The fourth

beast is veiy indistinct, and is too much injured to be made out. Over

the head of Christ are painted the sun and moon—the sun being a

yellow roundel surrounded wath white rays, and the moon a blue ci'escent

with a small circle inside it. At the sides of these great hghts are the

* The discovery of the paintings was bronsht about throuRh the thoroufih

examination of the waUint; previous to the proposed restoration of the clinrch, which
Karl Beauchamp, the patron of the livius, had deterinmod to coinuicnce. Mr.
Middleton, the Architect encased for that purpose, on discovering the existence of

the paintinKS, stronRly advised that the restoration should not be gone on witli, but
that the church should be shored up, the wliitewash cari fully removed, and the

Burfacc of the stucco covered with a solution of water glass to preserve the

coloormg.—Eds. M. N.
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seven candlesticks, four on the north and three on the south side ; they

are blue with white knops and have long tapering candles. Xext come
two more seraphs, holding books in one hand and small flags or lances

with pennons in the other. Beyond these, and close to the chancel arch,

we find, on the south side, St. Peter, nimbed, with a key in his right

hand and a book in his left. On the north side a figure of the Blessed

Virgin, carrying a book ; she seems to have no nimbus, but her head is

covered with a veil or hood, surmounted by a sort of mural crown.

All these figures are painted on a red field covering the top of

the vault. This red field or broad band is bounded by a white stripe

on each side, and is stopped at the east and west ends by bands of an
interlaced pattern, which are carried all round the vault and walLs

against the end walls. The side walls of the chancel are each divided

into two unequal parts by windows near the east end.

The northern window is very perfect. The inner and outer arches

have bands of colour, and the splay of the jambs and arch is covered

with a chess-board pattern in squares of red, blue, and white.

The southern window is much injured, but there remains above it,

as above the other, a painted canopy of walls and towers. To the west

of the windows the wall space is covered on each side by six large arch-

headed niches, in which are seated figures of the twelve Apostles. They
are all nimbed, and hold books. St. Peter, who occupies the eastern-

most niche on the north side, is distinguished by a large key, which he
holds under his left arm. The others have no disiinguishing symbol.

They are not arranged in pairs, as is so often the case, but are all looking

up towards the central figure of Christ. Below the feet of the Apostles

there is an ornamental band or frieze, looking something like a rude

inscription, but all painting below it is lost, if it ever existed.

Eastward of the two side windows are a pair of niches, rather wider

than those occupied by the Apostles. In each is a figure without nimbus,

and holding a staff in each hand, one resting on the shoulder and the

other used as a support, suggesting the idea that these figures represent

pilgrims. Both wear long tunics, with mantles fastened on the shoulder

;

and the southern one has a hat of the usual pUgrim form.

The east end has one window with round arched head, concentric

with the vault. Below it is a band of interlaced pattern, like that at the

ends of the vault. Over this window are three roundels, each containing a

half-length figure of a nimbed angel with a scroll, and on each side there

has been a large arched niche. The northern one has been completely

destroyed by a mural monument which was fixed there, but in the other

niche is a very perfect figure of a bishop. He is habited in mass vest-

ments, the right hand is raised in benediction and the left holds

a pastoral staff. The chasuble is dark blue or purple, lined with
yellow ; it is short in front and long behind, as we find in other

examples of the same date. There is a broad white orphrey

down the front, with a diaper pattern embroidered on it. The
dalmatic is white, and reaches to the feet, so that the alb and stole

are not visible. The maniple is blue, and very narrow, with expanding
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ends of white, with a fringe on each, as on the stole of St. Thomas of

Canterbury at Sens. It is worn on the wi-ist, instead of being held in

the hand, as was the more ancient custom, thus showing that this

painting is not much earlier than the year 1100 A.D., as the change

seems to have taken place in the latter half of the eleventh centuiy. In

early times the maniple was simply a napkin, and was used for

wiping the priest's hands at the celebration of the mass. The mitre

is pale red, not white as it generaUy is, and of the earliest form,

exactly resembhng those shown in Byzantine MSS. of the eighth

to the tenth centuries ; it seems to be worn over a sort of veil, which
hangs do-«Ti behind. At the feet of the bishop, on his right side, is a

sort of cup or vase, probably intended for a chalice. On the left is a

yellow roundel enclosing a blue cross, which may be a dedication cross

;

or again, this object may represent a paten.

The coloured decoration is carried over the chancel arch, which is in

two plain square orders. The outer order is ornamented with a pattern

of interlacing zig-zags, the inner one has ten yellow roundels bordered

with red.

Considerable damage has been done to the side walls by two priest's

doors, which have been broken through the wall, and by the insertion of

a rude arch-headed recess, which was either an aumbry or an Easter

sepulchre.

The only painting in the nave which appears to be con-

temporaneous with those in the chancel is the large one over the

chancel arch, representing Christ in Majesty, and the Last Judgment. It

is much damaged, and the upper part of it is still concealed by the

modern ceiling. The figure of Christ, however, and of Archangels

Mowing trumpets, are still to be distinguished.

The other paintings are probably not earlier than the fifteenth and

sixteenth centuries. On the jamb of the small Norman window, in the

north wall, there are figures of St. Michael and a female saint. Between

it and the next window there is a curious sort of wheel, enclosing ten

circles, the meaning of which is not easy to make out.

On one of the jambs of the southern perpendicular window there is

the figure of an Archbishop, and the wall west of it has a number of

coarse paintings, which are of a still later date. Paintings like these later

ones are far from rare in English cluu-chcs ; but I beheve we might

search in vain for another instance of paintings like those in the chancel

and over the chancel arch, of a date so early as the beginning of the

twelfth century, and with their unity of motive and completeness of

design. The nearest to these in date are, I believe, the paintings on tlio

chancel walls of Chaldou Church, in Surrey, representing the Scahi

humaiue mlvationis, but they are, at least, half a century later than the

examples before us.

It will be worth our wliile to compare a very interesting passage in

Duraudus' " Katio Divinorum Ofticiorum," I.,iii., 7—12, which, omitting

the twenty-four elders, might almost bo a description of these paintings.

The great work of Durandus was perhaps better known and more
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widely circulated tlian that of any other author of the early middle ages,

and there can be but little doubt that whoever executed these paintings

was well acquainted with the following passage :—
" Sometimes Christ is depicted as Moses and Aaron, Nadab

and Abihu, saw Him, namely on a hill, and lander his feet as it

were a work of sapphire, and a serene sky. And since, as St. Luke says,

' There they shall see the Son of Man coming in a cloud, with power and
great glory and majesty,' therefore sometimes Angels are painted

surrounding Him, who ever serve and wait on Him, and they are

depicted with six wings, according to the words of Esaias, ' The
seraphim were standing near Him, the one had six wings and the other

six wings, and with twain they covered his face, with twain his feet, and
with twain they did fly.' Angels are also depicted as in the flower of

youth, for they never grow old. Sometimes also the Archangel Michael

is painted near them, treading the dragon under his feet, according to the

words of St. John in the AjJocalypse, ' There was war in Heaven, Michael

fought with the dragon,' which war denotes a division between the angels,

the establishment of the good, the ruin of the wicked, or in the visible

church the persecution of the faithful. Sometimes also there are

painted round about him the twenty-four elders, according to

the visions of the same John, in white robes, and crowns of gold.

Sometimes also are included in the paintings the living creatures

according to the vision of Ezechiel, and the same John :
' On the right

hand the hkeness of a man, and that of a lion, and the hkeness of an ox
on the left, and that of an eagle over all the four.' These are the four

Evaugehsts, wherefore they are painted with books at theu" feet. . . .

Sometimes also there are painted round about, or rather under-

neath, the Apostles, having long hair hke Nazarites

Moreover the Divine Majesty is sometimes painted with a closed

book in His hands, because no one was found worthy to open that book,

except the Lion of the Tribe of Judah. And sometimes He is painted

with an open book, so that everyone may read in it, because He is the

Light of the World, and the Way, the Truth, and the Life, and the

Book of Life."

CONOCHILUS VOLVOX.

The pond near Redditch which for nearly two years yielded

a constant and abundant supj)ly of this interesting and beautiful

Eotifer, has for the last month or so, on each visit in search of it,

been "drawn blank." It is a curious fact that the " sticks " discovered by

the Eev. Lord S. G. Osborne, congregated near the centre of many of the

colonies from this pond, and called by his Lordship, [vide letter to the

English Mechanic of 1st March, 1878,) " rooks' nests," were for several

months in the spring and early summer, when the containing Rotifers

were abundant, rarely to be found either floating in the water, in the sedi-

ment, or attached to submerged plants. But now that the Conochili have

disappeared the sticks are plentiful, both floating freely and entangled in

I I
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the brown flocculent matter (which by the way is full of interesting

microscopic organisms) with which the water plants are at the present
time coated.

There cannot be the least doubt that, these " sticks " are
Diatoms, though Mr. Hy. Davis, (by whom an interesting article

on C. volvox was wi-itteu and published in the " Monthly Microscopical

Journal " for July, 1876,) once entertained, I understand, the opinion that
they are Desmids, possibly belonging to the genus Docidium. This can
scarcely be so, as the bodies divide longitudinally, as do Diatoms, and
not transversely, after the manner of Docidium and other alhed Desmids.
They do not (at any rate the form commonly found) belong to the genus
Navicula, as Lord Osborne originally supposed, as they lack the charac-

teristic " median longitudinal line and nodules ;" and liis lordship's

observation that only one form is found in each colony, and that the size

of all the sticks in each is the same, the size varying with the dimen-
sions of the colony, does not accord vdth my own. In one instance I

found a decided Pinnulaiia, if not P. viridula a form excessively

like it—one specimen only aznongst a number of the common
kind. The Diatoms, either owing to the jelly of the Rotifers

not being a favourable medium for displaying the markings, or to the

fact that the latter are worn away in some mysterious manner, are most
difficult to resolve. Those which are free in the water are by no means
easy, and though "high powers" have been brought to bear upon them,
it is by no means clear which they are. I believe them to belong to

the genus Synedra, closely allied to, if not identical with, S. fasciculata.

It is just possible that the plane spot at the centre of the valves may
have been mistaken for the line of transverse division. At first sight

it appears inexplicable that other bodies than acicular-shaped Diatoms
are rarely, if ever, found in these erratic jeUy-masses ; but when
we take into consideration that the jelly expands as the funnel-

shaped creatures emerge, and becomes compressed when they are

retracted, it is obvious the quasi tubes in which the animals

live are always " too tight a fit " to allow freedom of entry

for comers of every class, and it is simply owing to " Natural

Selection," (if it is lawful to adopt the expression,) and the

needle-pointed shape and hard and unyielding substance of the intruders,

that they ai-e able to gain a footing at the threshold. The sudden

retreat of the irritated hostess draws, perhaps, one of them in a little

way, the closely-pressing jelly retains it while its hostess cautiously

passes outwards. Another sudden jerk draws the unwelcome visitor

farther in, then another jerk and another, till the unbidden and perhaps

unwiUing guest reaches the middle of the globe and finds himself merely

one " stick " in a " rook's nest."

The " Productive Pond," as Mr. Bolton styled it, now its stock

of C. volvox is exhausted, has a rich store of the exquisite Polyzoa,

PluinatcUn rcpem, growing unattached, twining in and out among
the rootlets of Lcmna minor. This condition is more favourable for

observation than when the polypidom adheres to a large plant such

as Potamogeton natans, upon which I usually find it hereabouts, as it is

readily seen with transmitted light and without obstruction.—S. S. R.
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MOSS HABITATS.
BY JAMES E. BAGNALL.

The habitats or natiu'al homes of mosses are very varied. In fact

mosses may be found everywhere in country districts, so that banks,

trees, woods, fields, heath lands, walls, marshes, bogs, and other watery
places all have their several mossy inhabitants. Though in many
instances mosses show some degree of preference for particular habitats,

no positive line of demarcation can be drawn with regard to the habitats

of some species. Ceratodoii, for example, seems to be at home in every locality,

whilst others, such as the Sphagnums and many of the Orthotrich urns, &c.,

are truly selective with regard to their haunts. Hence, I can only indicate

the most hkely mosses to be found in particular habitats. In many
instances the same plants may be found flourishing in equal abundance
in a variety of habitats. I have already mentioned Geratodon }}urpureus,

as a moss to be found everywhere. It is abundant on heathy waysides

and on old walls, thatched roofs, and even on trees it is no less plentiful.

Banks, whether sandy, marly, or calcareous, are the favourite haunts

of many mosses, and if we examine a damp sandy bank between
February and April we shaU be almost sui'e to find the dark green silky

masses of Dicranella hetewmalla, easily known by its terminal fruitstalk,

which is pale in colour and is abruptly bent back just below the capsule.

The leaves will be found to be very narrow and all curved in one
direction, and the capstde surmounted by a hd having a longish beak,*

[Plate rV., fig. 13 a,] the peristome or fringe [Fig. 12 b] consists of

sixteen teeth, each of which is spht half way down.

In like places we shall also find Weissia controversa, which has
straighter leaves, with the margins rolled over towards the upper surface,

erect oval capsules, lid with a long straight beak, and a fringe of sixteen

rudimentary teeth ; when dry the leaves will be found to be much
twisted. Smaller tufts of the apple moss, Bartramia pomiformis, may
also be found, and may be known even when barren by its glaucous green

foUage. The capsules of this moss are apple shaped, and surmounted by
a shghtly convex hd. The fruit ripens in early summer.

Hypnum pralongum will be frequently seen fruiting about November,
but very often barren. In the barren state it may be known by its long

trailing feathery stems, which, however, vary very much in habit.

When in fruit it will be known by its long roughened fruit stalks,

(which are lateral as in all Hypnums,) [Fig. 5 a,] curved capsules, and lid

with a long cm-ved beak, [Fig. 13 a,] the fringe is in two rows, an outer

one formed of sixteen teeth, and an inner paler membranous one,

divided into sixteen tooth-like processes. Hypnum rutabulum, another of

the feather mosses, is more robust, has heart-shaped leaves, roughened
fruit-stalk, and a shorter conical lid. Hypnum velutinum is much smaller,

and has narrower lance-shaped leaves, and is more velvety looking

;

whilst Hypnum confertum, which is constantly associated with the above,

*A1I the references in this article are to Plate IV., facing page 193.
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has a smooth fruit-stalk, aud lid with a longish curved beak. Many
other mosses will also usually be found in like habitats.

Marly aud claj'cy banks will yield such mosses as Fusidens bryoides,

a very beautiful little moss, known by its flattened foliage, with leaves

on opposite sides of the stem, looking very fern-hke, fruit-stalk arising

from the top of the stem and surmounted by an erect reddish capsule,

with a cone-shaped lid, aud a fiinge of sixteen bifid teeth. The fruit of

this moss x'ipens from October to the end of the year. A larger species,

Fissidens taxifoUus, wiU frequently occur with this, but the fi'uit-stalk

arises from the base of the stem, the capsule is somewhat curved, and
has a longish beak; fruit ripe in November. A species similar to

F. bnjoidcs is also frequent in "Warwickshire, this is readily distin-

guished from it by the capsule, which is curved to one side. This is

Fissidens incurvus. This species ripens its fruit about February or March.

Another moss, frequent on banks such as I have described, is

Tortilla unguicidata. It may be known by its somewhat tongue-shaped

leaves, terminated by a small mucro or point, and having the margin

recurved, or turned towards the lower siu'face ; the fringe of the peristome

consists of thirty-two spirally twisted teeth. It fruits from December to

April. A close ally, Tortula fallax, not unfrequent, has leaves tapering

from the base, a more curved capsule, and fringe also twisted. Another

frequenter of marly banks is the minute DicmncUa varia, which occurs

in patches of a reddish green colour. It has naiTowly lance-shaped

nearly erect leaves. The capsule is small and slightly inclined to one

side, and the conical hd has a very short beak ; the fringe consists of

sixteen deeply divided teeth. It fruits about November.

Tortula aloidcs and T. amhigua frequently occur together on marly

and clayey banks. They are very closely alike, and can only be separated

by careful examination of minute details, but may be known from other
species occurring in like habitats by the short stem, dark gi-een somewhat
fleshy leaves, with the margins very much incurved. The capsule is

cylindrical aud erect in ambifiua, aud shghtly inchued in uloides. The
fringe is only slightly twisted.

On calcareous banks, such mosses as Pottia cavifolia may be
sometimes fouud ; this is a small species, having large concave leaves,

often terminated by a whitish hair-like point. If the leaves be examined
with a lens, some peculiar membranous processes will be seen attached
to tbe veins of the upper surface. The capsule is egg-shaped, and the
mouth has no fringe, or is naked, and the hd has a short inclined beak.
Pottia truncata frequent on all sorts of banks, has a wide-mouthed
capsule, aud narrower leaves than the last-named variety, with no mem-
branous processes on the upper surface. Pottia la)iceolata is larger, and has
a fringe of sixteen slightly perforated teeth. The leaves are spreading,

somewhat oval-oblong in shape, and are tei'minated by a small green
point. P. cavifolia, ripens its fruit in February, P. truncata about
November, and P. lanccolata about May on sandy banks. Many other
species may be found, Pofionatum aloides and P. nanum, and (in elevated
or sub-alpine districts) P. tinii(jerum, Dicranella crispa, Milium stcllare,

Brijum aniiotinum, Jli/piium sijlvaticum, Phascum subidatum, &c., while on
clayey or calcareous banks, such mosses &sllijpnum molluscum,II. Swartzii,

H. lutescens, Weissia mucroiiata, Phascum 2Jrt?e;is,&c., will often be met with.

fTO BE CONTINUED.]
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RAIN-WASH.
Not long ago I was walking over Middleton Moor in Derbyshire, an

elevated exposed tract of land lying a mUe or two north-east of Dovedale.

The most elevated points of the Moor—Arbor Low, Lean Low, &c.—rise

from 1,200 to 1,300 feet above the sea, and he near its margins, whilst

the centre is depressed. After walking over the limestone rock, barely

covered with short grass, which constitutes the gi'eater part of the

district, I found in a hollow near a farm house a considerable spread of a

light red loaraj^ deposit, which had evidently been largely dug, probably

to spread over and improve the neighbouring land. It appeared to be

fi'om six to twelve or more feet in thickness, and contained no stones or

fragments of foreign rocks. I had httle more than a passing glance at

this red clay, but it struck me that it was an interesting instance of the

chemical action of rain water on the typical rock of this district—the

Carboniferous or Mountain Limestone.

The Carboniferous Limestone contains about ninety per cent, of

carbonate of lime, and, in addition, some silicate of alumina, silica, oxide

of iron, &c. Now, the rain water in falhng through the atmosphere

dissolves out of the latter a little carbonic acid gas, and this combines

with the carbonate of lime, forming a bi-cavbonate, which is soluble

in water, and which is consequently carried off in solution by the latter,

thus causing the " hardness" of the water of limestone regions. The other

ingredients of the hmestone, however, are left behind. Slowly and gi-adually

do they descend the hill sides. On the veiy hill-tops the bare rock

peeps forth, but the slopes are covered with a few inches of debris,

over and through which the rain water courses, gradually abstracting

the soluble part, the carbonate of lime, and mechanically " moving
on" the other ingredients, until they ai'rive at the lowest point. I

noted that all the slopes of a given inclination had a terraced or step-

hke appearance, the lines running regularly, as if ruled at intei-vals of

a few feet. If it be a valley thi-ough which a river runs, the insoluble sub-

stances on reaching the bottom are then carried off by the stream, whose
waters they make muddy and turbid ; but on the limestone moors most of

the water percolates through the rock, or disappears down swallow-holes,

leaving the residue in the surface hollows. Here it accumulates. Most of it

is clay, but there is some sand, and the whole is tinged red by the oxide

of iron, which, by exposure to the air and water has been raised, if it

were not previously in that condition, to the state of the hydrated

peroxide. If we could measure the cubical contents of such a deposit,

and also by analysis determine accurately the composition of the rock

from which it was derived, we might obtain some interesting results as

to the amount of denudation of the district in recent times. We might,

perhaps, also obtain some idea of the rate of denudation, and the time

which it had taken to form such deposits. In connection with this, the

average rainfall might be made to jield results in aid. In the south of

England the clay-with-flints, which covers part of the chalk downs has
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had a similar origin* to our Derbyshire rain-wash ; the red cave-earth of

limestone caverns (Kent's Cave for example) is a similar residue. All

the soil of our fields, of com'se, is in large measure due to the disintegrating

and chemical action of rain, but I should prefer to retain the term rain-

wash, geologically, for any residuum which is wholly due to its action. I

should be glad to hear from any correspondents whether they have
observed any instances of deposits similar to that noted above, and under
what conditions. I believe there are some thick clay beds at the foot of

the Weaver Hills, which have been mistaken for boulder clay, but are

really nothing but rain-wash, but these I have not yet examined ; will

anyone describe them for us ?

W. J. H.
* Might not the well-known bed of red clay in Tideswell Dale have had a similar

origin.

THE PROPAGATION OF MELICERTA RINGSNS IN
AN AQUARIUM.

No one I feel sure can look at Melicerta ringens under the microscope

without being moved by feelings of the greatest admiration, and at the

same time of regret that such Ijeautiful creatxires are to be found only in

few places. I confess such were my own feehngs after having examined
some fine specimens kindly sent to me by Mr. Thomas Bolton, of Bir-

mingham, in February last ; and I thought if Melicerta ringois could be
successfully maintained in an aquarium that it would afford an excellent

opportunity for the study of the life histoiy of those beautiful creatures.

I therefore determined to make the attempt, and am pleased to say my
success has been greater than I anticipated. I did not succeed with my
first trial, but in the following month Mr. Bolton sent me some
remarkably fine specimens. With these I set to work again, and in

proof of iny success, there is now in a beaker before me two pieces of

Myriophyllum, one four inches long, to which are attached 200 specimens,

and on another piece, three inches long, there are 150 specimens of

Melicerta ringens. Indeed, I am sure there are altogether over 1,000

specimens in my aquarium.

Perhaps a description of my aiTangements would be acceptable to

many who may desire to have this interesting object always at hand. I

feel certain these arrangements will prove as successful in the hands of

others as they have in mine, and a knowledge of them will, perhaps,

induce many to enter into the study of Melicerta ringens, as suggested by

Mr. F. A. BedweU in his admirable notes on this subject in the last

number of the " Midland Naturalist." I now proceed to describe the

plan I have followed, and to point out the conditions which my
experience indicates are especially favourable to the propagation of this

interesting Rotifer.

The room in which my aquaria are kept is lighted by one window
which looks due east ; against the south side of the room there is a side-

board, the nearest end of which is three feet from the window. On the

sideboard are two aquaria, one holding 1^ gallons and the other four.
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gallons. The smallest is placed four feet from the window, and the

largest, which has been most successful, is placed seven feet from the

window. The temperature has ranged from 41° to 68° F.

The bottom of the large tank is covered with a shallow layer of the

finest river sand well washed. A little rockery consisting of quartz,

Kmestone, and fluoi'spar crystals, is arranged at the end. The plants consist

of one Vallisneria sixiralis, three water violets, (Hottonia imlustris,) and
three water milfoils ( Myriophyllum sjyicattim.) The last named plants are

arranged as much as possible along and under the surface of the water.

The Mehcerta is particularly fond of Myriophyllum and duck weed
(Lemna miiwr.) There are also in the tank two smooth newts, (Lissotriton

punctatus,) and of Mollusca there are six Planorhis corneus, three

SpluErium corneum, (to be safe put in no Limnea,) and plenty of Daphnia
and Cyclops. The water is very clear and sweet.

On the 4th September Mr. Bolton sent me a tube containing two
specimens of the beautiful gi-ouped Rotifer, Laeinularia socialis, which I

put at once into my aquarium, and now there are five more groups.

My aquarium is now a soiirce of the greatest pleasure to myself

and friends. I will not name all the wonderful forms to be met with

;

but the following list of some of my treasures will, perhaps, be interesting

:

Wlelicerta ringens, Flosctilaria cornuta, Lwinias curatopliyUi, Pterodina patina,

Rotifer vulgaris, Stentor Miilleri, Epistylis, Vorticella, Cothurnia imberbis,

Actinosphoerium Eichornii, and Actinophrys sol. If these observations

should be the means of inducing others to enter heartily into the study

of Melicerta ringens and other rotifera my object in writing will be

accomplished. William Shippeebottom, Bolton.

METEOROLOGY OF THE MIDLANDS.
THE WEATHER OF AUGUST, 1878.

BY W. JEROME HAKRISON, F.G.S.

A wet month indeed, the rain mostly falling during thunderstorms,

of which those on the 4th, 6th, 16th, 24th, and 30th may be specially noted.

The storm of the 6th was accompanied in North Leicestershire by hail,

which did much damage. At Dalby HaU some of the " lumps of ice
"

measured one inch in diameter; at Belvoir Castle they were " the size

of filberts." At Matlock Bath 2J inches of rain fell during this storm in

" less than two hours." From Nottingham, Mr. Lowe writes : "Themontlily
fall here (8-76in.) was the largest for the past thirty-nine years." Mr.

Davis, of Tenbury, states that the " rainfall for the month (7-81 in.) was
excessive, and has only been exceeded twice in the last forty-eight years

;

in July, 1834, 9-23 inches of rain were registered, and in November, 1852,

8-22 inches."

Temperature was very uniform and about the average, although

there was httle sunshine. The crops suffered much from standing in

the fields, and were not half secured at the end of the month. The
barometer ruled rather low. Fogs prevailed on the 25th and 26th.
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At Bishop's Castle the swallows were uoted to be gathering for

departure on the 19th, but many still remained on September 2nd.

At Alstonfield a great body of swifts (Hinindo apus) retired about

the 10th. Hyberaated specimen of the Painted Lady butterfly was seen

on Derbyshire side on the 1.5th, and of Red Admiral on the 20th.

The glow-worm was noted shining in the moist evenings after days of

heavy rain. From Shifnal the Rev. J. Brooke mites—" Few butterflies,

scarcely even white ones ; and only one or two Red Admirals. Peacocks,

and Tortoiseshells ; not one Clouded Yellow, although we had such a

strange influx of this species in August, 1877. Swifts gone by the 10th."

Proceedings of the Birmingham Philosophical Society. First Session, 1876-77.

Vol. I, No. 1. Birmingham : Martin Billing.

We have ah-eady announced (p. 1-41) the issue of the first part of the

Proceedings of the Birmingham Philosophical Society. We now proceed

to give some account of the contents, and in doing so warmly congratulate

the Society on the good work its members have already done. We
trust this pubUcation may prove to be the commencement of a long

series of valuable contributions to local scientific hterature. Of eighty-

two pages of "Proceedings" seventy-five are covered by three papers.

The first of these is by the Rev. H. W. Watson, of Bex'kswell, and is

on " The Kinetic Theory of Gases." Mr. Watson calls attention to

the endeavours which have been made " to form a plausible theory of

the constitution of a gas." He states, first of all, the theory in

accordance with which the elasticity of a gas is the result of the

mutual influence of the ultimate atoms of the gas upon one another.

These atoms, it was supposed, mutually repelled one another, and the

combined repulsion produced the outward thrust or pressure against

the envelope of the gas. Mr. Watson points out how it can be

demonstrated mathematically that such supposed mutual repulsion of

the particles of a gas fails to account for the pressure which manifests

itself. He then enters upon an explanation of the theory associated

with the title of his paper. According to this, the vaiying states of

elasticity of gas imprisoned within any flexible and expansible envelope,

or in any cyhndrical chamber fitted with an air-tight movable piston,

are due, not to the mutual repulsion of the gas particles, but to the varying

energy with which they all \abrate across their points of mean position.

The pressure upon the containing envelope always varies with the

temperature of the gas ; and as heat is now looked upon as a mani-
festation of energy of vibration, the adoption of " the kinetic theory

of gases " is but consistent with the reception ah-eady accorded to the

correspc iding theory as to the nature of heat. Mr. Watson, however,

very candidly shows that the kinetic theory, in one respect, fails to

account for experimental results.

K K
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Mr. Gr. Hookham, M.A., of Sutton Coldfield, contributes a
tlioughtful paper on "The Study of Science as an Instrument

of Higher Education." By "higher education" Mr. Hookham
means the education which should be begun when the mind has been
disciphned at school or college by a course of formal study. Habits

of thought once gained, the aim of each mind should be to assimilate

to itself truth as to the constitution of the universe. This can only be done
effectually by individual devotion to sorae special science. It should,

of course, be remembered that every such science has relations with
the whole domain on which enquiries can be prosecuted. Results

attained by others in other departments may be known; but mere
accumulation of knowledge of results is not " higher education." This
can only be secured by the mind coming into contact «ath the realities

of the universe. And what is higher education for the individual mind
helps on also the general enrichment of humanity in knowledge. This

is, Mr. Hookham thinks, especially exemplified in the beneficial influence

which the German Universities, in which the studies are wholly real,

are exercising upon the world.

The paper on " The Place of Archaeology in Science," by
Mr. James Kenward, F.S.A., of Harborne, is a most readable one.

In a very bi'oad sense, Mr. Kenward lemarks, all sciences which
concern themselves with the operations of nature, or with the

thoughts, words, and deeds of man, in past times, may be looked upon as

parts of a grand Archaeology—the Archaeology of the universe and of man.
But his concern is with Archaeology " as limited to human monuments
and human relics : as a study and a summarv of the remains—written

graven, sculptured, paiiited, built up, formed and finished in any mode

—

which appeal to us from palace and pyramid, and temple, and cave, and
cairn ; from book, and manuscript, and oral tradition." Besides being in

itself of interest to all for whom the past of human history is a " divine

drama," Archaeology is a valuable auxiliary to all other sciences. The
progi'ess of none of them can be estimated without an appeal to it. Mr.

Kenward's attractively written sketch of the development of Archaeology

ought to be widely road.

H. N. Grijiley.

Th£ Superficial Geology of the Country adjoining the Coasts of South-West

Lancashire. By C. E. De Range, F.G.S. London: Longmans and Co.

8vo., 17s.

This Geological Survey Memoir describes in detail the surface deposits of

the low plains lying between the estuaries of the Mersey and the Ribble,

and also in a more general way the same beds as far to the north as

Morecambe Bay, southwards to the Dee, and eastwards to Blackburn,

Bolton, and Manchester.

It contains 139 pages, including a few simple woodcuts, is bound in

a paper cover, and is issued by Her Majesty's Stationery Office at the

modest price of seventeen shillings, a fact which must be equally

aggravating to the officers of the Geological Survey and to the public.

The author commences by describing the physical geography of the

district—a plain but little above the sea, and sloping down to it, wth
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lines of sand hills oi- dunes running along tlie coast. The solid geology

of the country is composed of Triassic strata, but these are hardly ever

visible, being covered over with beds of glacial drift, often as much as

150 feet in thickness. Of these the lowest deposit seen Mr. De Ranee calls

the Till. It is a dark leaden-coloured clay, occurring at elevations of

200 feet and upwards only. It contains angular blocks of local origin, but

no shells, and seems to have been formed by a sheet of land-ice. Upon
it rests the Lower Boulder Clay, of reddish-brown colour, with many
stones and boulders of lake-district rocks. It is finely exposed in the

chffs north of Blackpool. It is often stratified, and the stones, though
striated, are partly rounded. Hence it would seem to tell us of a period

of submergence when ice drifting from the north and east dropped its

stony cargo in a shallow sea. Shells are not uncommon.

The Middle Drift Sand and Gravel marks a mild period, when
the glacial cold had decreased. It is sometimes as much as 70 feet thick,

but is often absent. The molluscan remains show a mingling of northern

and southern forms. It is commonly false bedded.

The Upper Boulder Clay is sometimes 100 feet thick. It is of a dull

red tint, weathering on the surfaces or joints which may be exposed to

the air, to a bluish-white. Large boulders are rare, but glaciated stones and
shell fragments are common. Mr. De Ranee believes that it was
deposited under similar conditions to those of the Lower Boulder Clay,

viz., from ice-floes in a shallow sea.

Thus the same triple division of the Drift is observable here as

obtains on the east coast of England. The two, however, were not

contemporaneous ; and it is a pity that the sama» names should have

been applied in each case to the different sub-divisions. Mr. S. V. Wood,
jun., has shown the great probability that the Lancashire Drift is of later

date than that of East Angha. Is it possible that the east and west

played a game of see-saw—the east coast first undergoing depression,

while land-ice scoiu-ed out Lancashire? The Geologists of the Midland

Counties must endeavour to aid in the solution of this problem, by

tracking the deposits as far inland as possible.

In the latter part of his work Mr. De Ranee treats at length of the

Post-glacial deposits, especially peat ; of the economic uses of the various

deposits ; the water supply ; the deposition of shingle and sand forming

the dunes ; the action of tidal currents on the Lancashire coast ; and
various other interesting points. One valuable feature of the work is

that abstracts are given of almost all the papers that have been written

by previous authors on the subject. In an appendix (revised by Mr.

Ethendge) the occurrence of the various shells which have hitherto been

found in the glacial deposits of Lancashire is shown with great fulness.

On page 132 we note a very obvious misprint of " clay " for " crag."

Altogether, we evidently have in this Memoir the results of some years of

really tough work—of work which only a love for science could make
pleasant. Mr. De Ranee may be congratulated in that he has given us a

record of hard facts which wiU endui-e and serve as a work of reference

for many a year to come.
W. J. H.



280 CORRESPONDENCE.

Comsijonbcntc.

DuKATioN OF Life of Cage Birds.—My canaiy died to-day, aged 15

years and 2 months. The one I had before it hved for 16 years. Are not
these ages considerably beyond the average '?—J. B., Leicester, Aug. '24th.

Woodcock.—On the 5th of September I saw a Woodcock put up
within half a mile of this place, by the side of a large pool of water.

When flying off, it appeared to be at a loss to know where to go, and
evidently seemed to feel like a fish out of water. I am not aware that
this bird is usually seen iu England before October

;
possibly some of

your correspondents can give some infoi'matiou on this point.—W. S.

Gresley, Overseile, Ashby-de-la-Zouch.

Cuckoo.—In the August number of the " Midland Naturalist " I read
that Mr. J. E. Thompson, of Tamworth, has " obtained a Cuckoo's egg in

the South of England as early as March 3rd." Will that gentleman
kindly inform your readers iu what year that occurred, also by whom
taken and authenticated ? I have never yet heard of a i-eally trustworthy
record of the appearance of the Cuckoo in any part of England before

the 6th of April ; and, personally, although I have noted the arrivals of

migrants for nearly twenty years in the South of England, I have no
record of the arrival of the Cuckoo before the 12th of April ; neither have
I known during the whole period of my observations the times of appear-

ance to vary more than five or six days.

—

Henry Reeks, Manor House,
Thruxton, near Andover. [Mr. Thompson repHes :

—" The Cuckoo's egg
referred to ininy letter (see ante p. 227) was sent me as a curiosity by the
father of one of my pupils named Boult, the son ha\ing taken it from a

nest in a hedge, Couch Lane, Winkfield, Windsor, 1818, not a particularly

open year, but which had some veiy cold weather even late in April

when there were sleet and snow storms. The shrubs which had a few
hours before given an appearance of summer were enveloped in snow. I

am enabled to fix the date with much exactitude by cii'cumstances which
I need not mention. Mr. Boult, who was then about sixty years of age,

sent me the egg to prove that the bird in some cases arrives very early

among us though seldom heard till mid-April, and the circumstance was
a great surprise to himself."

—

Eds. M. N.J

The Cuckoo's Note.—It is with the greatest pleasure I hail the arrival

of the "Midland Naturalist" from month to mouth, and feel deeply
interested in its general subject matter, its meteorological notes, its

gleanings, correspondence, &c., and never peruse it without deriving

profit ; and my idea is that encouragement should be given to those who
ask for information through its interesting columns, as this may lead

many young Naturalists to pursue a study which a rough style of answer
might cause them to forsake. Hence my having rephed to the enquiry of
" N." in your July number, imagining some might not deign to answer a
question apparently so unimportant ; but the number of replies has
convinced me that a hard and fast lino of action is not common to the
Cuckoo, (as your correspondents' experience in different parts of the
country help to show,) and that its cry somewhat varies under diverse

circumstances. I should like, however, to state the opportunity afforded

me in times past of observing the bird ; not with any view of gainsaying

the statements of your correspondents, Mr. E. J. Lowe and the Rev. A. S.

Male, kindly fui-nished in your September number,but with a view to a more
accurate knowledge being gained by further observation in various locali-

ties. In the summer of IBlo I left Loudon, my birthplace, for a sweetly

retired village, four miles west of Windsor, and on the edge of the forest,
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where I resided till 1854 ; aud, beiug of a very retiring disposition and
loving secludud ]iooks, most of my waking hours, when duties were over,
were s^ieut in tlie broad glades of the forest, in its deep recesses, or in
wanderings over the neighbouring heaths ; always alone, and avoiding the
residejice of man ; consequenljly, I have had many opportunities of
obsLTving the acticjus of the denizens of the forest, and the peculiarity of
si;niLi mtmbers of the feathefed tribe, which tliose journeying in company
raiglit not have had. The Cuckoo is an extremely shy bird, aud I have
fouuil many coiinLry persons wbo have never seen one, unless it has been
when flying ; and lihey may even then have sup[)osed it to be a pigeon.
A i)ersou must be very quiut, and hidden, or, in a general way, he will

not get a near sight of this sby bird. Hence arise many mistakes. It
is certainly here soiue days, at least, before uttering a cry at all, and
then it is very infre<inent and indistinct; but, as time goes on, the
bh"d is heard very frequently and distinctly, and just befoi-e its

departure it utters the repeated cry alluded to very frequently. I
have never heard the peculiar cry carlij ia the season; but it is

evident, from Mr. Male's lettci', that iu some places the cry is so
heard. The aged cottagers, in the neighbouiiiood I speak of, used always
to remark, when the repeated sounds were utto'ed, " The Cuckoo is

off, he does not like the haycocks;" and the better class would say,
" The Cuckoo is bidding good-bye to Old England." In hne, in that
part of the couni ly, the cjy was an acknowledged sign of its depai-ture.

With respect to the observatiou of Mr. E. J. Lowe, I must remark
his obsejvation will not apply to all parts, as I have watched the
bird iiy into a tree, utter the single cry two or tlu-ee times, then the
reiterated cry, and lastly fly off, perhaps uttering " cuckoo " while on
the wing, tio it is clear the habit of the bird is woHhy of a closer

observation, and that over a more extensive area than has yet been
given it.—J. R. Thompson, Tamworth.

Rosa latebrosa (Nob.) in Warwickshire.—About five years since, I
found a rose in one of the Solihull lanes which seemed to me to be a
variety of Eosa canina, but distinct, as I thought, from any of the varieties

described in Mr. J. G. Bakers valuable monograph of the genus, and as it

was very nearly allied to pMsa vrrticillacaiitha, (Merat,) I labelled it in
my herbarium, R. verticiUacantha variety. Recently, however, I received
from Mr. T. R. Archer Briggs, of Plymouth, one of our best authorities

on Roses, a specimen labelled Rosa latehrosn, (Nob.,) and I at once saw
that my rose from Solihull was identical with Mr. Briggs's plant ; but to

be more siu-e, I sent Mr. Briggs a specimen of the SolihuU plant out of

my herbarium, and received the following reply:—"Some time ago I
arrived at the conclusion that a rose collected by yourself was identical

with the plant from this neighboui'hood (Plymouth) that M. Deseghse
labelled Eosa latebrosa (Nob.) The flowering specimen you have sent
certainly puts the matter beyond all doubt. I am very pleased to see
that this rose keeps up its characters in so widely separated parts of

England." Plymouth and SohhuU are at present, I believe, the only
British stations for this rose. Mr. Briggs says it is abundant in his

neighbourhood, but at present I have only seen it near Sohhull, in

Warwickshire, two fine bushes growing near together in that locality.

It is closely alhed to Eosa verticiUacantha, (Merat ;) in fact, would follow
that plant in natural sequence, but difi'ers in having intermediate arma-
ture on the flowering shoot, in this respect apparently approaching some
of the spinosissima group. This plant is, therefoi'e, an addition to our
War^vickshire rose flora. No English description has yet been published
of this rose.

—

James E. Bagnall.

Notes on the Flora of Napton.—Understanding that the neigh-

bom-hood of Napton-on-the-Hill has not been much worked by botanists

L L
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I made an excursion tliitlier on August 17th, with the object of looking up
and recording, if worth while, any rare or interesting plants. A single

visit, and that so late in the year, can hardly give a fair idea of the flora

of a district ; however, I submit to your readers some notes on that

excursion. Starting from Birdinghury Station, on the Kugby and
Leamington line, I noticed, just outside the station, Lotus tenuis, Sison

Amomum, Siluus pratensis, Carduus eriophorus, Senecio erucifolius. In
former years I have turned up Galium tricorne, Linaria spuria and
Elatine in the first coi-n-field, adjoining the road to Frankton. Leaving
Birdinghury village, on my way to the wharf, I observed Scahiosa colum-

biiria and Carduuti acauli", both growing abundantly in a meadow on the

right of the road, some 300 or 400 yards x^ast a windmill, and a httle further

on Brachijpodium pinnatum growing with B. siilvatieum, Silote injlata, and
Picris hiemcioidcs in abundance. From Birdinghury Wharf I followed

the canal to Napton, observing on my way Spar(jaiiium simplex, Alisma

lanceolata, Lotus tenuis again in plenty, and close to Napton Rume.v luridis.

By the reservoir I saw Ncisturtium ampltihiuni, Helmintliin echioides,

Poli/gonum ampliihium and terrestre, Stadnjs jiahistris, Potamocjeton lucens,

Juncus htmprocarpus and compressus, Carex Itirta; in a cornfield

on Napton Hill were Centtnirea Scahiosa, and a plant which
seemed to be some hybrid form, possibly Stachijs amhigua, a hybrid

between S. 2)(iJiistris and si/lvatica, but much more nearly approaching

the former than the latter. In fact, it appeared to differ from S.jMhistris

only in ha%-ing less elongated racemes, terminating somewhat abruptly,

all the leaves shortly petioled and oblong-lanceolate, and in its habitat,

growing as it did in a dry cornfield on a hill of considerable elevation,

(from which, by the way, I obtained a magnificent view of the surrounding

country,) and not a single specimen only, but in gi-eat abundance. The
leaves are all shortly petioled, petioles one to three lines long, smaller

than in S. palusfris, rather crenate than serrate, and the whole plant is

smaller generally than in S. palustris. It has been suggested to me that

the spot might be a reclaimed marsh, and that this plant is the remains

of the marsh vegetation, and hence its starved appearance. This I do
not think at all likely ; the appearance of the ground seemed to me to

preclude the possibility of its ever having been a marsh or anj-thing

approaching one, being, as I have said, on a hill of considerable height,

and of a diy soil ; and, moreover, the plant was in gi-eat abundance
growing amongst the wheat. Perhaps some reader of the "Midland
Naturalist " can give some explanation. The last observations I made
were at Shuckburgh, viz., Conium ninculutum, Circaa lutetiana, and
remai'kably luxuriant forms of Braehijpodium si/lraticum, attaining, I

should say, over 4ft. in height.—H. W. Teott, llugby.

The Eoyal Oak at Boscobel.—In the report of the excursion of the

Shropshire Archcoological and Natural History Society, in the last

number of the " Midland Naturalist," the age of the tree now shown as

the Royal Oak is discussed. It is said that in 1857 its girth was lift. 4in.

at 4ft. from the ground. I have counted the I'ings and measured the

average rate of growth of a good many trees of various kinds, and have
adopted as a rough but fairly accurate estimate of the age of oaks, that

every foot diameter represents about fifty years of gi'owth. The increase is

greatest in middle hfe. The annual ring of wood is never less that iV of

an inch thick, and not often more than | inch. Taking the average as | aU
round the trunk, the diameter would increase J inch annually, or a foot

in forty-eight years. A tree lift. 4in. in girth is 3ft. 9.',in. in diameter,

which according to this calculation would represent about 180 yoai's of

gi'owth. But the tree in which the King took shelter must have been in

1857 about 250 years old. The rapidity of growth is affected by soil and
climate, and I do notknow the soil of Ijoscobel. If it is poor and shallow
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the annual increase would be less, and the tree might be 200 or even 220
years old, but I tliink it is scarcely possible to carry back the origin of an
oak of the dimensions given so far as 250 yeare, and, therefore, there
seems a strong probabihty that the present tree is not the original

but the descendant spoken of by Dr. Stukelej' .—F. T. Moix, Leicester.

The AxxuAii Fungus Foeat of the "Woolhope Naturahsts' Field
Club will be held at Hereford on October 3rd.

The Cktptogamic SocrEXTOF Scotland will hold its Annual Conference
at Edinburgh, on October 9th, 10th, and 11th, under the presidency of

Professor Balfour. The programme includes excursions, a dinner, and an
exhibition of fungi.

Locusts.—The United States Entomological Commission have
issued their report on the ravages of the Eocky Mountain Locust.
Nature says it is "a very important addition to the scientific and
practical Hterature on this subject."

Plant List for Dekbtshfre.—The Eev. W. Hunt Painter, of 2,

Belgrave Street, Derby, is engaged in editing a "Plant List for Derbyshu'e."
He will be glad of any assistance that botanists, residing in the neigh-
bouring counties, can render him. Specimens of the plants found will

be thankfully received, and, if desired, others will be given in exchange.

MicEOscoFicAL.—llr. Thos. Bolton, Naturahst, 17, Ann Street,

Birmingham, announces that for a subscription of £1 Is. per half-year,

paid in advance, he will supply a tube of hving specimens every week.
The specimens will include all varieties of which he may obtain a
sufficient supply, and will be forwarded as nearly as possible in twenty-
six consecutive weeks. To some subscribers he has agi'eed to forward
the twenty-six tubes during twelve months, or one per fortnight, and to

others (science teachers) more rapidly as they ma}- require them for class

work or exhibition. To such subscribers he also will fi'om time to time
post any notices or sketches that he may print of the various objects he
is distributing.

Thos. Oldhasi, born (Dubhn) 1816, died (Eugby) 1878.—3Ir. Oldham
received his first lessons in geology at Edinburgh, from Prof. Jamieson.
EetiuTiing to L-eland he aided Portlock in the survey of Derry and
Tyrone, (1843,) and afterwards held several offices in connection with the
Geological Society of Dublin and the Government Geological Survey ; in

1849 he discovered the fossil named after him by Prof. E. Forbes,
(Oldliamia radiata,) the then oldest known fossil organic remain. In
18-50 he was appointed first director of the Geological Sirrvey of Lidia,

and in ten years he succeeded in mapping geologically (with the aid of

about twelve assistants) an area in Bengal and Central Lidia of about
twice the extent of Great Britain. The pubhcations of the Indian
Survey, issued iinder his direction, are of a magniiicent description

—

quite equal to those which Dr. Hayden sends forth with such hberahty
from Washington. He was awarded the gold medal of the Eoj-al Society

in 187-3, and shorilj- afterwards rethed fi'om his post of Superintendent
of the Indian survey. His last days were spent at Eugby, where he took
much interest in the School Natural History Society. His obituary (fi-om

wliich this short notice is mainly compiled) appears in the " Geological

Magazine " for August, as do also two reviews by him (his last work, he
wrote them but did not Uve to coiTect the proofs) on Barrande's
" Cephalopoda of Bohemia" and Hayden's " Geological and Geographical
Atlas of Colorado."
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^vcpils of Societies.

BIRmNGHAM NATURAL HISTORY AND mCROSCOPICAL
SOCIETY.—Aup;us-t 6t.li.

—

General Mekttno. The Chqivman made some
general remarks upou tlie recent excursion l,o A'-ran, and spoke in hi'cb terms of
the cordial disposition displayed by every individual composiiic; tlie party, which
contributed so much towards the general success. lie also stated that the
unanimous opinion of the pa^ty was that the next excursion should he for four-

teen days, and that it he io Falmoutii. M'\ J. F. Goode PKlnljiicd a pbotocrraph
of the SLeam boat " Lizzie," and describecl the arrar';Pinents on board and the
mode of dredging. Mr. W. 11. AViikinson exhibited a numlier of plants collected

in Arran, amongst wliich were Droscra nurilka, /'iiif/nicn./n hisitanica, /'oJ>i/iod-

ium I'hcf/D^ilcris, /'. Drjinpfnris, JjOffira wonfavo, Ti. rrrnrra, Ar.plfiilum

mantiiimni, and Lijcopoclluni aJpinnm. Mr. W. II. Hughes made some observations
upon some of the more remarkable specimens wliich wer" dredged. These
included the rare star fish, Lr.idin f'rai/i//^ 'ma, and f'ariiir //a /liiriifa,a.Tnrhpl-

lariau worm, one of the most liamisoiue and graceful of the whole order, at^o

several Nuiiibrauchiate Mollusca, notably /)ofo roronala, Pari': /li/o-y, and Aurilla
crUfidn, new to the district. The collection, which was very numerous, included
an uudescribed worm, and a species of Goby not yet determined. ^Ir. Hughes
said the siiejiiueus would be carefully examined and a further report nifde. The
results with the towing net devised by Mr. Allport were very successful, and
included i7('yyi/i/(arirt and larval forms of Echinoderms and living Foraminifera.
Mr. Miles exhibited a beautiful series of mounted specimens of Marine Alg;i',from

Drummadoon Bay.—MicRoscortc.vL Genkeal IMekting.—August 2()th. Mr.
Bolton exhibited Crisfafella inucedo, and the cast shell of a small crab ; Mr. M.
Browne exhibited the larv;c of the Death's Head IMotli, (Aclieroiilia Alro/wfJ
taken in George Street, Spring Hill ; and (on behalf of Sir Arthur Scott) two
specimens of an African ISIoth, (Lrio rruur.)—September '2nd.

—

Genekal
Meeting. Mr. Boltou e:i\i\h\ied Laci:iiihii-ia ^oeicH.ti; Mr. J. Levick exhibited
Actiiwjihrt/s Klchlwrini in conjugation, and iS^pirostonuim amhifjuum. Mr. T. J.

Slatter exhibited Frederkflla svlJnna and rahuliceUa Khirnbcn/i, from near
Kedditch. Mr. W. Southall exhibited the following plants, from the Lake
district:

—

Parnafisla palnstrh, Utrirnlnria rii/r/ari-t, f^axifraiia steUaris, S.

aizoidcs, Li/cojtodium sfihi()titoidcs,Eiiulschim nylrnticwit^ and 0.'>iria renifuriiiis.

—On Monday, September IGth, an excursion took place, when about sixty

ladies and gentlemen visited Malvern and Eastnor Park and Castle. The party
left Birmingham at 9 30. Carriages were in waiting at Malvern Link to convey
the visitors to the British Camp. After luncheon the Rev. W. S. Symouds, of

Pendock, near Tewkesbury, delivered a graphic and interesting address on the
geological and historical features of the Malvern range. Afterwards a portion of

the party walked over the hills to Eastnor. j\Ir. Symonds' intimate acquaintance
with the neighbourhood eminently qualified him for his position of guide, and
enabled him to point out the numerous objects of interest both on tiie hills and in

the distance. On Midsummer Hill, Mr. J. T. Burgess, of Worcester, gave a brief

description of the British Camp formerly existing on that spot, and also indicated

the probable site of the camp occupied by the opjiosing Roman forces. Having
inspected the iiuarries at Ragged Stone Hill, the party jiroceeded to Eastnor, where,
in the meantime, the Castle and grounds had, by permission of Earl Soniers, been
visited by another portion of the company. Mr. AV. Coleman (the'Head Gardener)
courteously conducted the members over the grounds, which are most lovely.

Having been joined l)y the contiiiirent who had explored the hills, ample justice was
done to an excellent tea provided in a tent adjoining the Soniers' Arms Hotel.

During tea the Rev. W. S. Symonds gave a short account of the Ragged Stone
Hill, and related some interesting legends connected with its history. Votes of

thanks were then parsed by acclaniatiou to the Rev. ^V. S. Symonds and Mr. J. T.

Burgess, for the admirable waj' in which they had acted as guides ; and to the

Eight Hon. Earl Soiuers for his kindness in allowing access to his Castle

and grounds. A charming drive to Malvern Link in the fresh auiumn air,

and then a two hours' ride by rail, brought the party safe back again, everyone
being delighted with one of the most enjoyable excursions of the soasoii, the

arrangements for which were admirably carried out by the hou. sec, Mi". J. Morley.
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BIEinNCTHAMANDMrDLA.ND INSTITUTE SCIENTIFIC SOCIETY.
—The sixth atDnnal meetiDs was beid oji Si plcuiber lllli, in the Coimcil Eoom,
at the Institute, ^Ir. G. II. Twigg (I'l-esideui) iu the cliajr. Large allexidance of

Dienihers. Tlie animal report stated that llie iinTuber of members is li;;-!, ihe
Dumber from the industrial departTnciit be ini; tiG, trom the general department
12, and Jife members 1.3. This showed an increase of 14. I'apers badbeeu read
during the past ses.=ion on various snientitio subjects, the annual soirie was held
on Jannai-y 2nd, and eight excursions had been made t" places of interest. The
Lilirarian reported that 5c-:u scientific boots were issued last year, against 39^ in

the previous year. Thecommiltee had decided lo join tlie MidJaiid L nion of

Natural History Societies, pnd dt^legales atteudei( the anniial meeting; of the
Union. The finances of the Society were iji a flourishing ttaie. T)je report
having been adopted, a vote of thanks was passed lo the ('onncil for the
nse of tiie room. Mr. Ilobert liirbeck was elected President, Mr. ('. J.

Watson Vice-lVesident, Mr. Eobmson 'i'rea>urer, arid ilr. Cricls I-ibiarian.

The retiring President (Mr. Twigg) flien delivered an address, in the early
part of which be ca'led attention lo Uie lack of convenience which formerly
existed for students ar tlie Institute, who were desirous of confening wii.h each
other on the subject of their studies. The lormation of the Society provided
a room where students might readily confer with each otuer, and the gradual
but certain supply of high-class scientific books to the library of the Society
Lad given Institnte students the opportunity of consulUng the works of the
best writers in all scientific subjects. Mr. Twigg furthfe-r saut—" 1 commend ihe
ardei't study of all science for its own sake, and think we ought not to
content ourselves with taking such science as comes ready ro our hand without
making exploration in its nomain for ourselves. With legard to Botany, for
instance, it might be asked, What have wc near at haiid wherein original

research can be made on this subject? I am no Botaiiist, and cannot presume
to indicate the most likely fields for discoveiy, Iml i think I could find a
green bank under any hedgerow, and place my hat on so much of it as would
afford subject for inquiries of absorbing interest, on which I doubt whether
any one could give irie full information. Take an example. I piuck a small
star-shaped tiowev, and show it a botanist. ' Oh yes,' he says, ' L'ellis

jjerejtnis.' This is, doubtless, valuable information. I, however, know it

as the common daisy ; and what I wish to learn is, why tne outer circle

of the flower is white whilst its centre has a yellow colour, and, when
partly satisfied on this point that it is cousniered lo be so coloured in order lo
attract the visits of ins<=-cts for the purpose of fertilisation, I proceed to enquire
how the flower has become so entirely changed in colom- from its greta stalk, and
where is the laboratory in which the process is comiucti d. Is it due to the jiower

of light alone, or to some chemical quality ? Waiting for an answer, I see near
me the common dandelion in seed. What a graceful tuft of feathers is (here,

and what a contrast to the flower of the same plant. On ai tempting to gather it

the slight motion causes the feathers to become detached and fly away ! lam
told that this is tlie method by which the seed is scattered ; whereas the former
plant seems to grow on from year to year in the same sjiot without any provision
for becoming difl'used. And why do we find t!ie leaves of the daisy broad and
even, and those of the dandelion long and deeply indented? I tbiiik 1 have
indicated just a grain of sand on the seashore of investigation stretched before
ns, whilst there remains an infinity of speculation as to the vast area hidiien to

our view beyond the waves of eternity." Turning to another subject, Mr. Twigg
said
—

" I have for a long time in leisure moments thought of the natural forces at

cur disposal, and asked myself the question. Do we make the best use of those at

our command ? We see prunitive methods put into practice for utilizing the
force of the wind, and the power of running water ; but these suffer such frequent
fluctuations that, since we have had the power of steam placed at our disposal,

they have received little consideration, and remain in about the same state of

improvement which they had reached a hundred years ago. Is steam, as now
procured, our most readily available force, or is there not some other equally
constant and more advantageous power ? What can we do with the sea, situated

as we are on an island indented wiih numerous channels subjected to its

influence : even in an inland town like this we feel that it is at our doors. Can-
not then something be done with the immense power of its daily tides, rising all

around our coast, and exercising such a stupendous force that no diminution of

it could possibly be experienced, no matter to what eitent we might find it in our
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power to utilize it ? And when we also find it similarly exerted in such
sheltered jilaces as the Avon Gorge, where the violent storms of the sea coast
would not be encountered, is there notsome justification in hopiug that a subject,

which has been the day-dream of many others as well as -myself, may at no
distant date receive such attention as will render it no longer a mere visionary's

idea ?" The address was listened to with great attention, and a hearty vote of

thanks was awarded to Mr. Twigg.

BIRMINGHAM SCHOOL NATURAL HISTORY SOCIETY. — This
society, under the presidency of the Rev. A. R. Vardy, M.A., (Headmaster,) is

in a thriving condition. The fortnightly general meetings have been held
regularly throughout the year, at which papers have been read by various
members, the chief of which are the following :—February 1st, " The Purple
Loosestrife," by Mr. Levett ; May 17th, " Coal : its Origin, Structure, and Distri-

bution near Birmingham," by Mr. Atkins. The Society consists of forty-five

members. President, Rev. A. R. Vardy, M.A. ; Vice-presidents, Rev. E. P.
MacCarthy, M.A., R. Levett, Esq., M.A., Rev. J. H. Smith, M.A., J. Turner,
Esq. The Botanical Section has made two excursions, the first to Hagley and
thence to Barnt Green, on April "iith ; the second, on May 2.jth, to Haywoods,
near Kmgswood, where the following uncommon j)lants were found :

—

I'ohjgala

depressa, Myosotis syivatica, Convallaria mojalis, Carex pendida, in addition
to ninety other species. Mr. Turner is president of this section. The Entomo-
logical Section has been doing some good work, under the presidency of Mr.
Levett. Numerous rare and interesting specimens, brought by various members,
have been exhiliited at the Sectional Meetings. The Geological Section has also

been working well, under the presidency of Mr. Atkins, having made excursions
to Dudley and other places of interest in the neighbourhood, and having held
Sectional Meetings regularly.

BURTON-ON-TRENT NATURAL HISTORY AND ARCHAEOLOGICAL
SOCIETY.—The last excursion of the season was made on August 14th to Tam-
worth, Mr. W. C. Owen being leader. The church was first visited, where the
Vicar, the Rev. Brooke Lambert, pointed out the objects of interest. The earliest

portion of the church is of Norman date. In the tower is a double winding stair-

case of unique construction. The church, which contains many interesting
monuments, has been lately restored. The parish register dates back to 15.56.

Tamworth Castle was next visited, Mr. Cooke, the present resident, kindly
guiding the party. The Moat House, a fine old Elizabethan mansion, was next
seen by permistion of the owner, Mr. J. F. Woody. After tea, the party drove to

Seckington, calling at Stalfold Hall to see the interesting chapel atljoiniug. At
Seckington is a large mound and a series of cntrcnL'hments, supposed to be an
ancient British earthwork. Mr. A. Clarson, of Tamworth, described it, and told

what is known of it. The excursion was greatly enjoyed.

CARADOC FIELD CLUB.—The third Field Meeting was held at Lilleshall,

on Tuesday, Aug. '27th. Heavy rain in the morning prevented more than a cursory
examination ef the geologic features of Lilleshall Hill, on which light has been
cast by the recent labours of Dr. Callaway ; but, as the weather cleared, a pleasant
afternoon was spent in inspecting the ruins of the Abbey and a walk through the
woods. Mr. R. W. Ralph (secretary of the Severn Valley Field Club) kindly and
hospitably acted as guide through the day.

DUDLEY AND MIDLAND GEOLOGICAL AND SCIENTIFIC SOCIETY
AND FIELD CLUB.—The sixth Field Meeting of the year was held on Tuesday
and Wednesday, September 17th ami 18th, at Chester and Northwich. A goodly
party assembleil at Chester, and accompanied by a large number of members of

the local scientific societies, proceeded to Northwich under the guidance of Mr.
Thos. Ward. By the courtesy of the Weaver Trust, a small steamer was in

waiting to enable the visitors easily to go to the hydraulic canal lift at Andertou,
which was explained by Mr. Wells, the engineer, and its action tried by most of
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the party either ririing up or do^vn in the floating' boats. The way was then
taken to the Wittou Salt Mines, which were illuminated, and the mode of

blasting and working the rock salt was explained by Mr. Thompson, the owner,
and great interest was taken in collecting specimens of the fine crystals reformed
in the water remaining on the iioor of the mine. Eeturning to Chester, all dined
together at the Grosvenor Hotel, after which the Chester Society of Natural
Science received the members at their Museum, where great preparation was
made by collections of microscopic and other objects. A hearty welcome was
expressed by Prof. Hughes, the President, and most interesting addresses were
given by Messrs. Hughes, Shone, Shrubsole, and De Ranee, on Local
Antiquities, the Boulder Clay, the Origin of Salt, and Local Geology. On
Wednesday, Mr. Hughes conducted the party around the walls of the city and
the other objects of interest which so abound there. At the Town Hall, Mr.
Jeafferson snowed some of the more interesting of the public documents, which
he is examining on behalf of the Historical Commission. After dining together

at the Queen's Hotel, the party separated with hearty thanks to those who had
received the Club and taken so much pains to make the visit one of exceptional
interest.

EVESHAM FIELD NATUR.ILISTS' CLUB.—On Saturday afternoon,
August 31st, by the kind permission of E. C. Budge, Esq., of the Abbey Manor,
Evesham, the Club visited his grounds, and a very instructive and pleasant
afternoon was spent in viewing his garden, greenhouse, and collection of

curiosities, mostly dug up on the site of the Abbey. The party were accompanied
by Mr. Herbert New, who gave some valuable information relating to Simon de
Montfort, the Battle, the Abbey, &g. A meeting of the Club was held on
Thursday evening, the 5th instant, Mr. J. S. Slater in the chair. It was decided
to pay a visit to the Worcestershire Natural History Museum at Worcester, on
Saturday, the 21st September. The annual meeting of the Club was arranged
for Wednesday, the 23rd October.

NORTHAMPTON NATURAL HISTORY SOCIETY.—The principal field-

day of the year was the one to Fotheringhay and Burleigh. A )arp;e party of

members and friends proceeded on August '20th, by L. & N.-W.E., to Elton Station,

and then walked to Fotheringhay Castle, of which but one fragment of masonry
is left, although the general plan of the castle can still be made cut. From the
keep a very picturesque view is obtained over the valley towards Oundle, and
the moat sides are interesting to Botanists, as being the only habitat in

Northants for Ranunculus parviflorus ; Faparer somniferum, Htioscyamus niger,

Onojjordon Acanihium (relics of the old castle garden) were also found, tbe thistle

being called by the villagers Queen Mary's Thistle. In what was once the
castle yard a fine bush of Cratccc/us o.vi/acantJioides was noticed. A short
description of the old castle having been given, the interesting church was
next visited. There an owl was disturbed and flew about the churchyard,
close to the members, affording a close view of a rarely day-flying bird.

Vehicles conveyed the members by portions of the old woods ot Bedford
Turlieus, the borders of the forest here and there being festooned
with Clematis vitalba in rich profusion. The woolly - headed thistle

C. eriophorus. Inula conyza, Calamintha menthifolia, Origanum vulgare, Cam-
panula glomerata, vars. ccendea and alba, and Euphrasia officinalis, were noticed

passing Wansford, where Verhascum nigrum is to be found, and looking to the
Nene specimens of <S'i'?i?» latifolium were seen. The party proceeded by the old north
road to Thoruhaugh, where the botanists left the party to visit Southorpe Marsh,
and were well rewarded by finding Juncus ohtusiflorus, Carex flava, Schcenus
nigricans, Menyanthes tnfoliata, Parnassia palusfris, Pedicularis palustris,

Carex vesicaria, EriopJiorum angustifolium, E. latifolium, Eupatorium canna-
hinum, &c. The calcareous borders of the road from here to Southorpe Quarries
yielded Campanula glomerata, Asperula cijnanchica, Gentiana Amarella, and
Chlora perfoliata, the same plants beiag found on the quarries of Soitthorpe and
Barnack. These quarries are the most productive of all the Northants localities

for rare plants in spring time, being covered with Anemone Pulsatilla, Acei-as

antkroijopliora, Hippocrepis comosa. Astragalus Jujjjoglotfis, Antennaria dioica,

Habenana viridis, &c., but in August, as was to be anticipated, a different flora
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was observed, the most conspicunus plants being Airopa Belladonna, Cyno-

gl.issitm (iijirlnaln, GenH.ana Ainarello,var. alba ; JCrythrwa^ Oentauriuni, a single

specimen of Jhipricho-rls war.<'/a/.i, Calnnilnlha Acinos, Verbascum nifirum, &c.

In the fielfis leading to Bu'-leigb, Centanrca ci/uims, (a rare NorLbauts plant,)

Lmniia 'niiiwr, yh-ckys arreii^lt, C'alai,i>.nt/ia ^c.'/jc/v, Ncpeta Ca'aria, &c., were

gathered. The Eutnuiologists bucceeded in capturing souie hue C'/nlkia cardai,

the Beuford Ijhie, tlie Ked Ailuiiral, and large HeatU butterflies. Kejoiuiug the

party at L>arle;<;)i House, to visit wbicli special permission had been given by the

Maniuis of Jixeier, an hour was pleasantly spent in loolsiug at the splendid

collection of paintings, and the interesting state roouu with their rehcs of Queea

Elizabeth and Treasurer JJnrleigli, after which but short time was spared for

Stamford before tea, the return journey being by the Weiland Valley and

Market Harborough.

rETEREOROUGH NATURAL HISTORY SOCIETY.—A botanical

excur.sion took place on July 4th. The river near Wausford Station was first

visiteit, and yieldf-d Ni/niphi-a alba in abundance ; then Stibbington Wood, where

Orchi-i ],iiro.m'"lalis, U. 'uiacuUda, I'icia hirsula, V. fctra.ipcniui, Anlhjllls

vnliinraria, hathijms pralensis, I'runcUa vulijaris, Eri/thnca VeHtaurium,

Eujiiu-aaia qfjiruiaiis, Hi.eracinm Filv^'^IUi, Melianlhemuin vulqarc, Tamus
cnmiauir'f^, /Iri/nina dioiea, UenUinrea l^cabiusu, C. nhjra, Bcahloaa nrveusis,

JJill^ir-./icuiii perfollahim, t'ntgarla rcsca, Fcahica elatior were collected. Leaving

the wood and proceeding to "the river, (tbrough Siibbingtou village,) the banks of

wliicli were followed to VVansford Standi, where iStc/larin glaaca, Xiijihir liitetnii,

Thdlirti-Hiii Jiarti.m., and i^^'jilrwa uimaria. were gathej'ed. Sutton Heath and

adjoining u:eadows were nest visited, when the following plants were collected:

Sinrca jilipenduln, Anac/allis arvensis, J. tenella. Lychnis Cithar/o, Centaurea

Ciiai'us, Jrin pupudaco'rus. Orchis cunopsca., ringuic7da vuUjaris, Samolus

Valeraiidi, Lj/siiiiachia Hainmularia, Si /(i/i/nfl<iri>i. nodosa, Pedicularis palustris,

Jtanuncuhi's Flamm ula. Astragalus gl'/cyi'/n/llos. Mclilotus^ ojiiciiialis.roa pralensis,

P. nimdls, /'. nenwratis, Harde.ini jiralem^r, Vyi/o.'ni.rKs cristatus, L'hlcuia pratense,

Alopecums geidculatus, A.i)ratensis, Biiza media, Eriojjhoms jJulysUichyon, and

Equisetuni iimosum.

TAMWORTH NATURAL HISTORY, GEOLOGICAL, AND ANTI-
QUARIAN SOCIETY.—At the general monthly meeting, held on the 'ind

September, Mr. W. G. Davy, gave a description of the Wood Ants, (Fonnica nifa,)

the largest of our British species. An account of the materials employed in the

structure of their nests was given, and many instances of the wonderful

economy of these insects recorded. He exhibited a large number of the ants in

their nest within a glass case. Several donations were made to the Society's

Museum, and the proceedings terminated with the usual vote of thanks.

WOOLHOPE NATURALISTS' FIELD CLUB.—August 22.—The fourth

Field Meeting was held at Leominster, and the British camp at Croft Anibrey

was visited. On arriving at the park gates leading to Croft Castle the party

was met by the Rev. J. Edwards, Rector of Croft, who acted as leader. The
celebrated grove of sweet chestnut trees was visited, and of the trees measured

at the club level of five feet, one was found to be 2l)ft. Din. in girth, and another,

a magnificent specimen, 22ft. The latter has a long horizontal limb, about eight

feet from the grotmd, 10ft. oin. in girth. The church and its interesting

monuments were inspected. The business of the Club was transacted at the

British camp, which was carefully e.N.amined. The return was made through

a lonely dingle, where many ferns were found. After a refreshing cup of tea

at the Rectory, the party returned to Leominster and dined. Subsequently

an interesting paper on " The Cedar Tree " was read by the President, (the

Rev. H. W. Phillott, M.A.,) and another " On Remarkable Trees in the

Neighbourhood of Loudon" was contributed by Mr. Swinburne.

EXCHANGE.
Wanted Alistna nafans and Pijrus covununis in exchange for rare plants

G. C. Dkuce, Northampton.
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FEESHWATEE LIFE.—in. INFUSOEIA.

BY EDWIN SMITH, M.A.

If a little hay is steeped in watei- for a few days, and the infnsion is

then examined, it will be found to teem with microscopic life. Sirailarly

the natui'al infusions offered by accumulations of water containing

decaying animal and vegetable matter, or ponds where the simpler forms

of vegetation flourish, are tenanted by countless millions of minute
animals of various kinds, which, from their mode of occurrence, were
named by the earhest observers Infusoria. The term at first included

many organisms which, further investigation showed, could not be

retained in the same class
;
plants mistaken for animals, because they

moved about ; animals of higher organisation, such as the Eotifera

;

others of a lower type, like the Amoeba. This sifting process is even yet

far from complete. It is not improbable that many forms now placed in

this class, when their hfe histoiy comes to be written, wiU have to be

separated from the Infusoria properly so called. The number of species

may also be reduced. For in the imperfection of our knowledge it is

well to remember that forms which to-day are counted as distinct

species may hereafter prove to be only different stages of the same
animal.

Like other members of the sub-kingdom Protozoa, the creatures we
are considering possess a simple body not divided into segments, and one

which cannot be cut into two exactly coiTesponding halves. There is no

definite ahmentary canal, but digestion is effected indifferently in any

portion of the fluid contents of the body. Pellets of food may be lodged

in vacuoles extemporised in various parts of the interior, but they are

not enclosed in stomachs separated by any sort of wall from the

surrounding mass. Compared with other Protozoa, the Infusoria exhibit

a more advanced difterentiation of structure. The fluid protoplasm or

sarcode, of which the bulk of the body consists, passes externally into

a denser portion, the so-called cortical layer ; which again is often

protected by a still firmer covering termed the cuticle. Food is admitted

by a distinct ciHated mouth opening into a short ciliated gullet, whence

it passes, together with a small quantity of water, into the general body-

cavity. When a proper mouth is not present, there is at least an oral

region where a mouth may be extemporised. Refuse is excreted at a

particular spot situated near to or remote from the mouth ; but the

discharging orifice is not, as a rule, permanently visible. One, two, or

more contractile vesicles, having a fixed position in the cortical layer and

connected with channels leading inwards, serve by then- slow expansion

and quick contraction to keep up a sort of cii-culation in the fluid interior,

and to purify the sarcodic contents. In the same layer are found a

nucleus, the female element, and, attached thereto, a nucleolus, the male

element of the reproductive process. Reproduction takes place either by

self-division lengthwise or cross-w^se, or by the conjugation of two

individuals ; the former method being characteristic of the sedentary, the

latter of the free-swimming Infusox-ia. The same species may multiply

in both ways.
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With regard to external appendages, the three sub-groups of

Infusoria are differently furnished. The Flagellata have one or two long

filaments hke a whip-lash ; the Acinetce have numerous radiating tubular

tentacles, which act as suckers ; and the Ciliata have vibratile cilia,

employed as organs of prehension and locomotion. In the last gi'oup the

cilia may be distributed over the whole body and be all of one kind, or

widely scattered over the surface and of different kinds, or hmited to the

under side of the body, or placed in a circlet or short spiral round it.

In some species the ciha all move in concert when the animal swims.

In others only the smaller cilia at certain points appear to assist locomo-

tion, while the larger resemble non-motile bristles and only occasionally

move by the twitching of the supei-ficial coat. Certain bell-shaped

forms, e.g., Vorticella, possess a tubulai- stalk by which they are attached

to water-plants during the principal stage of their existence. This stalk

contains a contractile thread, which, on the slightest shock, shortens

into a spiral and jerks back the bell.

Of the ciliated kinds some have the power of secreting a soft

gelatinous envelope or an open vase-hke case, into which they retract

and from which they extend themselves at pleasui-e. The case is mostly

fixed by a very short stem, or by its closed end to some aquatic plant ;

but occasionally it is canied about by the animal, which has broken

away from its support, and swims freely through the water. Many
Infusoria, possibly all, undergo, at certain periods, what is called the

encysting process ; that is to say, they enshroud themselves for a time

in a gelatinous covering, which hardens into a thin membrane, and
meanwhile they become quiescent. The process appears to be sub-

servient to pi-eservation through the cold season, or to mixltiplication, or

to metamorphosis.
''

To the above brief description of the class I will now subjoin a few
notes on such common examples as have occurred to me in the ponds
about Nottingham. Stentor may be looked for at ttU seasons in clear

water covered with duck-weed. I have taken specimens in Febi'uary

during frosty weather. The body is trumpet-shaped when extended, but

is drawn up at times into various figures from obtusely conical to ovate

or globular. It often fixes itself by the nai-row extremity, which spreads

out a little adhesive foot for the purpose. When free, it swims with a
moderately quick rolling motion. The surface of the whole body ia

covered from end to end with lines of minute cilia ; while a broken spiral

of longer ones suiTOunds the head with a ^vl•eath like a figiu-e of six. The
break in the wreath indicates the position of the mouth, near which may
be noticed a contractile vesicle and its connected channels. I have
occasionally seen three or four transparent vacuoles at a time bulging out

from the side of the animal, but they did not contract. The nucleus,

when I have observed it, has had the form of a horse-shoe. As to

colour, my specimens have been either pellucid, or tinted dull blue,

green, or even black, by their granular contents. The last were evidently

specimens of .S. niger, and were got from a pond in Bestwood Park

;

length, ^\ of an inch. It is iutex'esting to notice diatoms, small

animalcules, and so forth, in the food-vacuoles. Instances of self-division
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or conjugation may pften be observed; and I once met with a whole
colony, produced by progressive self-division, all thrusting out their

heads from the middle of a lump of jelly, which served as their common
envelope.

The bell-shaped Vorticellce are famiHar to every microscopist, and
they are as beautiful as they are common. They are often so abundant
as to look like a white fluff clothing the roots and stems of aquatic plants.

The bell he.s no ciUa on its surface ; but from the open rim protrudes a

disk which bears a rotary wreath of these organs. In the depression

between rim and disk he the mouth and the excretory orifice close

together. The former opens into a well-defined gullet, which extends

some way into the interior, where also a contractile vesicle and a curved

nucleus may readily be discerned. Careful iUumination is needed to

show the contractile thread inside the tubular stalk. When a VorticeUa

breaks away from its place of attachment, as not unfrequently happens,

the bell may swim off with the stalk in tow. In one such instance I

observed the bell come to rest by its cilia on a bit of weed ; and while in

that position, the stalk every now and then contracted spiraUy as usual,

although the movement could be of no possible use to the creature.

This led me to think that the movement is ordinarily quite independent

of anything of the nature of will. Specimens may be met with in

various stages of fission ; and occasionally one or two small oval bodies

are found adhering to the stalk where it joins the bell, but what part

they play in the life-history of Yorticella I have not been able to witness.

Continuous self-division increases the number of individuals by a

sort of geometrical progression. In such a way are pi'obably formed
those splendid compound clusters which, as in Carchesium poUjpitiam,

exhibit the magnificent spectacle of forty or fifty bells connected by their

ramifying threads with one common trunk. It is a fine sight to behold

a number of bunches all contract their fibi'es at the same moment to one

centre, the top of their common pedicel, and to si^read out again in loose

array as before ; and to see this done again and again, not by one

specimen alone, but by a colony of specimens crowding the bit of water-

plant under examination. I have taken Carchesium on AnacJuiris from

imder the ice in the month of January.

Minute Vorticelhne forms are found in parasitic clusters on the

carapaces of Cyclops, Daphnia, and other Entomostraca ; on the sheUs

of water-snails, on water-beetles, and on various aquatic lai-vse. Not
that the so-called parasites actually feed upon the substance of their

host ; they do not claim board, but only lodging. They feed in the

surrounding element, as usual, by their ciha. Epistylis dirjitaUs infests

in thick masses the abdomen of Cyclops, having the appearance of an
elegant but rather cumbersome train. The bell-part is ^^j^ of an
inch long ; the little stalk is branched and non-contractile. A much
smaller species, with a simple stalk, has a length of no more than

5655 of 8,n inch. I have also met with a sessile form, fiUed with

grains of chlorophyll, and completely colouring the abdomen of the

unfortunate Cyclops green. Length of body from jlj to j-^'u of

an inch.
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There is a family of Infusoria closely allied to the Vorticellae in

their form and habits, but distinguished by the absence of a stalk and

by the possession of a roomy sheath resembling a veiy thin transparent

vase, into which the animal can withdraw itself by a general contraction

of the whole body. The two kinds with which I am acquainted are

Vaginicola and Cothurnia. The sheath of the former is sessile ; that of

the latter is supported on a short stem. They multiply by self-division.

Hence they frequently occur in pairs, each pair occupying a common
vase. From the vase the twins protrude their ciliated crests by a

simultaneous impulse, and after feeding awhile suddenly close up and

shi-ink to the bottom of their cell. The retreat, however, is only

momentary. Immediately they begin to rise again slowly and steadily,

until they once more stretch forth to fish for prey. A contractile vesicle

is situated not far from the mouth. The sheath of Cothurnia may be

yellow, brown, or rusty red. I have seen Vaginicola sailing about, case

and all, attached to a fragment of weed. Both kinds continue active

through the winter.

[to be continued.]

HOW WE FOUND THE MICEOZOA IN THE BOULDER CLAYS
OF CHESHIRE, &c., AND WHAT WERE THE RESULTS.

BY W. SHONE, ESQ., F.G.S.

During the early part of the year 1873 I had frequently washed the

boulder clay of Chester for Foraminifera without success, until in

September of that year my friend, Mr. J. B. Manning, (Governor of

Chester Castle,) found in the upper boulder clay of Newton-by-Chester

a boulder bored by SaxicaiKi rugosa, in the cavities of which fragments

of the shells remained. Wishing to possess these fragments, he proceeded

to wash them out ; but in doing so observed that the holes were not

filled with the red clay in which the boulder was found, but with sand.

Mr. Manning shortly afterwards showed me this sand, and as I was
aware that the bore holes of recent Saxicava) fi'equently contained sand

full of Microzoa, which fills the space once occupied by the flesh of the

Mollusc, I suggested we should go to our mutual friend, Mr. J. D.

Siddall of Chester, and examine it. We did so, and, on iilacing the sand

beneath the microscope, were rewarded T\ith the sight of several shells

of the Foraminifer

—

PohjstonieUa crisjya. Mr. Manning thereupon

remarked " if we are to succeed in finding Foraminifera in the boulder

clay we must look for stones with holes in them." I, at the time^

thought this very hopeless, as out of the thousands of boulders I had
examined this was the first that I had seen with cavities in it.

After parting with my friends that evening, it occurred to me that

the turbinated shells of TurritcUa terchra would offer a still more effec-

tive shelter to the Microzoa. These were very abundant in the boulder

clay of Chester, and I possessed a great number of them.
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This idea was fiu-ther strengthened, as I had previously observed

these shells were iilled, not with the red clay in which they were found
imbedded, but with a greyish-white sandy material—not occurring else-

where in the boulder clays. So I put the idea that evening into practice

by washing out, in a test tube, the substance which filled the inner

whorls of the Tunitellse and other Gastropoda. After pouring off the

fine muddy particles, there remained behind a fine sandy residuum
which, on being placed beneath the microscope, I found to be full of

Foraminifera, Ostracoda, Sponge spiculse, and the spines of Echini. So
thus was accomphshed, after many unsuccessful attempts, the discovery

of the Microzoa in the boulder claj^s.

The next question was, whether this was a mere local phenomenon,
or was general in the boulder clays of the district. In order to deter-

mine this, in the spring of the following year, 187-5, I made various

excursions, and I found the Microzoa in the Gastropoda of the boulder

clay of Madeley, in Staffordshire ; Wliitchiu'ch (Salop,) Colwj-n Bay
(Denbighshire,) St. Asaph, Hawarden in Fhntshire, Dawpool, Newton,
(Cheshu-e,) also 700 feet above the sea at Macclesfield and Arnfield,

(Cheshire,) Liverpool and other parts of Lancashire, the Isle of Man, etc.

;

in fact, wherever on the west coast I found Gastropoda in the boulder

clay, the Microzoa abounded in the sand within them.

We then began to question ourselves how these Gastx'opoda became
filled with the grejish-white sand, though they occurred imbedded in a
matrix of red boulder clay? In the early part of 1875 there was a short,

but, for the time, a veiy severe fi'ost. At the mouth of the Dee there is

an island, called Hilbre, some five acres in extent ; it is distant about a

mile and a half across the sands from the Cheshii-e shore. This space is

covered with water at half tide. The dead shells of the MoUusca,
Ostracoda, and Foi'aminifera, which hve in the laminarian zone, are cast up
and left by the receding tide between the ripple marks. The dead shells of

the Gastropoda, as they he in these hollows, get more or less filled with the

greyish-white silt containing the Microzoa. The frost was severe enough

to freeze the sea-water left by the tide in these hollows. Consequently the

Gastropoda filled '^^th this silt, the broken shells, &c., were enclosed in

thin sheets of ice, which were broken up on the return of the tide, and
such as were cast ashore on Hilbre Island were piled together and frozen

into blocks. "When the thaw commenced, it set the blocks free. Charged
with the Gastropoda, filled with silt and bi'oken shells, these tiny ice-rafts

floated short distances away, distributing, as they melted, then- load of

broken shells, and casting the silt-filled Gastropoda over the mud flats of

the delta of the Dee.

Recently Mr. R. D. Darbishire, B.A., F.G.S., gave me some silt

containing Foraminifera, &c., gathered from the beach at Gorteen,

Connemara, Ii-eland. My mother, Mrs. Shone, on examining this debris,

observed that the fiy of the Gastropoda, which abounded in it, were

filled with this Foraminiferal silt, and only awaited the formation of

ground ice on the shore, to transport them and repeat the phenomena of

the Gastropoda of the boulder clays.
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Tlius, a flood of light was tlirown on a subject which had puzzled

even the late Professor Edward Forbes, who suggested the " ploughing

up action of ice-bergs, and the sweeping action of great waves coming

from the north." But the mud of the boulder clays requhed a stUl sea

for its deposition ; and its depth in Lancashire and Cheshire may be

judged fi'om the fact that the upper boulder clay of Macclesfield is

700 feet, and of Amfield, Cheshire, upwards of 600 feet above the sea

level ;
yet the broken and fragmentary shells of the Mollusca occur

throughout at all levels, and are all littoral orsub-httoral in their habits

—

some Uving on rocks, others on sand, others on sea-weeds, yet found in a

common matrix of red clay—none of the bivalves with valves united, and

all more or less broken.

The presence of the glaciated erratics and arctic Mollusca tells us

the climate was severe enough for the formation of ice in the winters

along the then shores, when the north of England was sunk, perhaps, a

thousand feet or more beneath the glacial sea; when glaciers ground

their way down the valleys of Wales and the Lake district, sending forth

their turbid streams of mud into the sea to form the boulder clays.

Along these shores lived the Mollusca ; from these shores the ice-rafts

distributed them over the sea-bed, together with the glaciated stones

with which they lie entombed, which bed, since upraised, has become the

plains of Lancashire, Cheshhe, and, pei'haps, the MidJSind Coimties.

The gi-anite boulders in the boulder clays of Lancashire and Cheshire

have been traced to their soi;rces in.Eskdale, Cumberland, and Criffel,

Scotland ; and their distribution extends far beyond the limits of these

counties, in a southerly direction. There is, therefore, a fair field of

research open to the Midland Geologist in the boulder clays of those

districts. The boulder clays of the north-west of England were once

thought to be azoic, yet they have jaelded to research a large fauna.

In the upper boulder clay of Newton-by-Chester, I have found 148

species of Mollusca, Ostracoda, Foraminifera, &c., where no one thought

of looking for a shell before 1873.

A word or two in conclusion may be spared for the middle sands and

gravels, which occupy considerable areas in Lancashire and Cheshire.

Professor Hull, M.A., F.E.S., wasthe first to obsei-ve that the di-ift clays and

sands and gravels could be separated into three divisions—1st, in descend-

ing order—an upper boulder clay ; then, 2nd, tliis was succeeded by

(middle) sands and gi-avels ; and, 3rd, a lower boulder clay. The

physical featm-es and the fauna of the upper and lower boulder clays are

very similar, except that the lower boulder clay bears evidence of more

glacial conditions than the upper. All the phenomena I have described

are applicable to both clays. The middle sands and gravels differ from

the boulder clays—first from the total absence in them (except near the

mountains) of glaciated stones. The shells, too, of the Gastropoda are 7iot

filled vdth Mici-ozoa, like those of the clays, but with the coarse sand or

fine gravel, in which they aie generally found embedded. The rolled

character of the broken shells of the MoUussa also jjoiuts to a difi'oreut

mode oi distribution to those of the boulder clays.
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The bands in which the shells occur in the middle sands and
gravels bear evidence, too, of current bedding, aU of which facts taken

together with the presence of southern types of Mollusca, appear to

indicate an inter-glacial period, when the sea was free from iioating ice,

and the glaciers—if any—ceased to pour into it the mud which formed

the lower boulder clay. The partial denudation of the lower boulder

clay, however, supplied the materials for the middle sands and gi-avels,

together with the derived Arctic shells—sometimes found mingled with

the southern ones in a common tomb. The agency which disti-ibuted the

shells in the middle sands and gi-avels I beheve, with Mr. De Kance,

C.E., F.G.S., to have been marine currents.

All this, and more, came of the preserving of a pinch of sand

out of the Saxicava-bored boulder found in the upper boulder clay of

Newton-by-Chester.

Anyone wishing for the more detailed results will find them stated

in my papers, viz. : In the Quarterly Journal of the Geological Society

of Loudon for May, 1874, on " The Discovery of Foraminifera in the

Boulder Clays of Cheshire," and in the one for May, 1878, " On the

Glacial Deposits of West Cheshire, together with Lists of the Fauna
found in the Drift of Cheshire and adjoining counties."

PARASITES OF MAN.*

BY T. SPENCER COBBOLD, M.D., F.R.S.

^Continued from page 213.]

Considering the importance of the new parasite (Filaria Bancrofti)

it was thought advisable to devote more space than usual to the

literature of the subject ; consequently, the remaining species of

filarifoiin nematodes may be dismissed with comparative brevity. It

happens, moreover, that much doubt hangs over the question of the

genuineness of several of the forms that require to be noticed. The
human strongyloids, on the other hand, are all of them well defined

species ; and, as will be seen in the sequel, they play almost as impor-

tant a role in the production of endemic disorders as do the Filaria)

themselves. In a general sense, the Guinea-worm may be spoken of as a

Filaria, but, for reasons given in my introductory treatise and elsewhere,

I prefer to consider this parasite as the type of an osculant genus

(Dracunculus.) The nomatoids variously placed by helminthologists under
the genera Sclerostonui, Anchylostoiiui, Dochmius, and so forth, are all of

them closely related to the Strongyli properly so called. As regards the

question of nomenclatui'e, I must leave it to Mr. Grove to say whether,

in the genera above mentioned, it is permissible for us to retain the final

component stoma unaltered. Many continental helminthologists no

* Commnnicated by Mr. Hughes to the Microscopical Section of the Birmingham
Natural History and Microscopical Society, October 15th, 187H. On Dr. Cobbold's
behalf a microscopic slide was shown, containing namerous embryos of the Guinea
worm. The young worms had been mounted some twenty-five years previously.
They were originally taken from adult Dracuncnli in the possession of the late Sir
George Balltngall, of Edinbuigh. Altogether the specimens had been preserved
for upwards of half a century.
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longer speak of the genera Distoma, Tristoma, Polystoma, Sclerostoma, and
so forth ; hut, following Diesiug, they prefer to convert the final Greek

component into a true Latin syllable. Thus we have Uistoininn, Pohj-

stomum, Sderostomum, and the like. Long habit has so fully famUiarised

us with the old plan of retaining the Greek termination unaltered, that

I confess to some reluctance in parting with the final component (stovui)

although the form is not strictly classical. On the other hand, the

introduction of new and more striking departures from the legitimate

method -of employing the binomial nomeuclatuz'e is much to be

deprecated. Such a barbarism as Hijpewodon hutzkopf, for example

—

intolerable as it must sound to the scholar's ear—is, nevertheless, freely

accepted by well-known Naturalists both at home and abroad. In

helminthology there are probably fewer glaring errors of nomenclature

than occur in other departments of Natural History science. Never-

theless, I think Mr. Grove's criticism in the matter of the family term

Distomidce perfectly just.* Following the practice of the late Edward
Forbes and others, I have frequently, and as I think fittingly, employed

the names of savans for the purpose of forming new genera and species.

Thus, by almost universal consent (on the Continent, at least,) my genus

Bilharzia has been adopted ; its general acceptance being in part due, no

doubt, to the fact that, as a genex-ic term, it had priority over the various

other titles severally proposed by Diesing, Weinland, and Moquin-Tandon.

Nematoda continued.

28.

—

Filaria lentis, Diesing.

Synonymy.

—

Filaria octili, Owen ; F. oculi-huniani, Von Nordmann.
Kemarks.—This small worm was originally discovered in a case of

lenticular cataract, under the professional care of the distin-

guished oculist Von Griife. Similar cases have also been
recorded by Jiiugken and Sichel, by Gescheidt and Von Amnion,
and by M. Fauo. There is no certain evidence as to the sexual

maturity of the worms obtained in these cases, although in one
instance the parasite measured three-quarters of an inch in

length.

Literature.—The standard works of Leuckart (1. c. Bd. II., s. G'22,)

and Davaine, (1. c. deuxieme edit., p. 831,) and in my Entozoa,

(p. 332.)

29.

—

Filaria labialis, Pane.

Syn.—None.

Remarks.—The original description of this species was based upon
the "find" of a medical student at Naples. The worm (of

wliich tlie female only is known) was an inch and a quarter in

lengtli, and occupied a pustular cavity in the upper lip.

Lit.—Quoted by Leuckart (s. GIO) and Davaine, (Synops, c. VTI..)

from Pane's Nota di un elmiute nematoide, in Anuali dell.

Accad. degli aspirante Naturahste, Napoh, 180-1, (Ser. 3, Vol. IV.)

30.

—

Filaria hominis oris, Lcidy.

Syn.—None.

Remarks.—This apparently sexually immatui-o worm was
described by Prof. Leidy, from a specimen preserved in alcohol,

and labelled as having been obtained from the mouth of a child.

It measured live and a half inches in length.

* See tlie " Midland Naturalist " for May, p. 123.
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Lit.^Leidy, J., in Proceed. Pliilad. Acad. Nat. Sci. for 1850,

(p. 117.)

31.

—

Filaria trachealis, Bristowe.

Syn.

—

Nematoideum trachcale, Bristowe and Rainey.

Eemarks.—Minute worms, each measuring about ^^ of an inch,

were found by Rainey in the trachea and larynx, (post mortem.)
Their matui-e condition is unknown.

Lit.—Bristowe and Rainey, in the Path. Soc. Trans, for 1855.

32.

—

Filaria Loa, Guyot.
SjTi.

—

F. oculi, Gervais and Van Beneden ; F. lacrymalis, Dubini

;

F. medine lis is, Gmehu ; Dracunculus oculi, Diesing; D. Loa,
Cobbold.

Remarks.—This worm is found beneath the conjunctiva of negroes.

It is rather more than IJiu. in length ; being particularly

abundant in the Gaboon region of "Western Africa. It has also

been seen in Brazil and other countries. When the worm
voluntarily quits the eye, a natural c\u'e of the disease is

thus produced.

Lit.—Fully noticed in the standard works of Leiickai-t, Kiichen-

meister, Davaine, Moquin-Tandon, and especially Gervais and
Van Beneden. The descriptions are chiefly taken from the
WTitings of Lestrille, Guyot, and Arrachart.

33.

—

Dracunculus medinensis, Cobbold.

Syn.

—

Filaria dracunculus, Bremser ; F. medinensis, Gmelin

;

Dracunculus, Lister; D. Persarum, Kaempfer ; Furia, Modeer;
Gordius, Linnsus ; Vermis, Grundler.

Intermediate Host.—The Russian traveller and helminthologist
Fedschenko discovered that small freshwater crustaceans, of the
genus Cyclops, harboui' the larvce of the Guinea-worm. In the
fi'ee embryo stage these larva3 perforate the abdominal segments,
and thence proceed to coil themselves within the limbs of the
crustacean bearers.

Remarks.—The Guinea-worm disease, so common in India and
other Oriental countries, is undoubtedly the same disorder as the
Dracontiasis of Plutarch. It corresponds also with the
Israehtish endemic affection described by Moses as due to fieiy

serpents. Kiichenmeister's learned historical narrative leaves

no room for doubt on this point. The older writers frequently
confounded nernatoid worms with serpents. As regards the
mode of infection, there can be little doubt that the advanced
larvae of Dracunculus are swallowed with potable waters, and
thus pass into the human stomach. Thence the female worms
migrate to the surface of the body, in which situation they
rapidly grow to maturity. The female pax'asite in its sexually

mature state has been very fully anatomised by Professor

Bastian. The embryos have likewise been carefully studied by
Bastian, Busk, Carter, Fedschenko, Leuckart, Robin, Davaine,
Lewis, and myself.

Lit.—All standard works, especially that of Leuckart, which
offers an admirable resume of the whole subject, including an
exhaustive summary of Fedschenko's wi'itings. Extensive
hterary references are given in Davaine's well-known work, and
also in the Bibliography appended to my introductory treatise.

[to be continued.]



298 FOSSILIFEROUS CLAYS,

NOTE ON SO^IE FOSSILEFEROUS CLAY,
AT WOLVEEHAMPTON.

BY THE REV. H. W. CROSSKEY, F.G.S.

Some time ago I received an ounce or two of clay, -wliicli had been
found in excavating a drain at Wolverhampton. On examination it

yielded the following fauna :

—

FoEAMraiFEKA.
Pohjstomella crispa. Pohjmorpliina lactea.

Mr. H. B. Brady (who kindly examined the specimens) informs me
that they are typical forms, far too widely distributed for anything

positive as to habitat to be said about them, but that the chances are

they belonged to a starved, shallow water marine fauna. They are more
probably starved with cold rather than fresh water ; and Mr. Brady
would " guess " them Arctic rather than brackish.

MOLLITSCA.

TelUna balthica.—Fragments.

Dr. J. GwjTi Jeffreys obligingly examined these fi-agments, and

states that " they must belong to TelUna balthica, because of their

fleshy and loose calcareous textm-e." On the card to which I had

affixed the fragments Mr. Jeffreys detected the miniite portion of a

univalve, which (lie states) is " petrified and probably Liassic, being

derived ;" and refers to the paper by the Kev. W. Lister, " On the Drift,

containing Recent Shells, in the neighbourhood of Wolverhampton,"

published in the " Quarterly Journal of the Geological Society," Vol.

XVni., p. 159. In this paper it is noted that in the drift at Bushbuiy

Junction rolled shells and other fossils, derived from Liassic rocks,

such as Grj'phaea, Ammonites, Cardinio), and Belemnites, accompany

Nassa reticulata, Tiirritella communis, Purimra lapillus, Littorina squalida,

Astarte Arctica, Cardium edule, TelUna solidula, and Cypriim Islandica.

Of these species, two are decidedly Arctic, \iz., Aatarte Arctica and

Littorina squalida, but the others are common to British and Arctic

waters.
ECHINODERMATA.

Echinus ? Two spines.

These spines are too worn for the species to be determinable, but

undoubtedly they are spines of an Echinoderm.

Dr. Jeffreys remarks generally upon the specimens submitted to

him by Mr. Lister—"It is possible that these shells may have been

can-ied off with the pebbles fi-om a beach in the Ai'ctic regions by an

iceberg, which, after traversing a considerable distance in the glacial sea,

may have stranded or melted and deposited its load in the spot where

the shells and pebbles had now been found. The present data are,

however, insufiicicnt to enable me to form any opinion on this point."

The specimens now recorded do not enable any more decid«d

opinion to be given. If not in situ, they must have been in the mud
iutcmiixed with the stones and boulders brought down by one of the

numerous icebergs which stranded in this district. In cither case,

however, they add to the proof of the submergence of the Midland area

during the last great geological epoch, and eucoiu'age us to hope that

other shell beds may yet be found.
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A SKETCH OF THE HISTOEY OF THE
LEICESTER LITEEAEY & PHHiOSOPHICAL SOCIETY.

T. MOTT, F.R.G.S.

In the year 1835 two young men of Leicester, a physician and a

lawyer, met at an evening party and discussed with unusual earnestness

the condition and prospects of the town. It was a period of great

pohtical excitement
;
party passions separated friends and made general

intercourse difficult. The question arose as to how this condition of

things could be amehorated. The young physician had recently been

studying in Manchester, and described to his fi-iend an institution of

which he had been a member there, and which struck him as a useful

means of bringing cultivated men together on a neutral platform This

was the Manchester Literary and Philosophical Society. The lawyer

listening to the physician's Uvely description of the beneficial action of

that society, became inspired with a strong ambition to establish a

similar institution in his own town. His friend entered warmly into the

scheme, and they began at once to discuss preliminaries. It happened

that in poHtics and theology they were diametrically opposed, but as the

new Society was to ignore these irritating topics this was rather an

advantage than otherwise.

It was agreed that each should invite half a dozen of his personal

friends to a preliminary meeting to be held at the Medical Library in the

month of June. At this meeting the Leicester Literary and Philosophical

Society was estabhshed. Thirteen gentlemen were present, of whom six

are still hving ; and among those six are the two founders of the Society

—^Dr. Shaw and Mr. Alfi-ed Paget.

Dr. Shaw was elected its first President, and Mr. Paget its first

Honorary Secretary. A room was engaged, a code of rules di-awn up,

and the first meeting of the Society was held on the 7th of S sptember,

183-5, when the President delivered an admu'able opening address on the
" Influence of Science upon the Happiness of Mankind."

At that time the population of the town was about 45,000, and the

Society started with sixty members subscribing one guinea a year each.

The population is now about 120,000, and the members of the Society

about 300.

For the first threeyears ladies were not admitted, and the attendance

at the meetings, which were held monthly at half-past seven in the

evening, varied from about ten to thirty.

During these three years many excellent papers were read before the

Society, but occasionally a meeting was adjourned for want of an
audience. The proposal to admit ladies was warmly debated at four

successive meetings, and was at last carried.

At the meetiag on October the IBth, 1838, each member was allowed

to introduce one lady, and the advertisements and circulars of the

succeeding session bore the words " ladies invited." At the same time

the meetings began to be held fortnightly instead of monthly.
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This change appears to have put new hfe into the Society. From
that period it made continual progress both in numbers and in social

influence.

In October, 1837, a dinner was given by the Society to Professor

Sedgwick, who had come to Leicester to investigate the Geology of

Chamwood Forest.

In the summer of 18il the Society's Museum of Geology, Natural

History, and Antiquities was estabhshed. In Februai-y, 1843, it had

grown to such importance that it was resolved to give free admis-

sion to the pubhc during three days a week, and Mr. John Plant,

then a young man, was appointed Curator. Mr. Plant has since

become well-known in the scientific woi-ld, as the Ciirator of the

Peel Park Museum, Salford. The public were greatly interested in the

opening of the Museum, 5,000 persons being admitted dming the first

fortnight.

In 1849 the Museum was handed over to the Town Council, who,

having adopted the Museums Act, and levied a half-penny rate, purchased

for its reception, at a cost of £3,000, a building erected twelve years

previously for the Proprietary School. In this building it has remained

for nearly thii-ty years.

The collection at that time contained about 10,000 objects. It has

now about "22,000. Many of the original specimens, such as stuffed birds

and insects, have decayed and been thrown away. In some cases this

has happened twice over. Natm'al History specimens exposed to the

light will only remain good for a limited period. The increase has,

therefore, been more than would at first appear.

An arrangement was made between the Town Council and the

Society, in an informal manner, not in wi-iting, that the Society should

retain the supervision of the Museum, should have rooms provided iu

the building for its meetings, should select the curator, and should

pay £52 a year towards his salary. This arrangement, with slight

modifications, was continued till the year 1872, and worked with

remarkable smoothness and fair success. The half-penny rate, which
realised at first only about £100 per annum, increased with the increase

of the town, until in 1872 it produced about £450. But the whole of

this was expended in salaries, repairs, new cases, and sundries. No
specimens were pvirchased with it. The increase of the Museum
collection depended entirely upon donations, a large part of which
came from the Society, which continued to devote its funds to this

purpose.

In 1872 a new rUcjime was introduced, which is still in operation.

The government of the Museum is now in the hands of a Special Com-
mittee, consisting of ten members of the Town Council, who appoint also

8i.\ gentlemen, not members of the Corporation, as co-optative members
of the Committee. The Council of the Society are entitled to recommend
four of these six. The Committee thus constituted of sixteen members
appoints six of its own body as Honorary Curators of the Museum, each
with his own special depai-tment ; and these Curators, who generally
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include all the four co-optatives recommended by the Society, become
practically the medium of communication between the Society and the

Museum Committee.

The removal of the Society in 1849 to the rooms pro'S'ided for it in

the Museum was the beginning of a new era in its history. There was a

great accession of members, the numbers soon rising from the former

level of 90 or 100 to 150.

The Lecture Eoom, however, would barely seat 200, and it became
necessaj-y to limit the privileges of members in introducing friends.

For twenty years the Society kept steadily on its course, selecting its

annual Presidents alternately from opposite pohtical parties, though

prohibiting pohtical discussions on its platform
; giving every season,

fi'om October to April, a course of about fifteen lectures, every one of

them offered gratuitously mostly by members of the Society, and nearly

all of a highly creditable character ; and doing its part in a quiet way
towards maintaining the higher education of the town.

But at last the interest and life of the Society began to flag, and the

members to fall off. Several Presidents made spasmodic efforts to

rekindle the general interest in the Society's work, but in 1870 a resolute

and experienced organiser, the Eev. Robert Harley, F.R.S., was elected

to the Presidential chair, and with remarkable skill and vigour

completely rejuvenised the Society. Under his guidance and advice

several plans previously projected or talked over were promptly carried

out. It was decided to introduce into the annual course of lectures sis

by professional gentlemen of the highest reputation, regardless of cost

;

to estabhsh an annual excursion in the month of May or June for the

members and their friends ; and to appoint a new officer under the title

of Corresponding Secretary, who should be the prime minister of the

President's government.

These, with other minor reforms, were completely successful in

restoring the Society to health and progress. The number of members
increased annually. The professional lectures were inaugurated by
Professor Huxley, the largest pubhc hall in the town being taken for the

occasion and well fiUed.

The first excursion was devoted to the Geology of Chamwood
Forest, under the able guidance of Mr. James Plant, F.G.S.

Hitherto the Society has done httle in the way of publication. It

has issued an annual report in a pamphlet of from thirty to fifty pages,

and in 1855 a volume of 380 pages was pubhshed, containing in extenso

a selection of seven lectures recently dehvered before the Society. This

volume was presented gratuitously to every member, but the expense

was about £60, and the expei'iment was not continued. From a very

early period of its history, the pubhcation of its Transactions has been
debated at intervals, but the necessity of devoting its funds to the

Museum, and the feeUng that the strength of the Society did not he in

the direction of original research, always prevented it. In 1875, how-
ever, it was resolved to collect the early records of the Society's work,

and to pubhsh them in brief abstract, in parts, to be issued at intei'vals

imtil the cmTent date was reached.
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Of the Trausactions in this form, four parts have been issued,

inchTcIing the fifteen sessions from 1835 to 1850, giving abstracts of a

large number of pa^Ders, many of them of great local interest.

The Society was never more vigorous and flourishing than it is at

the present moment. It has about 300 members subscribing a guinea

each, about twenty lady associates subscribing half a guinea, and about

twenty-five honorary members, all except one residing at a distance. Its

sectional committees, established in 1819 for the pursuit of special

branches of Art and Science, but most of which remained for many years

in a dormant state, are wakening into real hfe. The Council have under-

taken several additional courses of educational lectures for the general

benefit of the town, as well as the members. The Corporation have
recently pro%aded, partly by public subscription, and i)artly from the

borough estate, a new block of buildings in connection with the Museum,
in which a veiy handsome Lecture Hall, seating 500 persons, is devoted

to the use of the Society, and there can be little doubt that when the

Midland Union holds its annual meeting in Leicester next May, it will

receive a very warm and hearty welcome from the Literary and
Philosophical Society, under the auspices of its President for the year,

George Stevenson, Esq., who is one of its oldest and most valued

members, an Alderman, and an ex-Mayor of the borough.

NOTE ON (ECISTES PILULA.

At the meeting of the Birmingham Natural History and
Microscopical Society, held June 11th, 1878, (see "Midland NaturaUst"
at p. 202,) I exhibited the very rare Hotiiev Melicerta jiilula, or, more
correctly, (Ecistes pilula, which I had then just found in Sutton Park.

The history of this species appears to be as follows :—In the journal of

the Quekett Club, 1868, this animal was described by Mr. J. G. Tatem as

a variety of Melicerta, in which " only rudely shaped excrementitious

masses adherent to the gelatinous investment ai-e observed," but no
distinctive specific name was suggested for it. This description was
accompanied by drawings, which are fairly accurate so far as they go.

In " Science Gossip," 1872, Dr. F. CoUins described the same
organism as a new species, and gave a very incoiTect account of it,

stating that " the pellet with which the animal builds its tube is formed
in a kind of >^a.c, situated at the lower extremity of the abdomen," (fee.

In the " Monthly Microscopical Journal," July 1st, 1872, Mr. C. Cubitt

takes this species as illustrative of the structural differences between
FlosculariiD and Mehcertidas, and speaks of it as a form with which he
had been acquainted for some years, and which he had called M. pilula,

from the fact that " she fortifies the gelatinous basis of the thoca with
her own excrementitious pilules."

In this paper the author proposed to divide the whole thccated

section of llotifera into two families only, distinguished primarily by the
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position of the marginal wreath of setas and the cingulum or
secondary belt of ciha and of the ganglion, relatively to a hne or axis
drawn from the mouth to the anus. Of these two families he proposed
to make Melicertidse include the genera Mehcerta, GScistes, Limnias, and
Tubicolaria under the term Melicei-ta, while Conochilus, Lacinularia,

and Megalotrocha were to be grouped together under the common name
of Lacinularia.

But later observers have added several species to each of the old

genera, the characters of which are sufficiently distinct to justify the
retention of the older divisions. The difference of the form of the disc

is a sufficient distinction between Mehcerta on the one hand and Limnias
and CEcistes on the other, while the two latter are separated by the
different form of the lobes, the character of the theca, and their general

habit.

If we accept the genus fficistes at all, the species we are now
describing should certainly be included in it. My friend. Dr. C. T.
Hudson, says on this point—" They are fficistes, and good specimens of

the genus."

Mr. Cubitt's description of the singular habit of this animal is quite

correct, but he does not appear to have obsei-ved the precise manner in

which the remarkable operation is performed, from which it derives its

name. It is self-evident that only a minority of the excrementary pellets

discharged by the creattu-e can be required or used to fortify its theca.

The larger part are whirled away from the vicinity of the animal in

the manner familiar to all who have observed the thecated Rotifers or

the freshwater Polyzoa—but those which are utilised for building

purposes are ejected between the rotifer and its tube or theca, and
received under the lower margin of the cihated trochus, where they

remain for a few seconds as if the animal were making sure of its proper

hold, and then by a sudden retraction of its body it dabs the pellet into

a proper position on the margin of the theca, and instantly resumes its

usual condition. The amount and regularity of the pellets with which

the tube is fortified varies very much. One finds occasionally an

individual in which they are so few and irregular as only to suffice for the

identification of the species. Regular feeding -with water containing

abundant food produces a corresponding increase in their number and

regularity, and a supply of carmine and indigo on alternate days is

followed by the deposition of very regiilar alternate layers of red and

blue courses on the outside of the tube, which, when viewed by strong

dark background illumination, then forms a very pretty object.

My specimens produced abundant ova, which were formed in the

usual manner in the ovary, and thence extruded into the space between

the animal and its theca, and deposited upon the lower part of the foot,

as is customary with this division of the Eotifera. I have not yet

observed their development nor, although I have examined a large

number of specimens, have I yet been fortunate enough to see the male

of this species.

A. W. Wills.
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Iltbiffos.

The Geology of the Fenland. By S. B. J. Skektchley, F.G.S.

London : Longmans and Co., 1877. 8vo. Price 40s.

Another Geological Survey Memoir of 335 pages, with some good maps,

sections, and woodcuts, but which should have been issued at about half

the price mentioned above. The Survey is supported by a Parliamentary

grant, its officers receive nothing extra for the memoirs they write, the

publication of which is, indeed, absolutely necessary if the public is to be put

in possession of the information which it has a right to expect, and yet

this is long delayed, and finally pubhshed in a badly got up style and

at a high price, contrasting ill with similar publications of other nations,

and even with those of our own colonies.

The Fenland embraces an area of about 1,300 square miles,

lying round the Wash, and reaching to Wainfleet and Lincoln

on the north, Stamford and Peterborough on the west, and

Ely and King's Lynn on the south and east respectively. All

this is a low flat country, under which he the great Oolitic clays—the

Kimmeridge and the Oxfordian. But upon these are spread a great

thickness of boulder clay, and of gravel, peat, and silt of later date.

Mr. Skertchley has not confined himself to the strictly geological features

of his district ; he has considered, and rightly so, that the Archaeology and

the Physical Geography of the region are so closely bound up with the

Gcolog}' that the one cannot properly be described without the other,

and hence his memoir is, perhaps, the most readable which has ever

been issued by the Sm-vey. He has carefully studied old documents, and

traces the history downwards, from the time of the Eomans to that of

the present day.

The oldest deposit noticed is the Great Chalky Boulder Clay.

This varies from dark to light blue in colour, and is full of

striated lumps of chalk ; it also contains specimens of basalt, quartzito,

coal-measure sandstone, Silurian limestone, slate, flint, &c. In a deep

well sunk at Boston in 1828 this deposit was found to be of the enormous

thickness of 460 feet. It was here underlain by sands and gi-avels (Middle

Glacial) which were pierced to the depth of 88 feet, while it was overlaid

by 24 feet of silt. The author strongly advocates the terrestrial origin of

this boulder clay. He beheves that it was formed underneath a great

glacier, which came pushing down from the northward. In ago he

would correlate it with the Lower Boulder Clay of Lancashire. At

lloslyn Hole, near Ely, a great mass of cretaceous rocks is described,

which some Geologists have tried to account for by a complicated system

of faults, but which Mr. Skertchley shows to be an enormous boulder, ho

having seen true boulder clay surrounding and underlying the whole.

This transported mass is about 400 yards in length by (U) yards in breadth,

and may be compared with the one at Ponton, through which the Great

Northern lino is cut, and with several of similar character in East

Leicesterahire and Lincolnshire.
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Oxer the botilder clay we get true Fen deposits, first beds
of gravel, and then layers of peat and silt. The two latter

deposits inosculate, and there are at least three distin,ct beds of

peat, which is largely composed of moss (Hijpnum JJuitans.) Biu-ied

forests are found on five hoiizons, and the manner in which the newer
trees are found seated upon the broken stumps, or astride the prostrate

trunks of the older ones, is extremely curious. The trunks of the

buried trees almost invariably he pointing to the north-east, and this is

also the direction in which those now growing incline, except quite

close to the sea coast, where the sea breezes assert their influence,

and the trees all bend away from the water, as may be seen to perfection

at Hunstanton. The silt is shown to be a marine deposit.

A great amount of information is given in the appendix, including 211

measurements of sections, andUsts of inundations, rainfall, andlocaJ terms

;

also 120 titles of papers wiitten on the district. Mr. Skertchley has done
the main work, and in fii'st-rate style, but he writes :—-" I do not consider

the Geology of the Fens to be by any means exhausted. Indeed, no one

can be more sensible of the numerous points of interest barely hinted at

or unnoticed ; but an area of 1,.300 square miles involves the work of a

lifetime, instead of the four pleasant years I spent in the Fenland.

The local pecuharities must be worked out independently by local

Geologists, who will I trust find in this volume a conscientious and
trustworthy guide." W. J. H.

Report of the Burton-upon-Trent Natural Histonj and Archa-ological

Society for 1877-8. Burton-upon-Trent : J. C. Perfect, 1878.

This Keport bears the date 1878-9 on its cover, and also contains an

abstract of an address dehvered to the Society on " Nov. 27th, 1878,"

(p. 73,) from which it would appear that oui- Burton friends are " ahead

of the times." At all events, there can be no doubt but that they are

thoroughly well up with them, for the Report evinces a vigour and
thoroughness which show that this young and active Society is doing

good work in its district. In the account of the eight whole day excur-

sions undei-taken during the past year we note some interesting remarks

on the grand oaks in Bagot's Park, Needwood Forest. That on Swilcar

Lawn is 65ft. in height, and gii-ths 26ft. at 4ft. above the surface of the

ground. The branches of the "Beggar's Oak" stretch out for 108ft.

from north to south, and 95ft. from east to west.

This Report contains also two excellent papers—one by the Eev. C.

F. Thomewill, on " The History of Burton Abbey from its foundation

(A.D. 1002) to the end of the Twelfth Century ;" and another by Mi-. J.

T. Harris, on the " Economy and Natural History of Beetles, as

Affecting our Grain and Vegetable Productions." A very valuable feature

of the Society is the "Junior Section," composed of young students of

Natui-al History, for whose encouragement prizes are annually offered

for the best local collections of plants, shells, rocks, A'c. We also note

a Meteorological Table, showing the principal elements of the weather

of 1877 in a concise form, prepared by the energetic Secretary, Mr. C.

U. Tripp.
o o
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Tourists' Guide to Derbyshire. By J. Charles Cox. London : Stanford.

Price Two Shillings.

This is a guide book forming one of a series published by Mr.
Stanford. It is not without defects, but it possesses many excellencies.

To refer first to short-comiugs : The information as to inns is imperfect,

and the distances are not always accurate. Several of the most
picturesque bits in the county are not even mentioned ; as instances of

such omissions we may call the author's attention to the romantic road

from Hayfield into Edale, Cave Dale at Castleton, Alport Castles, the

head -of Dove Dale, and the Lathkill Valley. A tone of depreciation of

Derbyshire scenery is often assumed, which runs counter to popular

judgment ; as for examiale, the slur cast on Chee Dale and Mousal Dale.

The lover of the moorlands also will certainly be surprised to learn that

Kinder Scout and Axe Edge are not worth the trouble of ascending.

On the other hand, however, to the ecclesiologist the book will be

invaluable ; the descriptions of the churches are full and accurate

;

indeed, when we remember who is the author, praise becomes needless.

In the Church Mi-. Cox is thorouglily at home, and the reader gets the

best information in the handiest form.

Coming to matters scientific we are glad to see a good description of

Derbysliire Geology, and we can only regret that space seems to have
prevented a similar chapter on the Botany of the county. The geological

sketch is well done, and includes a reference to the important discoveries

of Pleistocene mammaha and traces of Palasohthic man in the Derby-

shire caves. It would have been as well had the high merit of the Eev.

J. M. Mello, as discoverer of the CressweU deposits, been recognised ; the

results of that exploration (the chief part of which was carried on by a

committee under the superintendence of Professor Boyd Dawkins, whose
valuable aid is not referred to) have been di\-ided amongst the museums
at Derby, Manchester, Castleton, Sheffield, and other places, and are not

aU at Derby as supposed by the author. The general conclusions di-awn

by Mr. Mello, Professor Busk, and Professor Dawkins are, however,

stated with accuracy.

The reader will find frequent references to the monuments of pre-

histoi-ic archaeology which abound in the Peak. He may not beUeve

them all to be of Celtic oiigin, or accept Mr. Fergusson's " Rude Stone

Monuments " as any sort of an authority on British antiquities ; but he
will find Mr. Cox's descriptions very useful.

Altogether the book is a valuable addition to Derbyshire literature,

and the stranger who uses it will find his way to many an object of

interest or beauty which Black or Murray entirely ignore.

METEOEOLOGY OF THE MIDLANDS.
THE WEATHER OF SEPTEMBER, 1878.

BY W. JEROME HARRISON, F.G.S.

The first fortnight of the month was dry and pleasant weathei", only

broken by a severe thunderstorm on the 8tli, in which at Pitsford l-GO

inches of rain fell between 30 a.m. and i) a.m. In the same stoi-m,

•3.S inches fell at Bishop's Castle in ten miimtes, -GO inches in one hour

at Shifnal, and 1-'21 inches in one hour at Kinvcr. A severe westerly

gale blew on the 15th, and was followed by showery and cloudy days

to the end of the month. On the morning of the 30th, another heavy
thunderstoi-m was experienced at most stations, doing much damage
near Coventry, and lai-gely denuding the trees of their leaves.
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OBSERVER.

TEMPERATURE.

"•s .Greatest lit. Great 'st cold.

Z'S Deg| Date. Deg Date.

GLOUCESTEESHIIIE.
Cainscross, Stroud
Cheltenham
Stroud

SHROPSHIRE.
Haughton Hall, Shitnal
Whitchurch
Woolstaston
Leaton Vicarage, Shrewsbiu'y
More Rectory, Bishop's Castle
Larden HaU,Much Wenlock
Bishop's Castle
Cardingtou
Adderley Rectory
Stokesay

,

HEREFORDSHIRE.
Whitfield
Stoke Bliss

WORCESTERSHIRE.
Orleton, Tenbiu'y
West Malvern
Pedmore
Stourbridge
St. John's, Worcester..

STAFFORDSHIRE.
Thorganby VLlla,"ft'olverhmtn
Barlaston.
Amblecote
Dudley

W. B. Baker, Esq.
R. Tyrer, Esq. ...

S. J. Coley, Esq. .

,

Kinver
Walsall
Grammar School, Biu'ton
Patshull Gardens
Weston-under-Lyziard K'tory
Wrottesley
Tamworth
Tean Vicarage, near Cheadle
Heath House, Cheadle
Alstonfleld Vicarage

WARWICKSHIRE.
Coundon, Coventry
Coventry
BickenhUl Vicarage
St. Mary's College, Oscott.

.

Henleyin-Arden
Eugby School

DERBYSHIRE.
Buxton
Stoney Middleton
Fernsiope, Belper
Matlock Bath
Linacre Reservoir, Ches'fleld
WiUesley Gardens, Cromford.
Stuffj-nwood Hall
Spondon

YOBKSHIEE.
Hesley Hall

NOTTINGHAMSHIRE.
Hodsock Priory, Worksop .

,

Grove House, Mansfield ....

Tuxford
,

Park Hill, Nottingham
I.EICESTEKSHIRE.

Loughborough
,

Ashby Magna
,

Market Harborough
Kibworth
Town Museum, Leicester ....

Belmont Villas, Leicester. . .

.

Syston
Waltham-le-Wold
Little Dalby HaU
Coston Rectory, Melton
Belvoir Castle

Northamptonshire.
Towcester Brewery
Castle Ashby
Pitsl'ord
Kettering
Althorpe
Northampton

Rutland.
Burley-on-the-Hill
West Deyne, Uppingham ....
Northflelds, Stamford

Rev. J. Brooke
.\. B. George, Esq
Rev. E. D. Carr
Rev. E. V. Pigott
Bev. A. Male
Miss F. R. Boughton
E. Griffiths, Esq
Rev. Wm. EUiot
Rev. A. Corbet
Rev. J. D. La Touche

W. •Wheatley, Esq. . .

.

Rev. G. E. Alexander .

T. H. Davis, Esq
A. H. Hartland, Esq.
E. B. Marten, Esq. .

.

Mr. J. Jeffries

G. B. Wetheral, Esq.

G. J. C. Broom, Esq. .

.

W. Scott, Esq
Mr. J. Robins
Mr. J. Fisher
Mr. C. Beale
Rev. W.H.Bolton ....

Mr. N. E.Best
C. U. Tripp, Esq
Mr.T. W. DeU
Hon.and Rev.J. Bridgeman
E. Simpson, Esq
W. Ai-uold, Esq
Rev. G. T. Ryves
J. G. PliiUps, Esq
Rev. W. H. Piu-chas .

.

Lieut.-Col. R. Calilicott

.

J. Gulson, Esq
" Wurd,B»q
Rev. S.J VVhitty
T. H. G. Ne'wton,Esq...
Rev. T. N. Hutchinson .

EadcUffe Observatory.Oxford
Spital Cemetery, CarUsle
Vcntnor Hospital
Altaruuu Vicarage

E. J. Sykes, Esq
Rev. U. Smith
J. G. Jackson, Esq
R. Chadwick, juu., Esq..
C. E. Jones, Esq
J. Tissington, Esq
Mr. R. Bolfe
J.T.Barber, Esq

B. J. Whitaker, Esq I

2'68

H. MeUish, Esq
W. Tyrer, Esq
J. N. Dufty, Esq
H. F. Johnson, Esq.

W. Berridge, Esq
Bev. E. Willes
S. W. Cox, Esq
T Macauley, Esq. .

.

W. J. Harrison, Esq.
H. BUlson, Esq
J. Hames, jun., Esq.
E. Ball, Esq
G. Jones, Esq
Bev. A. M. BendeU .

.

W.Ingram, Esq

J. Webb, Esq
R. G. Scriven, Esq. .

.

C. A. Marliham, Esq.
J. Wallis, Esq
W. F. Jakeman, Esq.
H. Terry, Esq

W. Temple, Esq. . .

,

Rev. G. H. Mullius ,

W.Hayes, Esq

Mr. H. E. Bellamy
T. BeU, Esq
H. Sagar, Esq
Rev. G. Tripp

71-8

72-0

69-3

13 74'6

13 72-0

12
J
72-0

39 20,23,25

37-0

10 1

38'0

.1 34-9

6,ll'34-0
38-0

6&11
4 &6
3&6

5&7
7

3,6,7

13.23,26
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The rainfall on tlie whole is below the average for the month, and so

too is the temperatui-e. The barometer has been unsteady, and westerly

'

winds have blown on about twenty-four days, thus laz-gely preponderating.

Solar halos are recorded from Oxfoi'd on the 3rd and 4th, and lunar haloa

on the 3rd, 13th, and 16th. A fine aurora was seen at Cheltenham on
the night of the 6th, the luminous streams reaching quite up to the

zenith. The last swjillows left the neighbourhood of Stroud on the 30th,

and the same date is recorded for their departure from Coventry.

Probably the storm of that day was the signal for a general exodus of

these feathered migi-ants. On the 29th six snipe were seen in the

meadows by the Kiver Nene. Near Stroud the wood strawberry

(Fragaria i^csca) was seen in blossom, and (unripe) fruit on the 19th.

Several observers remark on the comparative absence of butterflies this

season.

White Variety of Harebell.—It will, perhaps, be interesting to
" H." (page 106) to know that I have found during the past summer
several white specimens of the Campanula rotundifolia, within six miles of

Aberystwith. They wei'e all of a piu-e white, and, though there was an
abundance of the blue, I could in no place find any of a shade between
the two. Last year I found a specimen of the primrose, perfectly white,

near Bamt Green.—H. D.

NoTTi>joHAMSHiRE Ferns.—Perhaps the foUowiug list of ferns found

in North Nottinghamshire vdU be interesting to some readers of the
" Midland Naturalist." They have all been found either at Pleasley

Vale, (Notts, side,) CresweU Crags, (Notts, side,) or the Woods at

Welbeck, by Mr. R. A. Eolfe :

—

PoJupodium vulgare, PohjsticJmm anguhire,

Lastraa filix-mas, L. cristata,L. dilatata, AthijriumJiUx-fiEmina, Asplenium

ruta-muraria, A. trichomanes, Scolopendrium vulgare, Pteris aquilina, and
Cystopteris fragilis.—C. T. Musson.

The Cuckoo's Note.—In Norfolk they have a saying

—

In May he sings all day.

In June he changes his tune.

In July away he'll fly.

In August go he must.

I believe that this is a tolerably correct account of his proceedings

;

and I suppose that the action in July is borne out by his being seen on

the wing in that month more than in the other mouths.—G. B. R. B.,

Nottingham.

Jtjniok Members.—It has often occurred to me that it would be a

wise plan if our Natural History Societies would offer facilities for

intelhgcnt youths, under eighteen years of age, to become members,
(they might be called associates,) for in them would, I feel sure,

bo found the best material out of which valuable working members
of the future would naturally be developed. As youths are not usually

overburdened with money, the subscription they should be called upon
to pay should be as nearly nominal as possible ; at the same time

they should bo treated with encouraging courtesy to warm them to

working pitch. They should bo made to feel that they are valued,

and good results would invariably ensue. I have no hesitation in

asking the Societies to give the subject due consideration.—B. W. E.
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Nottinghamshire Coxchology.—Two specimens of Testacella Maugei

have been found at Welbeck, in Nottinghamshire, by Mi-. E. A. Rolfe.

In company with that gentleman I found the following species of sheila

which I have never hitherto found in Nottinghamshire :

—

CJaimlia

laminata—one specimen only at Pleasley Vale. Helix lupicida—seven

dead specimens at Pleasley Yale, and fifteen at Creswell Crags, and after

a long search at the latter place I succeeded in finding one hve specimen.

CocJdicopa tridens—thi-ee specimens at Pleasley Vale. Of species that I

have before found in Nottinghamshire, I also found on this occasion Helix

caperata, plentiful at Creswell Crags. Bulimus obscurus, rare, at Pleasley

Vale and Creswell Crags. Helix aculeata, rare, at CresweU Crags. Vertigo

pygmaa, rare, at CresweU Crags. Fupa umbilicata, very plentiful in the

same locaUty. I am not aware that either Clausilia laminata, Helix

lapicida, or Testacella Maugei have ever before been found in Nottiug-

hamshhe. I should be glad to hear if they have been found in other

locahties.—C. T. Musson, 68, Goldsmith Street, Nottingham.

Borings in Limestone Rocks.—In a geological walk, lately taken

across Derbyshhe, I kept a close look out for those cyhndrical holes in

limestone masses about which an animated correspondence took place in

the "Geological Magazine" (Vols. VII. and IX.) a few years ago. Walking
at the rate of twenty miles a day does not allow a very close examination

of the rocks en route, and I saw nothing of the objects of my search tiU I

reached Arbor Low, (or Arbelow as it is sometimes spelt,) the fine

Druidical circle which occupies an elevated and lonely hill-top between
Hartington and Youlgreave. Here we have a raised ring of earth, about

80 yards in diameter, formed of material thrown up from the inside,

where, accordingly, there is a corresponding fosse or hollow, mound and
hollow being each three or fom- yards wide. In the centre (which is at the

natural level) we find oblong masses of limestone, lying in a circle, with

a central mass or altar-stone. Whether these limestone blocks were
originally set upright or not I do not know ; I should imagine that they

were, but now they all he flat, and, owing to centuries of weathering,

their surfaces and edges are much worn and fretted. Crawling along on
the gi'ass, and examining the under surfaces of projecting ledges, I was
much pleased to find some very fine examples of the burrows or
" hthodomous perforations," as they have been termed. They were
truly chcular, about an inch in diameter, and from one to two inches

deep. In the controversy which raged in the "Geological Magazine"
these bui-rows were assigned by one party to the marine bivalve shell

Pholas, but by others to the common land snail. Helix. In the former
case they were done when the land was dejpressed below the level of the

sea, and must date back many thousands or tens of thousands of years.

If, however, they are the work of Helices, their formation may be
comparatively recent ; and, in fact, may still be going on. My discovery

of these bm-rows on the Druidical stones which form the circle of Ai'bor

Low, seems to me to settle the question in favour of the Helices, for the

stones are, undoubtedly, artificially blocked-out masses, rectangular in

outhne, though they have suffered much fi-om weathering. The snail,

it appears to me, decomposes the limestone by means of an acid

secretion, aided by the action of its carfilaginous toothed strap or

odontophore ,
(palatal organ,) which was also the view advocated by Mr.

John Rofe. The burrows which I examined were empty, but I believe

they are made and used by the Helices as places of hibernation or shelter,

and they should be examined again in winter. It is very desirable that

the creature should be watched in the act of excavation, audits secretions

tested for acid by means of blue litmus paper. Here is a task for any
patient observers dwelling m mountain limestone districts. I should be
pleased to hear if any other observers have noticed these burrows.—
W. J. Harrison, Leicester, August 9th.
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Artizan Naturalists.—The following extracts are taken from a
letter written by a Leicester stocking-maker, George Robson, who has
found means for self-ciiltivation while bringing up a large family on the
earnings of his frame. Thei'e are probably not a dozen men in Leicester
of all classes who know as much about the Natural History of the district

as he does, and none who love Natiu'e more truly and reverently.—F. T.
MOTT.

" I have at last managed to pay, once more, a v-isit to the home of

Oreopteris, and you will be pleased to learn that it is not extinct in our
forest yet, but even flourishes more plentifully than before. It is very
pleasing to know that I did not aid in obliterating one species of our
native flora from our much-loved Charnwood. I would be a soiver of
gi'ass, not a mower; a builder up, not like a dark iconoclast, a breaker of

God's own artwork. Last j'ear there seemed to be but little of the fern
Oiroptcriti growing near the wood, and, as you thought, it seemed to be
dwindling out ; but on reaching the lane last Sunday I was very much
surprised to find so many plants scattered along the wall that forms the
boundary of the wood. Indeed, I was much in doubt at first whether
they were not seedhngs of N. Filix-iiuts. There were at least twenty
roots of it in the ditch, off which I brought about a dozen fronds.
Enclosed are specimens, so that you may verify it yourself.

Sctitelliiria minor was also very plentiful at the foot of Old John
Hill, and what was more surprising was to find Hijdrocotijle viihjaris

gi-owing wonderfully fine in the lane, near the Oreopteris, even finer than
at Groby Pool. Enclosed, too, is a specimen of Pohjpodium calcareum,
from Miller's Dale, Derbyshire, which may interest you. I have paid
two visits to this district this year. The hflls and vales are magnificently
grand, both in shine and storm, for I have seen them in both, and shall

never forget the a^vful beauty of a thunderstorm witnessed from the
Heights of Abraham. The storm-clouds came up the vale hke night
advancing in column. They seenaed to reach from earth to sky, first

grasping the hills, then enwrapping all in Cimmerian darkness. As it

approached, the great rain-drops feU heavy and fast. It was like a
mighty and evil spirit ushered in by furies. The jagged lightning ran
up the dark as though a band of elastic fire had been stretched from
heaven to earth, and suddenly let go, the whole stroke being in view.
The storm moved past, and then came another sight I had never before
beheld. The sun gleamed forth, and there, right below, was a beautiful

rainbow stretching the whole length of the Dale, and parallel vnth the
river. It really seemed like being in another sphere to have a rainbow
at our feet. What a rush of feeling takes possession of one mid such
scenes as these, where we are shown new wonders, new beauties, and
grandeur on eveiy hand. We both take a new flight of thought and
feeling ourselves, and are enabled to better appreciate the deepened
thought of others. One could scai'cely witness such scenes as these
without thinking of Byron, who coui-ted nature in her anger, and who
has, perhaps, given us the best desci'iption of a thunderstorm. Then the
sunshine, and the rainbow ! One, who had read it, would almost be sure
to tliink, on witnessing such a scene, of that beautiful simile in Ehza
Cook's poem

—

I'd climb on any rainbow bridge,

To let my heart look further out.

And truly the soul does seem to look farther out, to be with nature in all

her wildness, and to be, as it were, nearer to God. The botany of

Matlock Bath is very rich and rare. Gcttm rivale grows in the street

;

(.'(irdmniiif impnt'tcnx along the Derwent, on the Lover's Walk, with many
others ; and on the hills any amount of Tlihifijii (ilpcstrCyViir. rirciis, can be
got. The botany of Miller's Dale was rather disappointing, but the
geology is grand. There was plenty of such ferns a& Cystoptenit J'ragilia
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Aspidium aculcatnm, and the one enclosed, wliich istlie rarest. Centaurca
scabtosa and SoJidd [JO rirgaurea waved from the wall-like rocks everjrwhere.

I was fortunate enough to raeet with three Ashton-nuder-Lyne botanists

who were acquainted A\aththe district. They said the Dale was veiy rich

in CrucifercE in the early summer and spring. They pointed out a spot
where a Mr. Whitehead had found a new sedge. It was on a tunnel between
Monsal Dale and Ci'essbrook, but I had not time to visit the place. From
conversation that passed it seems working men in that district are much
before the Leicester working men as Natm'ahsts, and they meet with
more encouragement from the upper classes. They gave me a card on
which is a list of names of landowners who have given them liberty to

go over their grounds, and nearly at the top is our ovvti Lord Stamford.
To come back to our own hunting ground. Enclosed is a curioiis rush
from Bradgate Park which I don't quite understand. It seems to be an
instance of exuberance of gi'OAvth, or cliloranthy, I think you call it. I
have a specimen of white clover similar in gi'owth, also a bifid frond of

N.filix-inas. I am told there are specimens of Scoloju'iidrium on the
Narborough Eoad with trifid fronds. I intend going to see them. But,
perhaps, the greatest curiosity of the year was a sparrow I had. Its

wings and tail were white, with a white I'ing roiind the throat. It could
not peck, nor was it full feathered when caught. My intention was to

keep it a while, and on being liung out of doors in a cage it caused much
amusement by the old birds coming regularly to feed it. They seemed
to sjinpathise with it and make a great to do. If it was taken in the
house at night they—that is the old birds—would come in through the
window when left open very early in the morning, and often the younger
members of the family, too, to feed and condole with it. It knocked
itself about much in the cage, so when it could peck it was turned in an
empty room where I thought it would soon get fine, but the silly thing
fretted and died.—G. E., 92, Cranbom-ne Street, Leicester."

Heeefoedshike Pomona.—The first part of this magnificent work
has just been issued. It is the work of the Woolhope Natiu-alists' Field
Club. In our next niimber we hope to give some account of it. In the
meantime we urge all who are interested in the cultivation of hardy
fruits to buy the book.

BiEMiNGHAM LiBKAEY.—The Committee have recently issued a
supplement to the catalogue of books added fi-om April, 1876, to

December, 1877 ; and to this is subjoined an " experimental classified

index of subjects," prepared by the Librarian, Mr. Charles E. Scarse.
We are led to make this announcement, in order to point out that this

classified index is but the outcome of a recent rearrangement of the books
in the Birmingham Library in Subjects, the books in each division

being further arranged alphabetically as to authors. Mr. Scarse, in under-
taking this arduous task, (the library contains upwards of 50,000 volumes,)
was encouraged by the hope that he would thus render the treasures of

the library much more accessible to young students than they were
previously. A jpublic library, the books in which are thus classified, must
obviously be a gi-eat boon to those whose knowledge of literature is

more or less limited. We have carefully examined the large collection

of Scientific books, (each science being separately arranged.) and find

them so disposed, that in whatever department information may be
desired it is at once and readily accessible. Mr. Scarse has executed
this wox'k most satisfactorily, and he has set an example which may be
advantageously followed in other public hbraries.
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Midland Union.—The Small Heatli Literary and Scientific Society
has joined the Midland Union of Natural History Societies.

Examination of Glacial Deposits (Scheme proposed by Mr. W. J.

Harrison, F.G.S.)—At a meeting of the Geological Section of the
Birmingham Natural History and Microscopical Society, on October
22nd, it was unanimously resolved that the Section should take part
in the suggested examination. The Eev. H. W. Crosskcy, F.G.S.,
(who kindly undertook to act as Secretary,) will be glad to receive
communications on the subject from local observers, addressed to

28, George Eoad, Edgbaston, Birmingham.

Those Interested in the Progress of Natural Science at our
old Universities should take notice of the fact that, after considerable
opposition of the " Board of Studies of the Natui'al Science School,"
the majority of that Board (chiefly by the aid of the exafniners, who are
London, and not Oxford, men) have carried a series of resolutions which
provide that " candidates for honours in Biology" may be examined in

Experimental Physiology. The necessary encouragement to the study
of this subject, viz., examination in it as an " honour subject " now
existing, we may hope to see as the result some activity in the Physio-
logical Laboratory of Magdalen College. Similarly we have to notice the
recognition of the Morphology and Physiology of the vegetable kingdom
as a necessaiy part of the study and examination of the Oxford student
who is a candidate for " honours in Biology." Botany was long resisted

and sneered at in Oxford. External pressure has, however, reinstated
Botany in the Oxford School of Natural Science, and it rests with the
examiners in future to maintain the study of this subject in the direction

indicated by Sachs' admirable treatise on Botany pubUshed by the
University press.

—

Nature.

Roman Milestone.—The most perfect miliare, or Roman milestone,
3'et found in Great Britain is that in the Leicester Town Museum. It ia

cylindrical in form, and is fashioned out of the coarse sandstone known
as millstone grit. It is 3ft. 2in. in height and 5ft. Gin. in circumference.
It bears the inscription :

—

IMP CAES.
DIV TRAIANI PAKTH. F. DIV. NEE. NEP.

TRAIAN. HADRIAN. AVG. P.P. TRIE.
POT. IV. COS III. A. EATIS

II

showing that it was erected in the year A.D. 120, dui'ing the reign of the
Emperor Hadrian, at a distance of two miles from the station of Ratae
(Leicester.) The letters are from 2in. to 4iu. in height, deeply cut and
quite distinct. It was probably erected to commemorate the visit of the
Emperor to Britain. It was found in 1771 close to the road from
Leicester to Melton, (the Roman Fosse-way,) and was at first destined
for a garden-roller ! Rescued from this fate, it stood for forty j'ears in

the centre of the town of Leicester, but fortunately escaped any serious

injury, and finally found a safe resting-place in the Museum. In the
same room with this fine object of antiquity is a smaller stone cjdinder,

measuring 1ft. Uin. in height by -1ft. in girth. It bears the letters IMP
only, and was found at Six Hills, (also on the Fosse-way,) about ten

miles north of Leicester, in 1851. When this stone was seen by a well-

known antiquai-ian, ho remarked that he was once much puzzled when
examining tlie neighbourhood of the Roman Wall in Northumberland by
hearing the natives speak of an "Imp stone." When they took him to

see it, he found it was one of these rude milestones. Altogether about
fifty-four of these Roman milestones have now been found in Britain, of

which the fine specimen above described is the earliest in date so far as

is known.
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Botanical Locality Recced Club.—The officers of this Club have
issued an appeal, asking the co-operation of Botanists in general, but
more especially of Bryologists, to aid in a scheme for investigating the
geographical distribution of Mosses in the British Isles. Mr. C. P.
Hobkirk, F.L.S., and Mr. H. Boswell, have consented to act as recorders.
The subscription is 5s. per annum. When thirty additional Botanists
have joined the Club, the funds will justify the issue of a report on
naosses. Names should be sent to Dr. H. F. Parsons, Goole ; or Mr. C.
P. Hobkirk, F.L.S., Huddersfield. We trust some of our readers may
be induced to join this useful Club.

lUport.s of ^^otittics.s
BIRMINGHAM NATUEAL HISTOEY AND MICROSCOPICAL

SOCIETY.

—

Biological Section.—August 13th. This meeting was devoted
principally to the exhibition by Mr. W. R. Hughes of the specimens taken
by members of the society during their recent excursion to Arran, and to

a summary of its general results. As a detailed report will be presented to the
society when the examination of these specimens is comijleted, it will suffice for

the pre.^ent to state that among them are numerous representatives of the
principal orders of marine animals, from Ehizopoda to Pisces, many of them of

very high interest. Mr. Hughes also showed on behalf of Mr. Simpson, of

Wylde Green, the egg of the common Tortoise, Testiido GrcEca, laid in that
gentleman's garden by a tortoise lately placed there, and being one of seven
which she deposited between eight a.m. and seven p.m., in boles about four
inches deep scooped out in the soil. It was nearly spherical, and of a pure white
colour; also, on behalf of Mr. C. J. Woodward, eggs of Cuttle-fish, Seina
ojnciitalis, from Bournemouth. The outer shell of one of these being removed,
the contained embryo forms a beautiful object when viewed in the microscope
by dark back-ground illumination. Mr. Short contributed specimens of the
flower of Agave Americana, from Sir E. Wallace's gardens, in Suffolk, (see

ante page 254.) A large number of botanical specimens were also exhibited by
Messrs. J. Bagnall, G. Caldwell, T. Butterfleld, and others.

—

Biological
Section.—September 10th. Mr. A. W. Wills showed on behalf of Mr. Wm.
Spencer a remarkable specimen of an oyster shell, bought by that gentleman as

apparently containing a pearl, but which on being split open was found
to enclose a small but perfect individual of the genus Pinnotheres pisuin,

a crab belonging to the decapodous short-tailed Crustacea. This animal
inhabits the shells of living bivalves, such as the common
mussel, cockle, oyster, &c. One species of this genus inhabits the

large Pinna of the Mediterranean, and was well known to the ancients, who
believed that a kind of " commensalism " existed between the two animals, the

crab warning the mollusc of approaching danger, and receiving house room and
shelter as a (^ui'rf pco quo. Mr. Spencer also contributed specimens in which a

small pebble and the operculum of a Turbo had respectively been covered with

the pearly secretion. In the course of the discussion which ensued, Mr. W. Graham
mentioned that the natives of the Chinese seas are m the habit of preparing small

leaden images of Buddha, which, being inserted between the mantle and the shell

of certain species of oyster, are covered with nacre and then sold as charms. The
thanks of the section were unanimously accorded to Mr. Spencer for his

interestnig contribution.—At the same meeting Mr. Bolton exhibited a small

submerged leaf of Bladder-wort, (Utricularia vulgaris,) with a crown animalcule

(Stephanoceros Eichhornii) attached to it, together with many specioiens of

Melicerta ringens, Limnias ceratophyUi, and (Ecistes crystallinus, a Philodina,

and a Brachionus. In addition to the preceding Rotifers, this little bit of weed,

although not exceeding a quarter of an inch square, was covered with numerous
attached specimens of Infusoria, including several species of Vorticella,

Carchesium pohjpinurn, three species of EpistyUs, Stentor MiiUeri, Cothurnia

iinherhis, Dendrosoina radians, and two other species of ^Jf/zifia. This was the

only piece of weed he had found time to examine under the microscope out of a

P P
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large collection he Lad made the previous day in a locality near Chester, to
which he had been kindly introduced by Mr. Chautrell, the President of the
Liverpool Microscopical Society, as a locality now abounding in a beautiful
Rotifer Lacinulnria socialis, and in a variety of fresh-water Polyzoa, of which
Mr. Bolton also exhibited some specimens. The next day Mr. Bolton found on
the same bit of weed the flower animalcule, fFloscularia cornnta,) another
species of Eotifer, and afterwards CeijhaJosiphon liiiuiias, and great numbersof the
new collar-bearing flagellate monads, discovered and described by Mr. W. Saville
Kent.—September 17th

—

Microscopical General Meeting. Mr. H. E. Forrest
exhibited living specimens of Spirorbis nautiloides, a marine Annelid, showing
compound ciliated tentacles, operculum, &c. Mrs. Kobiuson, a lady who has
recently returned from India, exhibited and described a very interesting and
extensive collection of specimens, consisting of ferns, butterflies, reptiles, &c.

—

24th September.

—

Geological Section. Mr. W. R. Hughes, on behalf of Mr.
Councillor Pattison, showed interesting specimens of fossil wood and shells from
Budleigh Salterton. Mr. W. Giahaui exhibited some specimens of rocks collected
during the excursion to Eastnor and Malvern. Mr. S. Allport mentioned that
he had prepared a section of one of them, ami it showed that the rock was a fine
grained hornblendic rock greatly altered. Mr. W. Graham and Mr. C. Pumphrey
communicated an offer made by the Rev. W. G. Symonds of named specimens of
the rocks of the Malvern district, for the purpose of microscopical and general
examination. The Secretary was directed to accept the olfer with thanks.

—

General Specimens exhibited by Mr. Levick and Mr. Forrest included
(among others) from near Barnt Green :

—

Lacinularia socialis, Deiidrosoma
radians, Chatospira Alidleri, Stephanoceros Eichhornii, and Pohjarthra platy-
ptera. By Mr. Slatter, Verbascum Blattaria, the fruit of the cherry laurel.
Mr. Southall, Utricularia minor and U. intermedia, the latter being very rare.
Mr. Wilkinson showed some monstrosities in radishes.—October 1st.

—

General
Meeting. Mr. Bagnall exhibited some bladders of Utricularia minor, &c. Mr.
W. Southall exhibited Fhalaris arundinacea infected by ergot, (Clariceps
Ijuipurea.) Mr. S. Allport exhibited specimens of the Malvern rocks, consisting
of contorted Mica-schist, hornblendic gneissoid rock, containing bitumen and
syenite from the North Hill. Mr. C. T. Parsons exhibited Lycium harbatum in fruit
from Alton. Mr. T. Bolton exhibited Fhilodiita roseola with J'rofococcus
pluvialis, both in the motile and quiescent state, from Handsworth. Mr.
H. E. Forrest exhibited living specimens of Zoothamnium, a lovely species
of Vorticella, Stephanoceros Eichhornii, Lacinularia socialis, and other
rare Rotifers all on one twig ; also Stentor in the act of self division.
—October 8th.

—

Biological Section. A number of interesting objects
were exhibited. These included mounted specimens ot Carchesium jiaii/pinnm,
which had been killed by immersion in hot water, contributed by Mr. T. Bolton

;

branched colonies of Lininias ceralophi/lli, containing about twenty individuals,
shown by Mr. H. E. Forrest ; and a series of microscopic preparations of
Utricularia, by Mr. J. E. Bagnall, showing the bladders in situ, and illustrating
the structm-e of the valves and of the peculiar quadrilid processes. Mr. Bagnall
accompanied the exhibition of his very interesting collection by notes on the
geographical distriliution of Utriculariie, and by remarks on the structure
and function of the bladders, recording the result of observations many of which
were made previous to the publication of Mr. Darwin's researches on the same
subject. Mr. A. W. Wills exhibited the rare Rotifer ]t/cUccrta, or more properly
(Ecistcs jnlula, which he had sliowu under some disadvantage at a previous
meeting, and referred to the classification of the thecated section of the Rotifers
proposed by Mr. Cubitt, and to the structure of the genera Melicerta and (Ecistes
respectively, as justifying the inclusion of the species now referred to in the
latter genus. Also a Rotifer belonging to the same genus, and secreting a large
semi-transparent theca, also found in .^uttou Park, and apparently identical with
or closely resembling a species described by Mr. Oxley at a recent meeting of
the Royal Microscopical Society. As no name appears to have been proposed
for this animal, Mr. Wills suggested that it should be called (E. lonf/ij>cs, from
the great length of its slender foot.—October 15th.

—

Microscopical General
Meeting. Mr. Bolton exhibited ChatojJiora cndiric/o/ia, one of the fresh-
water alga;, sent by Mr. Chantrell, president of tiie Liverpool Microscopical
Society. Mr. Simcox exhibited a partition of J\'autilus, oniamented by a native
of New Caledonia ; a large caterpillar, found with several others, three feet
deep, in a creek near Sydney, N.S.W. ; and a large operculum, and other parts
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of shells, from the waters of Syduey. He also exhibited a section of Steatite,
(rare,) from the Bleak Head, Lizard. Mr. W. R. Hiigrhes, F.L.S., read, ou behalf
of Dr. Spencer Cobbold, F.R.S., a further instalment of his valuable communi-
cation on " The Parasites of Man," (see p. 295.)

BIRMINGHAM AND MIDLAND INSTITUTE SCIENTIFIC SOCIETY.
— September 2nd. A party of members left Snow Hill for Coalbrookdale, whence
they proceeded to Maw's Encaustic Tile Works, where, by special permission,
they were shown the various processes of making the tiles. The moulding of
the tiles from a nearly dry powder by simple pi-essure, making them fit to be put
at once into the kiln, occasioned much surprise. The various processes of
putting the patterns on and glazing the tiles were then inspected, and much
interest was shown in tke forming the seggars out of powdered fire-clay by a
pressure of 140 tons. The party then proceeded to Benthall Hall, where Mr. G.
Maw kindly showed them the many objects of interest in the hall, and also the
fine collection of foreign plants in the garden. Benthall Edge was descended to
Buildwas, the well-preserved Abbey visited, and an adjournment then made to
the Bridge Inn for refreshment. Here Dr. Callaway joined the party, and led
the way to Shineton Brook, where are the exposures of shale described by that
gentleman in the August number of the " Midland Naturalist." Numerous
impressions of trilobites (AsapJius Ilomphrayi) were found ; and the party then
proceeded to Cressage, whence the return was made at 7 20.—October 9th. Mr.
C. J. Watson read an interesting paper to the members, entitled " Scientific
Jottings on the Continent."

CARADOC FIELD CLUB.—The last Field Meeting of the season, specially
devoted to the study of Cryptogamic Botany, was held at Downton Castle, near
Ludlow, on Wednesday, September 25th. In spite of a rainy morning, there was
a fair attendance of members. Several rare specimens of Fungi, amongst others
Clavaria amethystiiia, Lycoperdoii echinatum, Strohilomyces strohilaceus were
collected ou the walk through the woods, which were thrown open to the party
by the courtesy of A. R. Boughton Knight, Esq. After dinner at the Feathers
Hotel, Ludlow, a paper " On the Cup-Fuuguses of Shropshire " was read by Mr.
W. Phillips, and Mr. J. P. Blunt made some remarks in continuation of a paper
read last year, ou the researches which he and Dr. Downes are pursuing in
regard to the influence of " Light on Bacteria." This was a highly successful
meeting.

CHELTENHAM NATURAL SCIENCE SOCIETY.—This Society held its

Annual Meeting ou Thursday, the -ith October, when T. Wright. Esq., M.D.,
F.R.S.,&c.,was unanimously reelected President for the session of 1878 and 1879.

Col. Basevi was also re-elected Honorary Secretary, and the following gentlemen
the Committee of Management:—Major Barnard, F.L.S., F. Day, Esq., F.L.S.,
F.Z.S.,H. Elwes, Esq.,F.L.S.,F.Z.S , G. Ferguson, Esq., M.D., H. A. James,
Esq., Sir Brook Kay, Bart, R. M. Liugwood, Esq., F. D. Longe, Esq., F.G.S.,
Dr. F. Maier, and T Wilson, Esq., M.D. The accounts for the past year were
read and passed. October 17lh.

—

General Meeting. Major General Cox presided,

in the unavoidable absence of Dr. T. Wright, F.li.S., through severe domestic
affliction. The minutes of the meeting ou the 4th inst. were read and confirmed.
Ballot was taken for the admission of three members. Mr. Badger's circular,

dated 2Cth September, relating to Mr. Harrison's interesting paper on the Glacial

De]50sits was read, aud copies of the paper distributed. Major Barnard read a

most interesting paper on " New Zealand : Botanical and Zoological." A cordial

vote of thanks was awarded. The paper was illustrated by some specimens of

curious birds and dried ferns, and the author drew comparison between the ferns

of New Zealand and of England.

NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY.—
Natural Science Scction.—September 20tb. Mr. E. Wilson, F.G.S.,

exhibited a fractured quartzite pebble, containing a clear cast of the Caradoc
fossil, Orthis redux. The pebble was recently picked up by Mr. J. H. Jennings,
of the High School, from a roadside heap of broken qnartzites, on the south of

Bulwell Forest, near Nottingham. It was not therefore in situ^hut was probably

derived from the subjacent Banter conglomerate of the district (see " Geological
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Magazine," for May, 1H78.) Mr. Mussou exLibiteil a fossiliferous piece of quartzite,

fouud by him restiug on the Buuter cout'lomerate of Nottiugham " Forest."

Mr. Wilsou also exhibited a fine sjecimen of Ceratodus alius, found by bim some
time siuce in the " bone bed," present iu the Kbaslic (Aviciila contorta) Shales,

recently exposed in the Barnstou cutting, on the new line, near Bingham, Notts.

This section was visited by tbe members about a year ago. Mr. Wilson also

noted tbe occurrence of the same genus (once thought to be coutiued to the

Aust locality) at Stanton-on-the-Wolds, near Nottingham, at Leicester,

and another locality. He pointed out its afiSnities to the fossil

genera Ctenoclus and Dipteruti, and to the modern Ceratodus of Australia.

September •27th.—Mr. H. Marshall Ward read a valuable paper on " Starch, and
its Uses in Plant Life." October 5th.—A Geological Excursion was made to Frog-
hall, Caldon Low, and Alton. Ai'iiving at Froghall at 9 40 km., the members
spent some time iu examining tbe " Froghall hccmatitc," which is worked iu this

district, and which occurs near the base of tbe " coal-measures " series of tbe

Cheadle Coalfield. A ride up tbe tramway then brought the party to the Caldou
Low Quarry. This quarry is iu the lower beds of the " mountain limestone,"

and in one part of the quarry tbe " wbite sands and clays " lying underneath tbe

boulder clay were seen. These beds are also well exposed in the Ribden Pit,

(near the base of the Weaver Hills,) which was next visited. An interesting walk,

via Cotton, brought tbe party to Alton, where a luncheon at the " Shrewsbury "

terminated .a very pleasant excursion.

NOTTINGHAM NATURALISTS' SOCIETY.—Meetings have been held
daring the last mouth as follows :—September 18th, when Mr. L. Lee gave a
lecture on " Tbe Lower Forms of Vegetable Life." October 9tb, Microscopical
evening. October 16tb, Lecture on " Coal," by Mr. C. T. Musson.

STROUD NATURAL HISTORY SOCIETY.—October 8th.—First Meeting
of Session. A paper was read by Mr. J. A. Tannahill on " Bees and their Habits."
A short description of some scientific objects in the Paris Exhibition was given by
the President, Chns Playne, Esq., followed by a brief account of some kinds
of Entozoa by Dr. Partridge, the secretary, illustrated by drawings and
specimens.

WOOLHOPE NATURALISTS' FIELD CLUB.—The usual annual Fungus
Foray took place on October 3rd. There was a large attendance, iucludiug many
scientific visitors from a distance. Tbe members and visitors drove to tbe lawns
of bufton Court, and were very kindly received by Mr. Hereford. The
mycologists were soon succpssfuUy occupied in tbe woods, whilst tbe less scientific

portion ©f tbe company wandered up the hill to tbe British Camp at Adam's
Rocks, Backbury Hill. Later in the day a meeting of the members was held in
the Club Room, at tbe Free Library, Hereford, when the following officers were
elected for the ensuing year :—President, Mr. Arthur Armitage ; Vice-Presidents,
Rev. W. H. Pbillott, Mr. W. A. Swinburne, Rev. A. Ley, and Rev. G. M.
Metcalf ; the Central Committee, Messrs. T. Curley, J. Griffith Morris,
C. G. Martin, and O. Shellard ; Treasurer, Mr. Cam ; Auditors, Messrs.
J. Davies and J. T. Owen Fowler; Secretary, Mr. Theo. Lane. The
annual dinner took place at the Green Dragon, when the two fuugiisses,
Jlyyrophoru.i pratensi.'! and Agariciis nebidosus were served to the guests. The
latter, which is one that is rarelj' eaten, proved to be a species well worth3' of the
occasion. Dr. Bull, after dinner, gave the cordial welcome of tbe Club to the
scientific strangei-s present, and then gave a report on the progress of Mycology
during the past year. Tbe Rev. Augustus Ley read a carefully prepared
paper on " The Mosses of Herefordshire," which was very highly applauded for
the results of real work in tbe fields which it contained, and which was ordered
to be printed in tbe Transactions of tbe Club. A soiree was held in tbe evening
at the bouse of the Treasurer, Mr. Cam, wbich was well attended by tbe members
and visitors. Dr. Cooke read an elaborate paper on tbe genus Cortirinvi, with
observations on the modes of distinguishing tbe British species. Mr. Phillips,
of Shrewsbury, described a new Peziza, (P. cnici/cra.) which gave rise to a long
and animated discussion. The Rev. J. E. Vize exhibited an .Kcidinm from tbe
Cape of Good Hope, one of the finest of its tribe. He showed a number of other
interesting objects under the microscope.
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NOTE ON A THECATED KOTIEER FROM
SUTTON PARK.

The last number of tlie " Midland Naturalist " contained a

description of the rare Eotifer (Ecistes pilula, which I first exhibited at

a meetincr of the Birmingham Natural History and Microscopical Society

on the 11th of June last. The same pool in Sutton Park, whence I

obtained that species, has since yielded a thecated Eotifer of large size

and singular beauty, apparently not yet described, unless indeed it be

identical with one recently shown by Mr. Oxley at a meeting of the

Koyal Microscopical Society, of which Mr. T. Bolton exhibited a drawing

at the June meeting of the Birmingham Society. In the absence of all

measurements it is difficult to decide whether these two animals

represent the same species, but the diameter of the trochus m Mr.

Oxley's drawing appears gi-eater than it is in my specimens and the

latter clearly show two tentacular processes, while his figures show only

one, though this may result merely from the position m which the animal

was sketched. But as both my observations and dx-amngs were made

before I had heard of that gentleman's, I beg leave to append a brief

description, together with figures drawn under the microscope to an

accurate scale, premising that, as I have only found two induiduals, such

description is necessarily imperfect, and that I hope next season to be

able to renew my observations.

If the species has not yet received a name, I would suggest that,

from the length of its slender foot-stalk, it may be appropriately

christened (Ecistes longipes.

I also give figures of (Ecistes pihda, drawn to the same scale.

(Ecistes longipes.-Total length of animal when fuUy extended-

•Oloin • when retracted, -O'iein. ; diameter of trochus, -Olim.
;
height of

theca '-OSoin.; greatest diameter of theca, •029in. Theca semi-

transparent, milky-white when viewed by dark back-ground illumination.

Ciha of the circular trochus conspicuous, those of the cingulum clearly

visible under .a lin. objective. Mastax occupying more than half the

diameter of the neck. Tentacular processes two, apparently without

terminal setae.

Ova carried after emission at base of foot-stalk. Foot-stalk corru-

gated, especially when retracted.

(Ecistes pilula.—Dimensions of an average specimen :—Total length of

animal when fully extended •025in. ; longer diameter of trochus, -OOSin. ;

shorter diameter, -003; height of theca, -OlSin. ;
greatest diameter of

theca, -OOTin.

A. W. Wills.

Desceiption op Figures.—Plate V.

Figs. 1 and 2.—(Ecistes lovgipes.

Fi2S. 3 and \.—(Ecistes pilula.
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MOSS HABITATS.
BY JAMES E. BAGNALL.

(Continued from page 272.)

A moss-grown tree is always an attractive object to me, and many a
pleasant hour has been spent looking over these mossy invaders in search

of some rare or local species. The trees most prolific in moss tenants

in Warwickshire, (better known to me than any other county,) are the

ash, elm, lime, Ontario poplar, sycamore, and apple. The oak is

often moss-gi'own, but not to the extent of the above-mentioned, nor are

its inhabitants so tridy tree-loving species. On the beech and the coniferas

I rarely find mosses. In other climates these also have their special

tenants. The mosses which I should designate tree-loving mosses are

Buch as the Orthotrichums, Crypluea, Leucodon sciuroides, Zijgodoii, Weissia

cirrhata, Leskea polycarpa, &c.

The Orthotrichums are vei-y distinct looking mosses, occurring in

larger or smaller tufts. The fruit-stalks are very short and usually hidden

by the surrounding leaves. The capsules with one exception are striated

or streaked, and always erect, the calyptra bell-shaped, longitudinally

plaited, and more or less covered with erect hairs, the leaves in most

cases erect when dry, and more or less covered with minute papillae, and
the leaf margin in most cases turned over towards the upper surface or

involute, leaf cells roundish. If the above characters are borne in mind
they will be gi'eat helps.

Ortliotrichum affine will be found frequently on the ash, ebn, and
poplar in large, loose, dark green tufts, a rather coarse-looking moss,

with a pale yellowish-green calyptra. The capsule is oblong, pale brown,

with a longish straight beak when ripe, but becomes whitish and some-

what spindle-shaped when dry.

O. LycUii is abundant here on the elm and ash, forms large

yellowsh-green loose tufts, has the leaves much recurved when moist,

twisted when dry, the leaf margins plane, and both surfaces covered with

prominent papillao or minute elevations, and much clothed with browTiish

jointed conferva-like processes. The fruit very rare.

0. diaphanum will be found on many habitats, trees, old palings,

•walls, &c. It grows in small bright-gi-een tufts, and has the leaves

terminated by translucent toothed whitish tips.

0. leiocarpum is rare in the Midlands, and is readily known from the

other species by the capsule, whicli is quite smooth, i.e., without strias,

when dry. This I find on the Ontario poplar.

The Ulotas have most of the characteristics of the Orthotrichums,

but have usually more hairy calyptras, and narrower leaves, much
crisped when dry.

JJlota crixpa, which occurs on both elm and ash, forms little yellowish-

green tufts, and has the leaves much twisted when dry. From May to

July is the best season for all the above in perfect fruit.
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Cryphaa heteromaUa is a local moss, occumng mostly on the ash, has

a creeping pinnate stem, fruiting branches erect, the capsnle immersed
n the surrounding leaves, the calyptra conical, brownish, and the fringe

or peristome white ; fruiting in June.

Leucodon sciuroides 1 fi.ndi vcpon the ash, elm, and apple trees, often

very abundant, but very rarely fruiting. This species has also a creeping

stem, with numerous erect shoots ; the leaves are spreading when moist,

but imbricate (overlapping) when dry ; the shoots are thickened at the

end and incurved, and the leaves are nerveless ; marginal leaf cells

round, central ones oblong.

In calcareous and marly soils I findthe yellowish-green tufts of Zygodon

viridissimiis not unfrequently on the lower part of the trunks of elm, ash,

and sometimes oak trees ; when moist and fresh-gathered the leaves are

spreading, but when dry they are crisped and somewhat twisted ; the

leaves are widely lance-shaped, have plane margins, very small dot-like

cells, and a pellucid nerve. I have not seen this in fruit, but it should be

sought for in spring.

TTei-ssja C(rr7i<a fa is an abundant moss on trees, gate-posts, and rails,

forming dark-green cushions. The leaves are lanceolate, with the

margins turned over towards the underside, crisped when dry, leaf cells

minute and opaque ; the capsule is terminal, borne on a short, straight

foot-stalk, has a long straight beak, and a fringe of sixteen rudimentary

teeth.

Leskea polycarpa I have found most frequently on the roots of

willows, especially near water, but it also occurs in drier habitats. It

forms matted yeUowish-green tufts ; the stem is creeping, somewhat
divided with pinnate branches, leaves spreading, somewhat oval in shape,

slightly roughened or papillose on the back, leaf cells roundish. The fruit

stalk is lateral, 'Plate IV., oa,] * the capsules erect and the hd conical, the

fringe consisting of an outer and an inner row of sixteen teeth.

Woods will peld many of oxir most beautiful mosses, the borders

where the shade is not too great being usually the most prolific spots.

Many of the species already mentioned will be found, but the most

characteristic are such mosses as JIniiim undulatum, Polytrichum formo^um,

Hypnum tamariscinum, H. triquetrum, Dicranum scoparium, J/h/mot hornum,

&c.

2Inium undulatum is a very noble-looking moss, not unfrequent in

shady woods and on shady banks in a marly soil. It grows in large green

patches, and has a very tree-like habit ; the leaves are tongue-shaped,

obtuse, with a shghtly thickened margin, which is toothed with distinct

simple teeth ; towards the top of the stem the leaves form a rosette, and

from this arise arched or pendulous wliip-shaped branches. The leaves

are undidated when moist, crisped when dry. The fruit, which is rare,

is terminal, the fruit-stalks are long, and the capsules pendulous.

Mnium hornum, a denizen of like places, is far more frequent. This

grows in dense green tufts, the stems being matted together with reddish

rootlets. The leaves are lance-shaped, the margin thickened and

* All the references in this Article are to Plate IV., facing page 193.
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bordered by a double row of teeth ; fruit-stalk terminal and arched at

the top like a swan's neck ; capsule oblong, slightly di'ooping ; lid convex,

with a small point ; in both these mosses the fringe is double, and forms
a beautiful object for the microscope. Fruiting in May or June.

Polytrichum formosum rejoices in open woods, and forms extensive

loose tufts. The stems are often five or six inches high, and are ter-

minated by long fawn-coloured fruit-stalks. The capsules are large, four

or five angled, and slightly swollen at the base, this swollen portion being

called the apophysis, [Plate IV., Fig. 14 c] The mouth of the capsule ia

closed by a reticulated diaphragm, (Fig. 21 c,) and fringed by sixty-four

short, pale teeth. The lid is long and rostrate, (Fig. 13 a,) and the

calyptra is clothed with numerous down-Uke hairs.

Hypnum triquetmm is frequent in many woods and on shady banks

;

grows in tall, rigid, shining tufts, several inches long, yellowish-green.

The stems are red, and more or less branched. The stem leaves much
recurved, clasping the stem at the base, thence gradually tapering to

an acute point, minutely toothed on the margin, and striated or streaked

on the surface ; and with a lens two parallel veins will be seen, reaching

more than half way up the leaf. The fruit-stalk proceeds from the

side of the stem, bearing a short slightly curved capsule, with a conical

lid. The fringe is double (Fig. 20, a, b.)

Hypnum tama riseinum is fond of like places, and occurs in loose, deep

green tufts. This is one of the most beautiful of the feather mosses. The
stem is tiipinnate, and more or less clothed with numerous branched

thread-like bodies (viUi.) The leaves are heart-shaped, toothed on the

margin, and covered on both surfaces with minute projections (papillae.)

Tliis moss is often proliferous, i.e., produces young plants from various

partp of its surface. Hence the old uume 11. prolij'enan. The fruit ia

lateral and very rarely seen.

Dicranum scoparium is a beautiful moss occurring on marly banks and

in woods, growing in yellowish tufts. The leaves are turned to one side and
curved like a falchion, narrow lance-shaped, and sharply toothed. The
nerve is well marked, and has several projecting ridges on the back. The
fruit-stalk is terminal, the capsule curved, hd long and rostrate, (13a,) and
the fringe consists of sixteen deep-red cloven teeth, beautifully marked
with transverse bars. Fruiting in July.

[to be continued.]

FKESHWATER LIFE.—III. INFUSORIA.

BY EDWIN SMITH, M.A.

(Continued from page 292.)

Interesting as the sedentai-y Infusoria prove, the more closely they

are studied, those kinds which swim about freely are even more striking

on account of their varied and ceaseless movements. Let us next

consider a few examples of this latter division.

Trachelius ovum, which I have taken from a lodgment of water in a

meadow on New Yoai-'s Day, is from l-50th to l-80th of an inch long, or
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ess. It is egg-shaped, and has the lip of its mouth prolonged on one

side to form a iiexible proboscis. The entire surface is banded with

longitudinal rows of ciha, these organs being most distinct near the

mouth. The general colour is faintly brown, becoming darker backwards.

Near the hinder extremity I have noticed a relatively large spherical

space, loosely occupied by a globular mass, containing a body of horse-

shoe form, which I take to be the nucleus. Under pressure the globular

mass was exj)elled, apparently by a definite passage edged with cilia.

Though distorted in the process, the animal quickly resumed its normal

shape, and, followang the proboscis, turned continuously round its centre.

Numerous small vacuoles are usually scattered through the interior.

They disappear one by one for half a minute at a time, and then

reappear. A constriction running lengthwise along the under-surface

gives the body, viewed from behind, a kidney-hke outhne, the proboscis

then curving towards the right. A digestive tract is plainly visible,

extending with finely branching channels from the funnel-shaped mouth
to what looks hke a distinct anal orifice. Mr. Slack's di'awing (" Marvels

of Pond Life," p. 179) gives an accurate idea of the appearances

presented.

Trachelocerca olor, the swan-neck animalcule, is always a pleasing

object, as it sails smoothly and deliberately across the field, waving this

side and that its long, hthe neck, sometimes backing water for a raoment,

or curling itself about some fragment of weed in quest of food. In length it

may reach l-40th of an inch ; but some specimens are much smaller. At the

tip of the long neck is a short projecting disc, which marks the position of

the mouth, and is armed with a tuft of fine cilia. Near the hinder

extremity, which is more or less tapering, I have noticed a contractile

space. Occasionally the neck appears forked, due, it has been supposed,

to the commencement of fission. On the other hand, it is said that

free-swimming Infusoria never multiply by longitudinal, only by trans-

verse fission. The body has its sui'face prettily chequered, a featuxe

which is still more distinct in an allied genus called Lacryrnaria. My
specimens of the latter weie got in May, in a clay-pit, amongst

Sphagnum.

Colpoda cucuUus, common in stagnant water, has somewhat the

shape of a bean narrowed in front. The ciUa are strongest on the fore

part, especially at the mouth, which is situated in a depression towards

one side. Near the hinder end, which shows no signs of cilia, may be

Been a contractile space. Entire minute diatoms are often found mingled

Vk'ith brown or reddish matter in the food vacuoles. The animal is of a

rather soft consistence, and puts itself through contortions, during which
the greenish granules hning the transparent envelope seem in constant

flux. Should a portion of the body caiTying cilia become accidentally

detached, the fi-agmeut continues highly active hke an independent

being.

Paramecium, from a Greek word meaning ohiong, comprises several

species which approach more or less to an elliptical figure. Stein has

made a special study of P. bursaria. His drawings show equal and
similar cOia covering the entire surface, a distinct cortical layer beneath
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the transparent envelope, two contractile spaces, a nucleus and nucleolus,

short gullet, mouth, depression on the ventral side leading thereto, and
chlorophyll granules diffused through the fluid contents of the interior.

Transverse fission has been observed, when the nucleus separates into

two, each half being accompanied by its nucleolus. At the same time

contractile cavities form themselves in each segment into which the

body divides. I have observed frequent instances of true conjugation of

Paramecia, twice in the month of January. They pair by placing

themselves side by side. But I have occasionally seen two individuals

swim about for a long time grappled end to end, and then come apart without

actual conjugation. The cilia were unusually active at the point of

junction. In Paramecium aurelia two contractile vacuoles are seen, each

branching out star-fashion into short canals, which appear distinct

during the contraction of the central cavity, and are almost obliterated

during dilatation. I have found this pretty species swarming in stagnant

pools in spring.

Kerona, or Stylonijchia, may be recognised by its slipper-like form,

and the long spines and bristles wdth which it is furnished at both ends.

In length it ranges from l-27oth to 1-lOOth of an inch. The body is also beset

with smaller setae, besides the active cilia by which it moves. A line of

these organs leads to the mouth, which is fringed with them. The mouth
itself is placed a little to one side, and is clearly indicated by the streams

of floating particles which set towards the spot. In the rear of this

opening is situated a contractile space, which dilates slowly but contracts

suddenly, the whole movement taking about six seconds to complete.

These animalcules have the queer habit of jerking hack at short intervals,

as they make their way through the water. Sometimes two individuals

will fasten on to each other by their terminal spines, and swim about

so connected for a considerable time. The two species answering to the

above description are A'. viytUus and K. siJurus. Another common
species, A', polijporum, is beau-shaped, filled with numerous vacuoles, and

armed with several hooks, but not with the long spines or bristles of the

preceding. It is parasitic on other freshwater animals.

Euplotes charon belongs to a family of Infusoria which are charac-

terised by the possession of a lorica. The body, in fact, is encased above

in a boat-shaped horny shield, ornamented with lines of prominent dots.

The organs of locomotion are very highly developed. Cilia, bristles, and

hooks make the little creature quite foiinidable, and enable it to swim,

crawl or climb, back upwards or downwards, with the greatest agility.

A contractile vesicle and a nucleus are present. Euplotes may be looked

for amongst Alga) and other water-plants at all seasons.

Amphileptuii resembles, both in form and movements, a small leech,

having a highly extensible proboscis, or prolonged upper lip. The other

extremity tapers to a tail. Hows of cilia are disposed lengthwise over

the entire body ; but these organs, as usual, are most conspicuous about

the mouth. The interior is diversified by numerous food-vacuoles. One
species, taken last June, seemed to me to be undergoing transverse self-

division. I have generally found it amongst duck-weed.
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Peridinium may be cited as a good example of the Flagellata. My
specimens, got from a clay-pit in December, were of a rich Indian yellow
hue, about l-300th of an inch long, furnished with a belt of active ciha
running round the middle, a minute mouth near the centi-e, and on one
side of the mouth a lithe filament, the so-called flagellum. Pro-vided

with such ample means of locomotion, the little acrobats kept up their

roUiug and tumbhug movements with untiring \'igour. I watched them
at all hours, and never caught them reposing. My belief is that they
never once rested from birth to death.

I shall not add any remarks upon the TentacuUfera, about which
competent opinions are as yet divided. All who are interested in the

microscopic forms of Freshwater Life must hail with expectation Mr.
Saville Kent's new book on the Infusoria, a work which, side by side with
other well-known authorities, cannot fail to be of gi'eat assistance to the

student.

HELIX CANTLiNA, (Montagu.)

Since Martin Lister, in the latter part of the seventeenth century,

indicated the existence of this MoUusk, which, he thought, might be

a variety of H. rufescens, or a distinct species, giving as its habitat
" Kent," an almost complete knowledge of the Mollusks inhabiting

Britain has been attained, and it is of much interest to Conchologists to

note the distribution of species over these Islands.

Montagu, in 1803, called it Cantiana, after its early recorded

habitat. We know now that it occurs not only in the south and south-

eastern counties, but has spread northward and westward, following the

theoretical line of migration of the Mollusca of this country.

We have authentic records of its occuri'ence in twenty-one counties

—

twenty in England and one in Wales, as follows :—Sussex, SuiTey, Kent,

Middlesex, Hants, Somerset, Essex, Heriford, Oxford, Gloucester,

Monmouth, Suffolk, Warwick, Worcester, Cambridge, Norfolk, Stafford,

Lincoln, Yorkshire, Northumberland, and Glamorgan. This being the

case, we should expect to find it in the central counties of Buckingham,

Bedford, Huntingdon, Leicester, Northampton, Nottingham, and Derby

;

and southward in Berks, Wilts, and Dorset.

If any of our friends, while reading these notes, will take the map of

England, they will readily see that, with three exceptions, the counties

eniimerated as habitats, are contiguous ; and whether we ascribe its

distribution to the creature's own powers of migration, or to man's agency,

the result is the same ; and we should scarcely expect that, in its spread,

it would skirt the eastern coast from the south, and travel from south up

the central counties, and miss those indicated.

It will be of much interest if any of our fi-iends, having observed it

in any of the counties named, would kindly inform us of the fact.

In our own district it occurs at Henley-in-Arden, where it was first

observed by Mr. W. G. Blatch ; and we have, during one of our pleasant
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walks witli that learned but modest Naturalist, Mr. Jas. Bagnall, seen it

plentifully distributed along the canal bank at Holywell, about four

miles from Henley. Mr. Slatter, of Redditch, says it is common at

Littleton, near Evesham ; and we have taken it near Evesham Railway

Station. In all these places it extends for a considerable distance along

the road. Neai-ly all the shells are rufous and white, white shells being

uncommon ; for, although Reeve says " the lower half of the shell is

always tinged with a rufous foxy rust colour," it is not so
;
pure white

shells are not uncommon in the south-eastern counties on the chalk, and

occur occasionally wherever the species is plentiful.

The shells vary in size and texture, according to the nature of the

creature's habitat ; specimens from the chalk or hmestone, where the

plants upon which it feeds contain abundance of lime, are large and

smooth, while those from the sparsely clad sand-dunes of Deal are

stunted and rough. We have examples in our cabinet of a truly minor

form, its dimensions are B. 0-55, Alt. 0-35, the ordinary size being B. 0-70,

Alt.' 0--10. We have shells B. 0-80, Alt. 0-50.

Dr. Tui-ton says this species was introduced by " coUiers " into

Northumberland, where it occurs on the banks of the Tyne. In the

"Quarterly Journal of Couchology" for August, 1878, our excellent

correspondent, Mr. J. S. Gibbons, M.B., notes its occurrence on the

Chalk Cliffs, near Flamborough Head, in Yorkshire, " in a locahty so

retired that it is impossible to suppose it otherwise than indigenous ;" it

is very common in some districts of central Yorkshire, and it is possible,

therefore, that it may be found in Durham.

The locality, "near Dublin," is given in Gray's Turton, (p. 36,)

probably on the authority of its being named as occuiTing there in

Welsh and Whitelaw's History of Dublin ; but Dr. J. Gwyn-Jeffreya

says " subsequent writers on Irish Conchology have not conlii-med the

correctness of such statement."

Reeve says (p. 67) Mr. Guise believed it to have been introduced into

Glamorganshire, where he found it between Swansea and Oystermouth.

We shall be very pleased to receive any further notes of the occurrence

of this species in places not known to us.

G. SnERRtFF Tyb.

Handsworth, Birmingham.

A PIECE OF CHALK.

BY FRED. F. GEENSTED, MAIDSTONE.

Only a piece of chalk, of no appreciable value, and yet it hag

preserved a decipherable record of marvellous events which happened
numberless ages ago ! Judging by analogy, where England now stands,

water a mile or two in depth was " once upon a time " lashed into ocean

waves by the passing wind. TraveUing in thought to the bottom of this
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nnnamed sea of an nnknown era we find the ocean floor covered with a
white, soft, sticky mud, the exact counterpai-t of that which is found in

the Atlantic at the present day. This mud would be almost entirely com-
posed of very minute but lovely shells, which are now kno%vn by the generic
name Foraminifera. They are so small as to require the aid of a good
microscope to reveal their lovely forms. As in thought we gaze upon the
scene with eyes enhghtened by modem sf^ientific research, we see these

shells slowly falling through the water like a snowstorm, unceasingly day
by day and year by year, as their tenants, once alive and swimming about

in the water above, die off in countless mjT^ads. Thus, generation after

generation died and sank to the ocean bottom, and in turn was buried

beneath the remains of its offspring. Thus, slowly but surely, fragment
by fragment, were the chalk cUffs and downs of Albion deposited beneath

the deep waters of a mighty sea.

All who may desire to be satisfied that this is no legend or fancy

picture, have within easy reach the means of forming an independent

judgment. They have merely to take a piece of chalk, or preferably

some of the naturally formed powder foiind in chalk pits an I on exposed

chffs, and ascertain of what it is composed. I will describe an easy and
effectual method of doing this. If the natural powder is not within

reach, any soft piece of chalk reduced to powder by being scraped with a

knife will do almost equally well. Place some of the powder in an

ordinary medicine bottle, fill up with clean water, and shake vigorously for

some time. Then let the milky fluid settle for about ten minutes. Next,

by means of a syphon, easily made with a piece of indiarubber tubing,

draw off the contents of the bottle to within half an inch of the bottom.

Fill up the bottle with fresh water, shake up as before, once more let the

fluid settle, then draw off with the syphon to within the same distance

of the bottom. Do this again and again until the fluid ceases to be

milky, and becomes, as it were, dift'used with fine dust, the separate grains

of which will be plainly visible when the bottle is held close to the eye

against a bright hght. These grains are the treasures we are in search

of. Besides them, however, the bottle will contain some small particles

of chalk. To separate the one from the other is our next object, and it

may be effected by shaking the bottle well, and instantaneously di-awing

off the fluid into another bottle by means of the syphon. This operation,

if properly done, will remove the hghter shells and leave some of the

heavier and the chalk behind. Having allowed the shells in the second

bottle to subside, the water must be di-awn off" by the syphon. A good

layer of these tiny shells may be obtained by repeating the process above

described over and over again. The bulk of the water having been

syphoned off, the shells should next be carefully filtered on blotting

paper, then dried and stored in a pill box, or other convenient receptacle.

The shells thus obtained, if the operation has been properly done,

should be perfectly clean, though fragments of shells will, of course, be

found mixed with perfect ones. In the various stages of the process it is

advisable to ascertain by means of the microscope that all is going on

well. The method will be found very simple, and I can vouch for its

success, for it has yielded me most satisfactorj' results.

P P
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To mount the specimens for the microscope all that remains to be
done is to take as many as will lie on the point of a luiife and boil them
for a short time in a test tube containing a little turpentine. This la

done to expel the air from the shells. Transfer a few of the specimens
to the centre of a glass slip, add a spot of Canada balsam, and
immediately place a thin cover glass on, and when dry finish off according
to taste. The slides thus inexpensively provided will then be ready to
answer the enquiry " What does the chalk contain ?

"

PARASITES OF MAN.*
BY T. SPENCEK COBBOLD, M.D., F.K.S., ETC.

[Continued from page 297.]

The few nematoid parasites that remain to be considered comprise
Beveral rare and interesting species, and likewise two of the commonest
intestinal worms. What I have incidentally advanced respecting the

strange way in which the old writers confounded Guinea-worms with
little serpents, finds noteworthy confirmation in the circumstance that

the great strongyloid kidney-woi-m has also been looked upon as a
species of venomous ophidian reptile. Facts of this order, if duly
weighed, inevitably cause us to modify onr interpretation of the state-

ments made in ancient records. Thus, to retui-n to the Guinea-worm.
Whatever good the theosophical remedies recommended and enforced by
Moses may have accomplished for the human victims suffering from the

attacks of " fieiy serpents," or Dracunculi, it is to be feared that no
similar remedial measures of the mystical kind could be rendered
available in the case of animals bitten by parasites that have been
regarded as renal serpents. It is fortunate, indeed, for man that the
great kidney-worm ( Kustmngylua gigas) has only once been detected in

the human body. If this formidable entozoon, capable of attaining a
length of three feet, were as common in man as it is in certain animals,

no doubt the superstitious people of southern climes would readily

invoke clerical aid in view of obtaining miraculous cures. Possibly a
mitigation of their sufferings might follow such exhibitions of liumau
sympathy and trust. The case of animals, however, is very different.

The unfortunate wolves of the Pyrenees cannot, of course, bo expected
to secure any very large amount of sympathy ; nevertheless, it is the
business and duty of the helminthologist to point to the causes of the
Bufferings of all kinds of animals, whether wild or domesticated, and so far

as lies in his power to suggest the means whereby their sufferings may be
mitigated. Not only do solitary and large nematoid parasites take up
their abode in essentially vital organs of the body, and thus secure the
slow destruction of the host, but the minutest forms of the same group

Commnniciitecl by Mr. Hnghes to the IMicroscpical Section r f the Birminsham
Natural History and Microscopical Society, November I'Jth, 1H78. On Pr. Cobbold's
behalf, Mr. Hiinhts e.xbiiiited a shdo shovviut: iiinle and fennde examples of the
destructive parasite iDuchmius duodenalis) which causes theKgyptiau chlorusia.
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of entozoa frequently occur in sufficiently prodigious numbers to sweep
off tlieir victims by hundreds or even by thousands. Animal epizootics

due to this source have hitherto been little studied.

Nematoda contixued.

3i.—Existrongijlus gigas, Diesing.
Synonymy.

—

Strongyhts gigas, Kudolphi ; Ascaris renalis, Gmelin
;

Lumbricus in renibits, Blasius ; Fusaria, Zeder.
Larvffi.—The embryos are vermiform, and measure about the jJ^

of an inch in length. In their higher larval state they have
been recognised as filarise (F. cystica.)

Intermediate Host.—From the anatomical observations of
Schneider and Leuckart, it would seem that the immature
worms dwell chiefly in freshwater fishes. Thus, the so-called
Filaria cystica must be regarded as an immature Eustrongylus
gigas. Hitherto, this little worm has been found occupying cysts
or capsules, situated immediately beneath the peritoneal mem-
brane in Galaxias scriha, and in certain oceanic fishes belonging
to the genus Synbranchiis. According to the eminent piscico-
logist, Miiller, the GalaxiidiP present strong affinities to the
Salmonida, but Cuvier considered them as essentially modified
pikes (Esocidie.)

Experiments.—Balbiani attempted to rear Eustrongyli by direct
experiment. He administered the ova to dogs, but obtained
only negative results. Similarly, his experiments on reptiles
and fishes failed.

Remarks.—If the conclusions of Schneider and Leuckart be
correct—and these make it appear that we must hold certain
freshwater fishes as responsible media of infection—one can
only express surprise that man is so seldom victimised by this
parasite. The Synhranchi, being tropical fishes, can have little

part in the infection of animals—apai-t frora seals. One must
suppose that pumas, dogs, wolves, gluttons, raccoons, minks,
weasels, and other carnivora contract this worm by attacking,
capturing, and devouring fishes at times when they are
prevented from obtaining other and more readily accessible
kinds of food. How this parasite should in some instances
gain access to herbivorous animals is not so clear.

Lit.—All standard works, and especially Leuckart's. One of the
most remarkable memoirs quoted by Davaiue is that of

Glamorgan. In this old writer's work, "La Chasse de Loup,"
dated 1583, the kidney-worms, or Eustrongjii of modern writex's,

are characterised as " sei-peuts and higlily venomous beasts."

35.

—

Strongylus broiichialis, Cobbold.
Syn.

—

Strongylus longevaginatus, Diesing; Filaria bronchialis,

Rudolphi ; Hamularia, Treutler.

Larvae.—Unknown.
Kemarks.—This small viviparous eutozoon, hitherto only twice
encountered in the human body, is doubtless identical with
Strongylus longevaginatus. The original specimen was discovered
by Treutler in Germany, in 1791 ; the second being found by
Dr. Jortsits, in Transylvania, many years afterwards (1845.)

The males measure half an inch and the females rather more
than an inch in length.

36.

—

Dochmius duodeiialis, Leuckart.
Syn.

—

Dochmius anchylostomum, Molin ; Anchylostoma duodenale

Dubini ; Strongylus quadridentatus, Von. Siebold ; Sclerostomy

Cobbold.
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Larvfo.—Although the history of the development of the young
worms has not actually been ascertained, it is tolerably certain
that the structural characters they exhibit, and the changes
they undergo, are similar to those of other closely allied species.

Thus, without doubt, the free embryos are rhaVjditiform, and
pass their larval lifetime in water, mud, and moist earth.
After having undei'gone one or more changes of skin, attended
with growth, they are possibly transferred to the human
stomach.

Intermediate host.—It is not certain that any intermediai-y bearer
is necessai-y.

Eemarks.—Water drinkers in tropical climates readily become the
victims of this parasite, either by swallowing the free swimming
larvje, or water insects containing the larvte in a state of rest.

The Dochinius duodenalis was discovered by Dubiui, at Milan, in

. 1838, and its clinical importance in relation to the so-called

Egyptian chlorosis was first announced by Griesinger. We now
know that this destructive little parasite is a fertile cause of the
wasting disorders of tropical countries generally ; the aiifections

termed tropical anarnia or hypoixmia being especially prevalent in

the West Indies, in Cayenne, in Bi-azil, in Egypt, and in the
Comoreu Islands lying to the north-east of Madagascar. The
worms are veritable bloodsuckers, beha^nng like leeches

;

probably, however, the loss of strength and diminution of vital

power which they occasion is not so much due to the actual
amount of blood abstracted as to the severe irritation resulting
from the injuries they inflict upon the mucous membi'ane of the
infested intestine.

Lit.—The Work of Leuckart ; and especially a Memoir by Wucherer
in Deutsches Archiv fur E^inische Medicin, Sept. 27, 1872,

(s. 379—400.)

fTO BE CONTINUED.]

ON THE MICROSCOPICAL EXAMINATION OF CLAY.

BY THK REV, H. W. CROSSKEY, F.G.S.

A brief record of the results of considerable practical experience in

the microscopical examination of clay may be of service to those engaged
in the study of the drift beds of this district. As an illustration of what
may be done by the employment of a good method, it may be mentioned
that when the vvriter, in conjunction with his friend, Mr. D. Robertson,

commenced to deal microscopically with the glacial clays, only two
doubtful species of Ostracoda had been observed as fossils in them. We
have succeeded, however, in cataloguing 136 species, of which 19 are either

now extinct or unknown in the living state, and many are of extreme
rarity.*

The first essential point is tJwrottgJtbj to dry the clay. This ought to

be slowly done. The clay should not be placed in an oven or close to a

* See Monograph on the Post Tertiary Entomostraca of Scotland, by G. R.

Brady, Bev. H. W. Croeskey, and D. RobcrtBon. Published by the Palseontographical
Society, 1874.
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hot fire, but gradually hardened. Anything like baking is apt to be

destructive of delicate specimens. I have been accustomed to treat at

one time enough clay to fill an ordinary pie-dish.

The clay, when thoroughly dry, should be placed in a large bowl of

water, and allowed to remain undisturbed for a few hours. It should

then be gently stirred up in the water, and it will be found to disintegrate

in a remarkable way.

After the clay has been stiiTed up in the water, it should be allowed

to settle quietly. If it is at all rich in organisms, a fine whitish scum
will soon form upon the surface of the water, and must be carefully

skimmed off. This first scum is the most valuable of all the treasures

the clay can yield. It should be treated by itself, unmixed with baser

matter, and placed upon a piece of the finest muslin to permit the water

to drain away. A very simple and useful plan is to have a small

hollow tin cylinder, and affix the muslin to one end by an elastic

band. Through such a cylinder the skimmed water can readily be poured,

and the muslin will retain the debris in which the organisms will be

found. Muslin is preferable to a sieve, since a fresh piece can be used

in dealing with the clay from each locality, and the possibility of any
accidental accumulation of old material (such as may take place at the

edges of a sieve) is prevented. The mesh should be as fine as will

permit the drainage of the moisture. When the muslin, with its light

burden, is dry, the contents may be placed upon a slate, and any
organisms can be readily picked off.

The process described should be repeated until no scum will rise.

It is possible that when a clay has failed to yield any more " floatings,"

after a second drying it may produce some. If the clay under examina-

tion be scarce, and a siapply not readily obtainable, the water should be

poured off as soon as all the " floatings" have been collected. The clay

remaining at the bottom of the dish should again be dried, and the scum,

if it chance to yield any, again collected. When all the " floatings " have

been obtained, the clay itself should be washed. This is effected by
pouring water upon it, stirring it, and then, after giving a few moments
to permit the heavier material to fall, pouring off the water ; and
repeating the process until the fresh water is not at all mudded by the

stirring of the material that is left. Abundance of water should be

freely used ; and generally a great many separate washings are required,

but at last, if the clay has been really dry at the outset, the fine mud
will disappear.

The remaining material will consist of grains of sand and pieces of

gravel, together with such organisms as would not float ; and must be

di'ied for examination.

If the method described be carefully pursued, nothing ought to

escape except the finely comminuted mud ; and the observer ought to

have every organism (the Diatomaceae being of course excepted) preserved

either in the " floatings" or the " washings."
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The Hereford-th're Pomona, containing coloured figures and drscriptiom of

the most esteemed kinds of Apples and Fears. Edited by Robebt Hogg,
LL.D., F.L.S., &c. Issued by the Woolhope Naturalists' Field Club,

Hereford. Loudon : Hardwicke aud Bogue. Part I., price 15s.

The Woolhope Naturalists' Field Club is to be wanxily congi'atulated on
this sumptuous publication, by the preparation of which they have engaged

in a work of national importance. The hardy fruits of li he country are of

vast economic value, while their importance as articles of food, and from a

sanatory point of view, can scarcely be overstated. Of all the fruits

which this couutiy yields in abundance none are more deservedly apprec-

iated than apples and pears. They may be profitably gi-own to a

greater or less extent in nearly all parts of the British Islands ; in many
places they are successfully grown in enormous quantities. Apples and

pears vary much in flavour aud quality : some of the most esteemed are

also the most prolific. To kuow which are the best kinds for any given

locality and cUmate is manifestly important to all possessors of orchards

or gardens. As knowledge on the subject becomes more general fewer

mistakes will be made, and there is now no reason why a worthless or

unsuitable variety should ever again be planted. " The Herefordshire

Pomona" will spread sound knowledge on these aud other points ; and

we trust this valuable publication will speedily become as widely known
as its merits deserve.

To the labours, intelligeut, unremitting, and beneficial, of the late

Thomas Andrew Knight, a native of Herefordshire, and for years the

President of the Loudon Horticultural Society, may be traced what may
not improperly be called the revival in recent times of hardy fruit

cultivation. Dr. Bull (one of the most valuable members of theWoolhope

dub) gives an interesting account of Mr. Knight's useful work in pages

29-38 of the work before us. He discusses at length the theory which

Mr. Knight so thoroughly believed, that a graft can live no longer than

the origiual tree from which it is taken. He plainly shows how incorrect

it is. " The notion," he says, " seems to rest upon the assumption that

the new wood which proceeds from the graft is not a new tree but

only a detached part of the parent. But this is evidently a mistake. A
branch produced by a gi-aft is as distinctly a new and separate individual

as a branch produced by a cutting. In both cases the bud is the source

of new growth ; and, physiologically speaking, a seed itself differs Uttle

from a bud, except in being more carefully protected, and in being

spontaneously detached. The embryo in a seed, the bud inserted in

budding, the buds in a graft or in a cutting, differ only in their position
;

and each, as it develops, becomes a new individual, not a mere dependent

portion of the parent."* This unsound theory of Knight's led him to

make experiments for the origination of new varieties of our hardy fruits

worth J' of general cultivation, with a view to restock our orchards aud
* Any of onr ri'iKlc^s interested in this subject, and desirous of investigating it,

will find im able and full discussion in Dr. liindley's "Theory of Horticulture,"
chap, xvii., pp. 463 480, ed. 1855.
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gardens with vigorous trees. And lience, however mistaken he was as

to the duration of varieties, his labours were in the direction of the pubHc
good, and were most successful. Although previous to his time the

uses of hybridisation were understood, Knight was one of the first to

apply it in raising improved sorts of fruit trees. In Dr. Bull's sketch

very full particulars are given of the work he did, and the success he

achieved. It may to some seem a small matter now that he gave us

better kinds of apples, chei-ries, nectarines, pears, plums, and straw-

berries, and some improved peas and other vegetables, for we are familiar

with improved fruits and vegetables as things of constant introduction

now-a-days, and we are apt to hold cheaply whatever comes easily.

But it is a fact to be remembered that our present plentiful supply is due

to the initial labours of Thomas Andrew Knight, and the example

he set. Dr. Bull has then done a fitting thing in giving some details of

the life history and work of one of Herefordshire's chief worthies in the
" Herefoi'dshire Pomona."

The plan of the book in reference to the fruits described is to tell

the origin or history, and give a technical description of each fruit and
its uses, with particulars as to the soils and situations in which it has

been found to thrive. Each fruit is also depicted m a coloured drawing,

and these illustrations must have been produced at great cost. They
are some of the most successful instances of colour-printing we have

seen. It is needless to add that while greatly adorning the work they

add immensely to its practical value.

" The Herefordshire Pomona" is a work to be proud of, and eveiyone

interested in the cultivation of apples and pears will feel bound to

possess himself of a copy. The second part will be issued next year.

Dr. Hogg, a well-known authority on Pomology, and an honorary member
of the Woolhope Club, has kindly undertaken the arduous labour of

editing the work. E. W. B.

West Yorkshire : An Account of its Geology, Physical Geography, Climat-

ology, and Botany. Part I., Geology. By J. W. Davis, F.G.S., &c.

Part II., Physical Geography and Botanical Topography. By J. W-
Davis and F. Arnold Lees, F.L.S., M.R.C.S., &c. With maps and
plates. London : L. Reeve and Co. 8vo., pp. 414. Price 21s.

Whilst comparatively few of us can adequately appreciate and
thoroughly understand the minute descriptions of specific differences,

and the elaborate articles on foreign Geology which form the more
important records contained in the leading journals devoted to this

science, it is with much pleasure that we take up a work devoted to the
Geology and Botany of a district so near, and in many points so similar

to our own as West Yorkshire. Nothing tends so much to show the
value of local scientific societies as the publi3ation of the results of the
work of their niembers, especially when devoted, as is the goodly volume
before us, to the elucidation of the physical phenomena peculiar to the
several districts over which such societies claim special rights of

investigation.

West Yorkshire is by no means a small area, for it contains 2,760
square miles ; and it will therefore be setn that the examination of the
Geology and Botany of so large a district is a very arduous undertaking.
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In the work before us there is every evidence that on the part of each
author this labour has been a work of love, and the perusal of the book
will convince everyone that the work has been thoroughly and well done.

Commencing with a useful list of books written on the Geology of
West Yorkshire, we have an introductory explanation of the chief
physical features, main faults, and measures of the district, which ia

followed by a succession of chapters devoted to the several divisions of

rocks—from the Silurian to the Post-tertiary—represented in the
locality. The county, as a whole, furnishes a most comprehensive field

for geological study, for the author says, " If the whole of the county bo
taken, we have all the great divisions well I'epresented, except . . the
Cambrian and Laureutiau, thus presenting in so small an area a more
glorious epitome of the sti'ata comprising the earth's crust than can be
found in any other locality of similar, or even much larger extent in the

world."

The Silurian beds are the Coniston Limestone, with the superin-
cumbent Flags and Grits and the Bannisdale Slates, which altogether
attain a great thickness, and represent the beds above and below the line

of division of the Lower and Upper Silurian beds, as laid down by
Sedgwick, who devoted a great deal of time and attention to the
examination of the Coniston Rocks. The occurrence of a bed of

sandstone 20 feet thick, with fossils of the Ludlow type, at so great a
depth (1,200 feetj below the Ludlow beds, is an interesting and remark-
able circumstance.

The succeeding period of Sedimentary Rocks (the Devonian) is but
imperfectly represented in West Yorkshire. At page -41 the author gives

an interesting account of what was going on between the deposition of

the Silurian beds and that of the Carboniferous Limestone.

The Carboniferous Rocks, cons'sting of the Mountain Limestone,
Yoredale Beds, Millstone Grit, and Coal Measures, seem all to be
peculiarly well developed in this district, and they are very particularly

described, with the faults, &c. The numerous sections and long lists of

fossils show how accurately these beds have been investigated, and,
apparently, they offer a very wide field for examination. The purity of

some of the coals of the district is of great economical importance, among
which wo may especially mention the lietter Bed Coal, of which the
author says (p. 143 :)—" It is extensively worked in the Lowmoor
district, for the purpose of smelting the iron ore found in the shale
above the Black Bed Coal. Its freedom from sulphur and other
impurities renders it peculiarly valuable for smelting purposes ; and it

is partially to this coal that tlie excellence of the Lowmoor iron is

attributed." We believe it was this bod of coal which Professor Huxley
described as being entirely coniposed of lycopod spores, to which,
probably, it owes its gre it purity. Wo notice our author does not give

us any lists of fossil coal phmts, the study of which seems unfortun itcly

to have an attraction for onlv very few of our Botanists. The Permian
rocks of the district seem to be more developed than in our own district,

but wj notice the abssnse of the several sub-divisions of the Bunter beds
W-iich are found in the Midlands.

There is an interesting chapter devoted to the Glacial and Post-glacial

deposits, together with a bi'ief account of the exploration of the Settle

and other caves.

The second part of the work commences with an outline of the
physical geografihy of West Yorkshire, and is followed by an examination
of the flora of the ten divisions into which the district is sub-divided,

according tc river drainage. This is accompanied by a good map, from
whicli can be seen at a glmce the several districts treated of in the
successive chapters. The flora is au extremely rich one, for the author
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says (p. 242) it " is almost more than any other equal area not possessing
the advantage of a Ions, varied coast-line could produce, and the causes
are not far to seek. The possession of a tidal river-board giving it some
maritime plants, its extent and diversity of surface ranging from near
sea level to 2,400 feet, from fen and warren to elevated peat-bogs and
Alpine rocks, and the wide variation in its cUmate consequent upon
these, are all factors in the sum of its flora." The various influences
afl'ecting the distribution of plants are described in an interesting
manner, and a comparison is made with the flora of neighbouring
counties, together with lists, &c., of plants of Atlantic and Germanic
types. For the manner in which the Botany of the district has been
worked out we must refer our readers to the work itself, adding that the
lists of plants are so carefully reported under the several localities as to
give most satisfactory^ evidence of the pains taken to make this informa-
tion as complete as possible.

In the preface the authors say that " The Climatology, the ' Flora '

proper, and their connections are reserved for a second volume," which
we understand will be published next month, thus completing a record of
investigation and research most creditable to the authors, and one which
cannot fail to be extremely useful. W. M.u)eley.

(JoBEECTiON.—Report of the Burton-upon-Trent Natural History and
Archaeological Society.—In the notice cf this publication (ante p. 305) a
mistake is made by attributing the authorship of the paper on "The
History of Burton Abbey" to the Rev. C. F. ThornewiU. The paper was
written by Mr. Robert ThornewiU.

METEOKOLOGY OF THE MIDLANDS.
THE WEATHER OF OCTOBER, 1878.

BY W. JEROME HARRISON, F.G.S.

Most of our observers agree in describing the weather as fairly fine

and dry up to the 20th, but wet and stormy after that date to the end of

the month. Whilst the rainfall Vv^as about the average, temperature was
decidedly higher. Thepx'essure of air, as indicated by the barometer, was
very variable, a fact due to the rapid succession of depressions and anti-

cyclones passing over our Islands from the south-west to the north-east.

Thunderstorms are reported from Stroud on the 9th, Buxton on
28th and SOtli, Weston-under-Lyziard on the 29th, Leicestershire 25th,

Brampton St. Thomas on 28th, Sjjondon 28th to 30th.

Snow fell very generally on the 29th and 30th, but melted ver}' soon
;

at Uppingham it was four inches in depth. Hail-storms were also

frequent on the last three days of the month.
There was little or no frost till the very end of October, and, as a

consequence of the mildness of the weather, many migratory birds

delayed their departure, while flowers continued to bloom freely.

Swallows appeared again at Stroud on the Kjth ; three were seen at

Tamworth on the 15th. At Worksop these birds were seen as late as
the 26th. The fieldfare arrived at Tamworth on the l(3th ; redwings and
woodcocks were seen near Bishop's Castle on the same day. At
Waltham bees were in full work on ivy and chrysanthemum till 22nd,
and at Shifual the red admiral and tortoiseshell butterflies were out till

the 19th, when also a large dragon fly was seen hawking for flies, as in

the height of summer. Primroses were gathered near Melton Mowbray
on the 19th.

Q Q
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lilitrascopjr.

A paper read by Mr. Thomas Bolton at a recent meeting of the
Birmingham Natural History Society, " On the Examination of Eotifsra
and Infusoria under the ilicroscope," suggests a remark or two which
may be useful as hints to some of our readers.

Most forms of compressorium are useless, all are expensive. Those
who try the following will be surprised at the efficiency of the apparatus.
Two pieces of thin glass are cemented on to a glass slip in the shape of

the letter |_, but with the two strokes of the letter about equal in length,

and another thinner and longer one is fixed lougitudinall\-, thus [_
The [_ serves to retain in position a square shp of cover glass placed,

of course, not on the [_ but inside it ; the horizontal piece, which should
be ground to a bevel on its top edge before fixing it, ser\-es to carry a fine

needle, the point of which is inserted beneath the edge of the cover glass.

This point being tapered, it is easy to increase or diminish the thickness
of a film of water carried between the cover and the shp by pushing thq
needle further in or out, and so to form a cheap and effective com-
pressorium.

Those who possess a Ross's four-tenths condenser will find the
arrangement of stops marked O over B give the most perfect dark back-
ground illumination, available, by unscrewing the top lens of the com-
bination, for low powers.

The beauty of Rotifers and Infusoria seen by this illumination is

immensely enhanced by feeding them with carmine, sparingly siipplied

to the water by drawing a camel-hair brush, charged with some of the
pigment, along its surface. In a few minutes the stomachs of Rotifers

and the cavities of Infusoria are painted w^th the most glowing colour,

while the ciliary cuiTents to and from the animals are traced out in

equally brilliant Hnes.

The cases of all the thecated Rotifers are tinged with the colour

upon which their tenants are fed. Hence evidently the material out of

which they are constructed is a product elaborated from the food of the

animal.

Microscopists will be giad to hear of a really good low priced revohnng
microscope table, which is accurately described in the maker's
advertisement as " steady and substantial." The legs, which form
a tripod, are handsomely cast in iron and bronzed ; the top 'is

made of a thick slab of slate. Without being inconveniently large it is

large enough for all practical purposes. The microscope and lamp may
be readily adjusted at one side of it, and then quietly moved round
without readjustment to other students sitting round the table. There
is room on the table for a compound microscope and lamp, a simple or

dissecting microscope for preparing objects for the larger one, or for

biological laboratorj' work, and for note-book and text-book, or other

writing materials, either of which may be successively brought round
to the student as it may be required, by the mere revolution of the

table. The top being made of slate is very serviceable and easily

cleaned. An ornamental cover over the slate top when the table is not

in use for microscopical work wiU make it fit for a place in the drawing
room. The table is also made with a soHd mahogany top, the centre of

which is inlaid with leather to meet the wishes of those who prefer a
wood to a slate top. The manufacturers are Messrs. Hassall and Singleton,

ironfounders, Birmingham, who have arranged with Sir. T. Bolton, 17,

Ann Street, Birmingham to supply retail customers.
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Corrtsponiitncc.

Scientific Najies.—With reference to Dr. CobbokVs appeal to me in
the November number of the " Midland Naturahst," (p. 295,) it may be
observed that we have the authoi'ity of the Greeks themselves for a
depiirtui'e from the usual plan in the formation of the words Distoinum
and Tristomum, these actual words, (with others of a like character,)
occurring, of course in their Greek form, in that language. But these
exceptions do not invalidate the general rule, which is as I have stated
it, and it would be hard to say that we must not use such a word as
Polystoma, while poJupoiis, poJucheir, etc., are good Greek. Another
observation is that when Distoinum is used, Distomida? becomes correct

;

the error consists in using Distoma and Distomida; concurrently. No
one can say that it is unfitting to employ "complimentary" generio
names, many of them, as Linnaia and Lobelia, being among the prettiest

we have, and even Lyellii and Forsteri may be tolerated. But every one,
who is not a professional nomenclator, regrets that the liberty is so often
abused: the "compliment" has now become so common, that one
scarcely cares to enquire, or even to wonder, who the savant is, who is

supposed to be complimented.—W. B. Geove.

Fungi.— I sliould be much obliged if some- of the readers of the
" Midland Naturalirt" would kindly inform me whether they have found
the Chantarelle in Leicestershire. I have failed so far, tliough this

locaHty is a fairly good one. I have found it in Warwickshire. Few people,
I think, are aware how very good eating some of the quite common fungi

are. Hi/r/rophoTus virgineus and II. jJi'n-tensiti, Boletus ediilis, and the Maned
Agaric are among tlie best. I have almost invai'iably found B. edulis

under oak trees. Is this the usual experience ? One other circumstance
I should like to have corroborated, and, if it may be, explained. This
autumn we buried, about ijit. deep, a quantity of diseased potatos. About
a fortnight ago I observed quite a large crop of Peziza aunnitia growing
over the spot, though I had never before observed it in the garden or its

immediate neighbourhood. Was this merely a coincidence?—E. A.
Gbeen, Normanton llectory, Ashby-de-la-Zouch.

Miller's Dale Flora.—I was rather surprised to notice Mr. G.
Robson (an old correspondent of mine) recording the botany of Miller's

Dale as " rather disappointing." Its botany pleased me as much as the
perusal of Mr. Eobson's really fine description of a Derbyshire thunder-
storm. In addition to the ferns he mentions I have found many other
uncommon plants within about half an hour's walk from the station, such
as :

—

Thalictrumjldvum, I'rollius europteui;, IlcU.cborm vir>dis,I>r(iba incana,
Silene nutam, H'jpericum mnntanum, Geranium sanguineum, G. pratense,

G. coluntbtnum, Rliuiimus cailuirticus, Primus Padus, Sanyuiwrba ojUcinaliSf

Poterium Sanguisorha, PolentiUa I'erna, Bubus cii'siun, B. sa.r<itilis, Geum
intermedium, Bosa tomentond, B. arveus^is, Pt/rus Aria, P. rupicola, Eibes
Grossuluria, R. aipinum, R. nibriim, Sedum Telepltiniii, Suxifraga grauulata,
S. hypnoides, Parnassin palustris, Pinipinella magna, Cornug sanguinea,
Galium sglvestre, Scabiosa Columbaria, Cardnnn nuta7is, C. crispun, C.
heterophyllus, Carlina vulgaris, Serratula tinrtoria, Lactuca- muralis,

Campanula Trachelium, C. latifolia, Ligustrvm vulgare, (not in or near
hedges,) Gentiana Amarella, Calaminthn Acinos, Myosolis collina, Poli/gojium

liixlorta, Taxus baccata, Biysmns compreKsus, Plileum tiodnnum, Arena
p^tbeacens, Koileria cristata, 31elica nutans, Poa vemoralis, Aspidivm lobainm,

Botrycliium Lunaria, and many other good plants. I have found a few
miles further up Chee Dale, towards Buxton, Ihitchinsia • petnea,
Cardamine impatiens, Pnlemonium c<truleum, Draba inuralis, Mimuluft luteus,

&c. I have only paid flying visits to the neighbourhood alone, and there-

fore do not pretend to know all the rare plants.—Wii. West, Bradford.
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A Hybrid Fern.—In the February number of " The Midland
Naturalist." (p. 52,) an account was given of a supposed hybrid fern,
which had produced spores. These spores, after being sown, appeared
to produce prothalha, but it has since turned out that the latter had
sprung from other spores accidentally introduced, as often happens to
fern-growers.—W. B. G.

SiGXS OF Early Winter.—A flock of fieldfares, (Turdus pilaris,) the
first I saw this season, numbering about twenty, flew over Handsworth
Parish Church about nine o'clock on Tuesday morning, •2Sth October-
last. The temperature fell during the day, and in the evening,
at half-past nine o'clock, there was a heavy snow storm.—TV. R. H.,
Handsworth Wood, 21st November, 1878.

^tc:iniii(is.

The British Association.—The meeting at Sheffield next year will

begin on August 20th, and not on the earher day previously announced.

"The Art of Scientific Discovery" is the title of an important
new book (648 pp.) by Mr. G. Gore, LL.D., F.R.S., of Bii-minghain, just
published by Messrs. Longmans and Co.

The Sphagnace-e, or Peat Mosses of Europe and North America, by
Dr. Braithwaite, an octavo volume, illustrated with twenty-nine plates,

is announced by Messrs. Hardwicke and Bogue.

Mr. CH.iRLES R. Thatcher, the well-known conchological collector,

started a few months ago on an extended foreign collecting tour. He
was attacked suddenly by fever, and died a few days after his an-ival at
Shanghai.

The Rev. M. J. Berkeley, M.A., F.L.S.—A portrait of this

eminent fungologist, painted by Mr. Peele, at the instance of a niunber
of Mr. Berkeley's friends, was recently presented on their behalf to the
Linnean Society by Sir Joseph Hooker.

Do Leaves absorb Water ?—The Rev. Geo. Henslow read a paper-
on this subject at the Linnean Societj- on the 7th November, in which hs
replied to the question affirmatively, and detailed the experiments he
had made. He pointed out that the practical issue of what he proved
is that syringing is not merely beneficial to plants in that it cleanses
them and cools the au- about them, but that the water is actually
absorbed by the leaves.

The Royal Society ISIedals for the present year have been awarded as

under :-—The Cople\' Medal to M. Jean Baptiste Boussingault, for his

long-continued and important researches and discoveries in Agricultural
Chemistry; a Royal Medal to Mr. John Allan Broun, F.R.S., for his

investigations in Magnetism and Meteorologj', and for his improvements
in methods of observation ; a Royal Medal to Dr. Albert Giinther,

F.R.S., for his contribution to the Zoology and Anatomy of Fishes and
Reptiles ; the Rumford Medal to M. Alfred Comu, for various optical

researches, and especially for his recent re-determination of the velocity

of propagation of light ; and the Davy Medal to M3I. Louis Paul
Cailletet and Raoul Pictet, for their researches, conducted independently
but contemporaneousl}', on the condensation of the so-called permanent
gases.
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Hybridisation.—From tlie " Herefofdshire Pomona" we glean the
following interesting facts as to the results of some of the fertilisation

experiments made by Thos. Andrew Knight. From pips or seeds of the
Orange pippin apple fertilised by pollen of the Golden pijipin he obtained
the Grange pippin (1802,) Downton pippin (1804,) Eed Ingestrie (1800,)

and Yellow Ingestrie (18U0.) The two last-named apples were not only
derived from the same parentage, but actually sprang from two pips
wliich occupied the same cell in the same apple. From pips of the
Siberian crab, fertilised by pollen from the Orange pippin, were pro-

duced the Yellow Siberian (1805,) the Siberian pijppin (1806,) and the
Foxley apple (1808.)

|Uport$ of S^ociflics.

BIRMINGHAM NATURAL HISTORY AND MICROSCOPICAL
SOCIETY.

—

Geological Section.—October 22ud. Some spicimena of rocks
f torn MalvcTU, sent by theliev. W. S. Symonds were exbibitcd, aud the tlianlis of

the s»ctiou were ordered to be sont to tbat pentleman. Tbe snction determined
to take part iu tbe scbeine for tbe united exainination of tbe plucial deposits of

tbe midlaud counti s, as proposed by Mr. W. J. Harrison, and appointed
tbe Rev. n. W. Cio-iskey as secretary of tlie conniiittee, to wbom all conimuui-
catious may be addressed. Mr. C J. Watson exbibitcd Pjiecineiis from tlie

carboniferous limestone of Yorksbire. Mr. Wilkinson sliowed some beautiful

fuui;i from Malvern. Mr. T. H. Waller read some notes ou spt-ciniHUS of rocks

from Sbellaud imd Orkney, and sbowed specimens and microscopic sections of

tbem.

—

General Meeting.—November 5tb. Mr. Montapu Browne exliil)ited two
beautiful hutti rfiies (Movpho C'l/pi-ifi) from Brazil. Mr. J. Bjifju-dlexbibited micro-

scopic slides, illustrating free cell formation and cell formation by merismatic
divisiou of protoplasm ; lie also exbibited one of tbe HcpaticiO, Tticcia r/lauca,

iiewtt)tbe district; Milium cii.iindafniii,\i\ fruit, from Sutton Park : aud a number
of rare plants, amongst wbicb were tbe followiutr : Kuphorhia I'epUs, Currif/lola

littoralis, Franhenia lavis, Lysimnchin tlujisiflora, Ojihioglossum amhiguum,
<tc. Six beautiful slides were exbibited and presented to the society, togetber

witb a full descrijition of tbe way in wbicb tbey bad been mounted, from
Mr. F. W. Sbiirpus, of Ijondon. Tbey consisted of tbe fol owiiiij : Ihujiila llnhellatn,

Ji. 2'l'^"^osa, ]'aiiensa ih-ticii',l'<idict:\\aria} oi I'rnster [/laciiilis, lidnihyx 7»f»-?', and
Palate of Bucciniim. A cordial vote of tbaiiks was passed to Mr. Sbarpus.

—

Biological Section.—November 12tli. Mr. .1. E. Ba<jnall read " Notes on
Plants Collected tbis Feasuu,"' witb special reference to tbeir distributiou—first,

iu Warwickibire ; settond, in Great Britain ; and ibird, over tbe general surface

of tbe globe. He also reviewed tbe several bypotbeses wbicb liave been
ad\auced to account for ]>lant-distributiou, suiuniari.sing tbe tbeories proposed
respectively by Linnaeus, E. Forbes, Hooker, aud Darwin. Tbe jinper was
illustrated by a large aud beautifully mounti-d collection of rare plants, collected

during tbe past season in new Warwicksliire stations, sucb as I'ot(imo<ieton

costcri/oUuf!, ]'icin f/mcilin, Afirintonin adorata, Cfiitunrulii.t hiiiiiiiins, and many
otbers of equal rarity. Mr. T. Bolton gave " Notes on tbe Examination of

Rotifers aud Infusoria under tbe Microscope," iu wbicb be dealt witb tbe

inaniimlations necessary in isolating and observing tbe motile and fixed forms ©f

tbese organisms s.-verally, tbe us-^ of various kiuds of live-troughs, couipressoria,

and otber coatrivances for facilitating tbeir investigation uuder tbe inicro.scope,

itc, illustrating bis remarks by tbe selection and exbibilion of a variety of such
a:;inials. c. {/., Str/Jiaiiorerns Kichhornii, Stcutor M'ullcri, lylmnins rcrntuphi/Ili,

Vorticellce, J'hilodiiia roseola, &c., &c. Both tbe papers of tbe evening elicited

considerable discussion.

BIRMINGHAM AND MIDLAND INSTITUTE SCIENTIFIC SOCIETY.
—October 30tb. ^Ir. J. Ltviek read a pni)er ou Microscopical A))puratus. In
tbe course of it the purchase of cheap biuo.'ular instruments was 'l!i>recatrd, as

tbey geuprally proved unsatisfactory, so that unless a considerable outlay could

be niade it was better to buy a mouocular. One common suutcu of mischief was
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pointed out, namely, tbafc the two eyepieces, although m^ant for a pair, are
frequently of different focal power, and thus produce imapes of different sizts

;

60 that the eyes iu trying to couibiue these two images suffer more harm thau
from a monocular The paraboloid and other- ai'juncts were described, and their
uses illustrat^d.—November 13th. Mr. A. Gresswell described a new method of
Automatic Railway Sifualling invented by himself. In this method, which is

worked entirely by electricity, there is required a metallic conductor electrically

insulated, running aiouf: the whole length of the railway, with which, by meausof
a metallic brush or friction wheel, the engine makes connection. This conductor is

divided into sections of convenient length—such as a mile—and wires connect
each of these segments with the automatic signalling insiirument at the nearest
convenient station. When a current passes through a segment and the engine
on it, an all-right signal is exhibited on the engine to the driver ; but the action
of the current; passing is also by means of an electro-magnet in the station
instrument made to break the electrical circuit in the segment behind the train

;

and, therefore, on an engine entering this segment, its indicator will fly to danger.
The breakage of a conductor or failure of a battery will also put the indicator
to danger, and thus, thoush it may delay the train, will render a collision

impossible. The jiosition of any train on the line can at any time be ascertained
by simply inspecting the station instrument, although the instiument itself

requires no one to attend to it. The details were fully explained by Mr. Gresswell,
by the aid of a wmking diagram

;
and he also promised that a working model

should shortly be exhibited to the public.

BURTON NATURAL HISTORY AND ARCH^OLOGICAL SOCIETY.
—The Wmter Session was opeue'l on the 22Lid October by a Conversaziojie, which
was held at St. George's Hall. There was a large number of eshil)it.^, biological,

geological, arclueological, anii scientific. A very jileasaut evening was spent, to

which the singing of the Burton Glee Club agreeably contributed.

EVESHAM FIELD NATURALISTS' CLUB.-Tbe Annual Meeting was held

on the 30ih October, the Rev. J. C. Odgers iu the chair. The Hon. Secretary
(Mr. G. New) i-ead tlie annual report, by which it app-ars the number of

members has decreased to twenty-eight, compared with thirty-two last year.

During the past season there were excursions to Tuldesley Wood, Dovedale,
Buckland Woods, the Abbey Manor Grounds, and to Worcester Natural History
Museum. The evening meetings were held once a month throughout the winter.

The financial position of the Club is reported to be satisfactory. Mr. John
Oibbs was re-elected president, and Mr. J. S. Slater treasurer. Mr. E. B.

Martin was elect^Ml hon. secretary, and a vote of thanks was accorded to Mr.
Geoffrey New for his services during the past two years. The Rev. J. C. Odgers,

Mrs. Martin, and Messrs. A. H. Martin and T. E. Doeg were elected to form
the committee. Ou the secretary reporting the receipt of papers from the

Hon. Secretary of the Midland Union of Natural History Societies on the subject

of the examination of tlie glacial deposits of the Miilland Counties, he was
instructed to send a copy to Mr. Winnington Ingrain and Mr. Gibbs, with a

request that Mr. lugram would represent the club.

NOTTINGHAM LITERARY AND PHILOSOPHICAL SOCIETY.—
Natural Science Section.—October IStb. Mr. A. Bush read a paper on the
" Morphology and Physiology of a Freshwater Mussel." November 8th.—Mr. E.
Smith, M.A., read a paper on "Infusoria," illustrated by photographic and other

lantern slides. This paper is printed in the " Mi iland Naturalist " for November
and December. November loth.^Microscopical meeting; subjeet : "Fresh-

water Life."

NOTTINGHAM NATURALISTS' SOCIETY.—The following meetings

have been held :—October 16, Lecture ou Coal, by C. T. Muison; November 6,

Lecture on the Phonograph, by Mr. A. H. Simpson ;
November 13, Special

General Meeting, at which " The position of the Society with regard to other

Nottingham Societies " was the subject of discussion.
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EUGBY SCHOOL NATURAL HISTORY SOCIETY.—October 19t!..—
The Presiiieiit announced that " Tree No. iO," iu the School Close, had cpased
to exist, uud exhibited fragments from the inside of it. The holiday collections

of Lepidoptera, the prize for which was gained by E. Solly, (a,) were also
exhii)ittid. The Rev. T. N. Hutchinson read a most interesting paper, illustrated

by sketches made on the spot, of the " erratics " on " Norber," an outlying spur
of lugleborough, Yorkshire. He exhibited a fine Septaria stone from the shales

of Penyghent. J. M. W'ilson, Esq., read a letter from Mr. H. V. Ellis, once
bead of his xi., now headmaster of a young Riigljy in Natal. Mr. Ellis said he
should be very glad to exchange specmiens, &c., with Rugby, and Mr. Wilson
proposed to send him a collection of views of his old school. G. Jones (m.) gave
a short account of a curious formation discovered by T. B. Oldham and himself
in a brook below Shawell Church (Leicestershire ) It is probably a recent forma-
tion, though Jones thought it pre-glacial. L. Cumming, Esq., exhibited a rare
orchis from Gloucestershire, Cepludaiithern rubra, and a curious monstrosity.
He then read a most interesting paper on the appearance and disappearance of

some flowers. The President compared the case of the erratic appear-
ances of some butterflies. M. H. Bloxam, Esq., exhibited a plant

of the Eucahjptus globzilus, some fragments of church tiles discovered

in the parish church, also some from his ovvn collection, and some
coins and counters, one from Nuremburg, from the Church.—November 2nd.
The President made various exiiibitious. Mr. Percy Smith read a very interest-

ing paper descriiiing sugar making from first to last. Mr. Bloxam said Liwrence
Sherrilfe (founder of Rugby) presented Queen Elizabeth with a sugar-loaf as a
new year's gift. U. J. Elsee (m.) read a paper on "Cromlechs," describing some
remams he visited near Barmouth, N W. C. E. Sayle (a.) read a x)apor describing

a curious building he visited in the holidays near Oultou Broad, Suffolk ; he also

described Biumlerton Church, made so famous by Dickens. J. Lea (.m ) reaii an
interestintr pai^er ou " Attractions for Moths." The President discussed the

paper and the subject of " Moth Traps." Mr. Bloxam exhibited an Irish pike,

1793; improvised Hungarian swords ; Joseph Addison's sword; and made some
remarks on the suhject.—November 16th. The President read a note from
H. W. Trott (c.) ou the flora of Napton-on-the-Hill ; also a note from the

Uppingham Natural History Society relative to a joint exclusion of tlie two
societies. The Rev. T. N. Hutchinson exhibited and explained a Jablochkofif's

electric candle ; also some photographs of Vesuvius in eruption. Mr. Cumming
rend a note on a curious growth of shoots from a tree recently cut down in the
Hillmorton Ro;id. L. F. Carleton read a practical paper on " Aquariums," dis-

cussing how to make, decorate, and stock them. The best form is an oblong,

about live feet in lenijth and 1 foot 6 inches across, with one side only of glass

and the rest .-late. He described the seven best fish for an aquarium, viz.,

stickleback, gudgeon, minnow, perch, roach, carp, pike. Mr. Hutchinson said

he had kept a marine aquarium for eighteen years now, and gave some account

of it. C. E. Sayle (a.) remarked on the effect music has ou the tish in the

Society's aquarium. Mr. Bloxam exhibited a fragment of a Roman mortarium,
from Cave's Hill, with the stamp of Moricam. This is unique. Also some
Shakespeare relics. He gave a description of the waj' MSS. were prepared for

the press. He then exhibited a bag of Roman coins,, some of which he dis-

tributed to the Society passim. The next meeting was fixed for November 30th.

No more excursions will take place till spring.

STROUD NATURAL HISTORY AND PHILOSOPHICAL SOCIETY.—
November I'ith.—The " Ammonia System " of water analysis was exhibited and
demonstrated by Dr. Partridge, and the " Decomposition of Water by Electro-

lysis," by Mr. Paul Smith.

EXCHANGE.
Coll.ctions of Land anii Fre>li\vater Shells (up to seventy species,) chiefly

Nottinghimishiri', are offered for Natural History T<xt Books. Want Turton's

British L. and- F.W. Sh-lls and Geological Books principally.—C. T. Musson, Gti,

Goldsmith Street, Nottingham.
Wanted to Exil.ange, good Tertiary Fossils, in splendid preservation, for

pood specimens found iu the Silurian and Carboniferous fonuations.—J.

Marriott, Flecknuy, Market Harborough.
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