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SCENEEY OF LLANBEKLS PASS.

By F. E. Filer.

O F the many valleys in the Llanberis district,

none are richer in indications of past

glaciation than Cvvm-Glas. From the great mound
at its lower end (illustrated in S.-G. vol. vii. p. 162),

heaps of glacial rubbish may be traced far up the

valley, the mounds becoming smaller and smaller,

until they disappear near two little lakes at an
elevation of about 2,300 feet. These lakes, sur-

rounded by smoothed and rounded rocks, appear

to be lying in two rock basins formed by the long-

continued grinding of the ice. Further on, as the

Cwm, is surrounded by groups of moraine heaps,

especially at its lower end ; and on all sides the

rocks are mammillated, perched blocks occasionally

being left upon their summits.

A description of the complicated arrangement of

the faulted and contorted strata in this district is

a work of great difficulty, and is not possible in a

short note of this kind. Reference, however, may
be made to the volcanic ash which caps the peak
of Snowdon, and, sweeping down to Crib Goch, is

exposed in fine sections on both sides of the ridge.

From Plwto]

Volcanic Strata in Cwm-G-las.

[by A. W. Denni

toothed ridge of Crib Goch is approached, the

smooth bosses so conspicuous below are replaced

by rough and jagged rocks. The change is sudden,

as there is no great difference in elevation between

the two series, and it suggests the idea that here

is the uppermost limit of the glacier, and that the

crest of the ridge rose above the surrounding ice.

In all the valleys lying between the five prin-

cipal buttresses of Snowdon there are signs of

glaciation, and if after passing the two pools in

Cwm-Glas the ridge of Crib Goch is climbed and

crossed, a descent can be made into Cwm Dyli.

Llyn Llydaw, the largest of the three lakes in the

October 1901.—No. 89, Vol. VIII.

One overlooks Llyn Llydaw, and the other crops

out in a steep cliff near the two pools in Cwm-
Glas. The weathered face of this cliff shows well-

defined strata, composed of felspathic ash, slaggy

lava, and interbedded sedimentary layers. A small

portion of the strata is shown in the photograph

here reproduced. To serve as a scale a piece of

paper 3 inches long was pinned in a crevice of the

rocks, which can be seen near the centre of the

picture.

From here the ash strikes across the pass in a.

N.N.W. direction, and follows the trend of the

upland valley, that, bordered on the east by the

Published September 25th, 1901.
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loose slopes of the Glycler Fawr, finally breaks

away in the precipices overlooking Llyn Idwal.

Among the mixed assemblage of rocks in this

neighbourhood are some particularly fine examples

of ripple-marked flags, while the surrounding

rocks are mainly felspathic conglomerates, often

scoriaceous andbrecciated. Eastward the toilsome

since swept down every valley and held in silence

the hillside, now so noisy for neaidy all the year

with running streams. The Alpine plants that

later were wide-spreading are now confined to the

higher slopes.

The destructive agents of denudation slowly yet

persistently carry on their work, and doubtless in

From PhoU]
Ripple-marked Rocks above Llyn Idwal.

[by A. W. Dennis.

slope of the Glyders is crowned by huge boulders,

piled in the most remarkable confusion, succeeded

lower down by sharp screes and the weathered
outcrop of the slaty beds that underlie in a

synclinal curve the felspathic ash of the upland
valley. Further to the north a scene suddenly

comes into view unequalled for its severity even
in North Wales. The mountain sweeps down in

sheer cliffs and boulder-strewn slopes to Llyn
Idwal, 800 feet below. Beyond, the Nant Francon
Pass stretches northward, its rocks showing signs

of moving ice, nearly as pronounced as in the
Llanberis Pass. Immediately below are the moraines
now so well known by most tourists, who are

attracted to this much-visited spot by the great
cleft in the rocks known as the Devil's Kitchen.

Seen from above, the moraines appear to be arranged
in three lines of mounds, indicating three periods
in the retreat of the glacier during the slow im-
provement of the climate.

Such is a rough outline of some of the most con-
spicuous records left by the long-vanished ice.

Standing on these hills, it needs but little

imagination to picture the ice sheets which ages

time will reduce these at present prominent records

to geological features, as difficult to identify as

are those supposed glacial deposits associated with

earlier geological periods.

122 StoeJmell Park Road, Brixton.

Eemarkable Hailstones.—During a severe
thunderstorm in this district on August 10th last,

amongst the hailstones which descended one was
of an unusual size, as seen in this country, being
as large as a good-sized marble, and split exactly
in two. On observing the two halves I found it

was of perfectly transparent ice ; one section con-
tained several small white rings, growing less as
the nucleus was reached, similar to the laminations
of an onion. I am not aware that the mode of

formation of hailstones has ever been satisfactorily

explained
;
yet the large globules of ice above

described seem in some way to connect it with the
electrical state of the atmosphere. According to

the sectional view, it appears to me that its great
size is accounted for by supposing it to bean aggre-
gation of smaller ones. Raindrops and snowflakcs
increase in size as they approach the earth, so may
hailstones aggregate together in their downward
fall, becoming larger and larger. The air was mild at

the time of the hailstorm, which occurred at 7 a.m.

—

J. C. Mills, Plas-Belyg, Llanrmst, Korih Wales.
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THE SOIL AND THE PLANT.

By Dr. P. Q. Keegan.

"TTTITH respect to the general treatment of

^ * agricultural subjects in their relations

•with chemistry, it has been objected that every-

thing not directly connected with the chemistry

of the soil has been pushed into a secondary posi-

tion, the metabolism of the plant and the chemical

changes of its constituents being generally very

superficially treated and held of not very great

interest. While thoroughly agreeing with this

criticism, it may nevertheless be useful to read by

way of summary, some of the more interesting

results gained in recent years in connection with

-the chemistry of the soil and its bearing on the

physiology of the plant.

There is no doubt, for example, that the condi-

tion of the soil, which is dependent very consider-

ably on its minei-al or chemical components, has a

greater influence upon the manner of the develop-

ment of the roots of a crop than has any inherent

peculiarity of the plants. In fact, the roots adapt

themselves to circumstances in a greater degree

-than is commonly imagined, and it happens very

often—nay, very generally—that just as the root is,

so is the plant. Again, the roots behave in a soil

rich in humus otherwise than in one poor in

humus ; they endeavour, as it were, to make the

•most of the humus in all directions, and there-

fore specially develop a very copiously ramifying

root-system to meet the circumstances of the case.

This being so, there is no absurdity in the remark

-that the constitution of the soil in which a plant

grows and flourishes' acts, or perhaps reacts, on its

anatomy as well as on its physiology ; on the latter

probably through the former. This reaction, how-

ever, seems to be mostly confined to temperate

climates, for in the tropics the rampant vegetable

igrowth there prevalent at certain seasons does not

depend on any inherent fertility of the ground. It

is the sun, moist air, and enormously rapid nitri-

fication that compensate for the barren sandy soil,

rains, heavy dews, and moist winds. Mould is not

there formed on the surface, and the ground to a

great depth never becomes thoroughly dried up,

Although no water ever collects on its upper layers

except about swampy places.

This distinction between growth in the tropics

and growth in our temperate latitudes is a very

important one. It cannot be ignored by any
.student of agriculture. Another distinction is that

between the soil and the subsoil, the former being

-that which over a depth of four inches is found

directly influenced by the vegetable debris of

every kind, such as leaves, twigs, fruits, etc., which

icover it ; the latter is that which is not perceptibly

coloured by organic matter, and where roots are

found only in small numbers. Sometimes, how-
ever, there is very little connection between the

soil and the subsoil—one foot deep of clay may
rest on a fundamental limestone rock ; or, occasion-

ally, a purely argillaceous rock may be covered by
a soil which encloses a greater or less quantity of

fragments of limestone. With regard to soils, the

best classification of them in relation to agri-

culture is perhaps that propounded by Professor

Deherain—namely, (1) free, (2) argillo-siliceous,

(3) argillo-calcareous, (4) argillo-humiferous, (5)

clayey, (6) sandy-argillaceous, (7) sandy-calcare-

ous, (8) sanjdy-humiferous, (9) sandy, (10) calcare-

ous. It will be observed that here the three chief

kinds of soils are taken to be clay, sand, and lime
;

but only the two former are regarded as modifiers

or diluents, so to speak, of the whole three, i.e.

lime never agriculturally modifies a clay or a

sandy soil. This is quite in accordance with what
is known as to the processes undergone in the

disintegration and weathering of the solid rocky

skeleton of the earth. In fact, some of the difficul-

ties which attend the artificial manuring of certain

lands would "be explained or obviated if this fact

was duly contemplated. In order to understand

the nature or capabilities of the soil which the

cultivator takes in hand, its origin in a chemical

and physical sense is by no means the least im-

portant consideration.

Thus it is useful to be reminded that to the sand

springing from the mechanical disaggregation of

quartzy or calcareous rocks, to the clay arising

from the decomposition of felspathic rocks, to the

oxides of iron and manganese issued from basalts

or other basic volcanic rocks, there is super-added

the residue of the vegetation which follows in their

wake. Thus it comes to pass, according to Berthe-

lot, that " by means of vegetation and owing to

the fixation of free nitrogen by micro-organisms a

sandy soil has been converted into a true vegetable

soil ; natural clays (kaolins) also fix free nitrogen."

The sandy soils of Brittany, furnished with plenty of

organic nitrogen, yieldimmensely increased amounts

of root-crops when treated with chalk and lime,

with gypsum added, the object of which is to

render the nitrates of potass or lime more effec-

tive ; but in point of fact alTthat is necessary is to

neutralise the acidity of the soil to the depth of a

few inches, as a certain proportion of lime tends to

decrease the humus. All this is connected with

the influence of the nitrates on the physiology and

general habit, or facies, of the plant.

There is no doubt whatever that it is actually

F 2
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in this particular respect that the study of the

chemistry of the soil yields the most important

results, and is. as it were, most fully justified. A
bulky tome might be devoted to the specific treat-

ment of this branch of the subject ; but in this

brief paper only a few points can be brought for-

ward. It is in the form of nitrate that potass,

calcium, and soda are most readily absorbed by

the plant so as to serve its nutrition. Thus white

or black mustard grown in pots in pure sand with

minerals, or in water culture, grew well and

developed completely when nitrate was added.

"With no nitrate the growth was feeble, and the

water-cultured plants died. Grass, rye, etc., were

manured with nitrate alone, and again with kainite

and superphosphate. It was found that the nitrate

plots grew far more luxuriantly than the plots

without nitrate, although where phosphates were

absolutely wanting in the soil the nitrate manuring

did not produce any more nitrogenous matter in

the plant

—

i.e. the forcing action of the nitrates

hardly came in evidence if unsupported by phos-

phates. It would appear that the presence of

nitrate in the soil seems to enable the plant to

take up more nitrogen in other forms than when
the soil is left unmanured or is supplied with

sulphate of ammonia. The favourable action of

nitrate is evident in every stage of the develop-

ment of the plants, and they were always the first

to ripen. The influence therefore of the nitrates

of the soil, especially if supported by the phos-

phates, on the physiology of the plant seems

clearly demonstrated.

It is known, moreover, that many plants can

store up an excess or reserve of nitrates in the

medullary parenchyma and the cortical parenchyma
of the stem, especially at the period immediately
before flowering, as if they were destined 'for the

special nutrition of the floral parts. This power
is. however, a special peculiarity of certain plants,

e.g. nettle, potato, dog's-mercury, mustard, spinach,

common cabbage. According to Berthelot and
Andre, nitrate of potass is universally present in

plants. It is mostly formed in the stem itself, not

in the soil or in manures, by cells which behave
like nitric ferment. It exists in the tissues of

most plants in such a proportion that it must needs
be formed in the tissues. The salts of potass re-

present the phenomena of oxidation, which occur

chiefly in the stem and the reproductive organs.

It must be observed, however, that for this extra-

ordinary and highly remarkable production of

nitrates within the tissues, special .microbes of

nitrification are absolutely necessary. The or-

dinary oxidation of the protoplasm or of its waste
does not proceed so far ; it stops short at the
formation of ammoniacal or amido-nitrogen com-
pounds, such as asparagine, glutamine, tyrosine,

etc. It is presumed, as a matter of course, that the
nitrifying- microbes which operate within the tissues

are derived and drawn in there from the soil.

Other testimonies can be adduced relative to the

subject-matter of this paper. " The composition

of the soil," says Professor de Ville, ''influences-

plant-colour, size, weight, general aspect, the

amount of carotin and that of chlorophyll. Where
nitrogen predominates in plants, as in hemp, wheatr

etc., there is the least carotin and chlorophyll when
a manure without nitrogen is used. Where potass

predominates, as in potato, vine, etc., there is the

same effect when potass is suppressed. The colour

of the leaves before flowering remains green, or

turns yellow, according as the soil is wanting in

phosphate, in potass, or in nitrogen. In plants

which particularly require nitrogen, the leaves-

turn yellow in its absence. Both chlorophyll and

carotin are most intense with full nitrogen. Without

minerals both tones are lowered, but not so far as

without nitrogen." M. Edmond Gaine states that

" a high comparative moisture in the soil accelerates-

the growth, especially of the stem and leaves.

Inflorescence is retarded either by dry soil or by"

moist air, and is hastened by moist soil and dry airr

especially the latter." It may be interesting to-

add that dryness of the soil lessens the number of

the inflorescences, the number of flowers in each

inflorescence, the number of seeds in each fruit and
on each plant. On the other hand, it increases the

number of the ovaries and of fertile ovules in each

of the inflorescences. In some, or perhaps in most
cases, the number of the fruits which reach

maturity, other conditions being favourable, is

nearly the same as that of the flowers in a dry soil,,

and only about one-half thereof in a humid soil.

At first sight it might seem that all these most
important and interesting reactions of the mere-

physical conditions or properties of the soil upon
the organs of the vegetable were, so to speak,,

purely mechanical ; but, as a matter of fact, they

are so only indirectly. The direct residt is a

purely chemical effect—that is to say, it is chemical

stimuli induced and brought into action by the

flow of plastic material, owing to the moister con-

dition of the tissues growing in a humid soil, or

vice versa in a dry soil. Thus, for instance, in the

researches of M. Prunet on the potato tuber it was-

observed that the distribution of the immediate-

principles—starch, &c.—and of the mineral matters-

of reserve in the different regions of the tuber, is

much more uniform in a humid, and more diverse

according to the region in a dry, soil. It is not r

of course, insisted that humid conditions are

physiologically more favourable to annuals and

perennials than droughty conditions. The effect

of the former is to arrest physiological differen-

tiation ; the latter accentuates it, and so not

merely prolongs the individual career (oaks live-

one-third as long again in a dry soil), but also

ameliorates the quality of its offspring, the seeds.

Pattcrdalc, Westmorland.

ERRATUM.—Bead at p. 99, mitt, bottom of second
column, MelqpJiagus ovimis for Ixodes reduviiis.
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NOTES ON ROTIFERA.

By Walter Wesche.

THERE is much literature on the subject of

rotifera hidden away in the "Proceedings" of

various societies, but the well-known work of Dr.

Hudson and Mr. P. H. Gosse is for general inquirers

the last word on the subject. The section in the

" Cambridge Natural History," beyond giving in a

note Mr. Roussellet's discovery of a mastax in the

xnale of Proales (JYotovmiata) wernecliii, does not

shows with comparative ease much that has not

before been seen. Mr. Roussellet has also suc-

ceeded in inventing a method of preserving and

mounting Rotatoria that is very valuable, as it

enables types of species to be kept for reference,

or pickled specimens to be sent from all parts of

the world.

A well-equipped microscopist can now see a

greater amount of structural detail in the smaller

rotifers under -^th of an inch in size than is even

suggested in the figures drawn in Hudson and

Gosse. It must not be forgotten that that work

follows in general idea the celebrated folio, "Die

Infusionsthierchen," of C. G. Ehrenberg, published

at Leipzig in 1838. Though the plates on the

ii.£l
. V

Fig. 1. Polyarthra plaliptera Ehrenberg. Dorsal view.

Drawn from life by W. Wesche.

.attempt to bring the subject up to date, and is a

brief digest of Hudson and Gosse. That work was

published in 1889, but the majority of Mr. Gosse's

.studies and drawings were made thirty years before

that time. It is obvious, however, that when he

took up the matter again as collaborator with Dr.

Hudson more modern methods of substage illu-

mination and modern lenses were not used.

The difficulty of accurately observing the smaller

rotifers, and seeing the very minute detail, is caused

by their habitual restlessness. The old type of

live box and compressorium kept them fairly quiet,

but did not permit any careful substage illumina-

tion. The ingenuity of Mr. C. Roussellet, F.R.M.S.,

has conquered this by the apparatus that bears his

name, the use of which, with modern objectives,

Dig. 2. Nolommata lacinulala Ehrenberg.

Drawn from life by W. Wesche.

a. Lateral view. b. Darsal view. c. Diagram of trophi, inrsi

d. Diagram of trophi, lateral.

Rhizota and Bdelloida are an advance on those in

the earlier work, the figures of others are drawn

on the somewhat conventional type given by the

Prussian naturalist.

Both Dr. Hudson and Mr. Gosse considered the

family Notommata to be the most interesting

group for study. It is in this family that the
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figures are most imperfect and misleading. This

has in many cases led to confusion and difficulty in

identification, and the limitations of vision in the

old observers has in some instances caused mis-

takes in their classification, which as a whole is

very clear, methodical, and simple.

Rotifera, it may not be superfluous to say. are in

Hudson and Gosse divided into four groups: the

Rhizota or fixed, the Bdelloida or creepers, the

Ploima or free swimmers, and the Scirtopoda or

skippers. Of these divisions the largest is the

Ploima, and this is further subdivided into illori-

cated and loricated. The first subdivision has six

families, and the second nine families. In the

first subdivision is placed the family Triarthradae.

having three genera. Triarthra, Polyarthra, and
Pcdctes ; also a fourth, Pteroessa, to which I shall

allude later. Triarthra had three species, of which
two, T. longiseta and T. breviseta, have carapaces,

or, at all events, stiff skins. Polyarthra had one

species, P. platiptera, which Mr. Gosse admits is

loricated, pointing out the line between the arms
as the edge of the harder part. This is a very

remarkable, though common animalcule, possessing

twelve jointed and serrated arms or blades. By a

powerful muscle the blades can be suddenly and
swiftly shot out or drawn to the sides again. This

is done in such a manner—so swiftly indeed that

the eye cannot follow the action—as to rapidly

propel the rotifer forwards, and so escape the maw
of some too enterprising enemy. The inclusion of

P. platiptera in the " illoricated Ploima" has lately

been justified by the discovery, by Mr. John Hood
of Dundee, of a relative which has no blades, and
having the integument quite flexible. This was
first named P. aptera, but later placed by its dis-

coverer in a new genus, Anarthra. This, how-
ever, will not justify the inclusion of Pteroessa in

the same family, as it was described from the

carapace of a dead animalcule, of which Mr. Gosse
saw only a single specimen, which is not a rotifer

at all, anrl consequently must be excluded.

Mr. Gosse had doubts of Ehrenberg's Monura,
and only included it in the Coluridae out of

reverence for the great naturalist. It is, I under-
stand, an illusion. Individuals of the genus
Co-lurw are sometimes seen with the toes so

closely adhering as to appear single, and I can
personally vouch that the appearance is most
deceptive. I am told that pressure in a com-
pressorium will separate the toes and show the
rotifer to be a Colurus. The genus Diplois, of the

family Salpinadae, has also been disestablished,

and D. propatnla is now known as Euchlanis
propahda, owing to present inability to endorse Mr.
Gosse's statement that " the dorsal plate was arched,
ridged, and split down the middle."

It is also known that the genus Coelopw, of the
family Rattulidae, was set apart from a misconcep-
tion as to the real shape and character of the toes,

probably brought about by the inferior character

of the objective employed. Our difficulties do nob

end here, as a genus which is having a great deal

of attention given to it at the present time, Dyas-

chiza, is classified as Salpinadae, a family with a

firm and chitinous carapace. Modern methods

show that this is not justifiable, as, though some

of the species have a dorsal cleft, and all have-

marks which seem to indicate the edges of a

rudimentary carapace, in every case there is also a

flexible covering. In addition to this the mastax

or jaws, which are of great importance in all the

other classifications, are very far removed from

those of Salpinadae in character and type. Quite

a number of the Notommata family are now shown.

by careful examination to belong to this genus.

The very common Notommata lacinulata may be

quoted as an example, and Furcularia gibba of

Ehrenberg is another. Both these rotifers have the

Dyaschiza markings, and also setae on the toes.

Mr. Dixon-Nuttall, who has been studying this-

genus for several years, tells me that he considers

these setae as very characteristic of Dyaschiza, and

that he only knows of one species in which they

are not visible, and this may be owing to a fold of

skin obscuring the view.

Mr. Gosse admitted that he had been confused

in the difference between Furcularia and Dyaseli iza.

The figures given are difficult to understand, as he

figures as F. gibba a rotifer which is undoubtedly

D. semiaperta, and as I), semiaperta a large-

animalcule which he said was the real " Simon

Pure," with a big eye in the centre of the brain.

This, I understand, has not been met with, though

carefully looked for by many microscopists. It is

also fairly clear that he took B. semiaperta as the

typical species of the genus Furcularia. It is-

probable that he never saw the markings on the

back and sides, the dorsal and lateral antennae, or

the setae on the toes. In addition to F. gibba

there are several other species of the genus that

will have to remove to Dyaschiza, but in the

majority of their cases description and figures have

been so vague that it is difficult to be sure of

identification. The same may be said of a number
of species of the " illoricated Ploima " that are

under ^th of an inch in size.

The classification in Hudson and Gosse is so-

good and clear that it is not desirable to alter more-

than is absolutely necessary. In the matter of

Dyaschiza there are two courses open : either to-

do away with the genus, and place its species in

Furcularia, with which they agree very fairly well,

or, what seems better, owing to Dyaschiza being,

as Mr. Dixon-Nuttall has pointed out to me, a good

and well-marked group, to transfer the genus

from Salpinadae to the already very large family

Notommatadae, placing it next in order to Fur-

cularia, from which it will take a large proportion

of species. In fact, it will probably be the largest

genus in the family.

1 think I have now said enough to show the
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need of an improved edition of Hudson and Gosse.

Since writing the earlier part of this paper I have

become acquainted with E. F. Weber's "Fauna

Rotatorienne du Bassin de Leman," published in

1898. This excellent work, with its beautiful

plates, complete in every minute detail of any

importance, together with exact and careful his-

torical and descriptive remarks, very clearly shows

what might be done in perfecting and bringing up

to date a very important work. As the Hudson

and Gosse monograph stands, it too often leads

the student into wrong paths. Re-edited, it might

be an infallible guide to students of the Rotifera.

The accompanying illustration of P. platiptera

THE CHEMISTEY OF CHROMATE
PRINTING.

By Lewis Ough, F.C.S.

1. The Carbon Process.

THE term " carbon printing " is applied to those

methods in which a pigment that may be, and

often is, carbon or charcoal is incorporated with

gum, albumen, gelatine, or other organic substance,

and applied as a coating to the paper. This " plain

tissue " is sensitised by treatment with a neutral or

slightly alkaline solution of potassium bichromate,

or a solution of this salt may be added to the

Flu. 3. Dyaschiza simiaperta Gosse. Drawn from life by W. Wesche.

a. Lateral view. b. Dorsal view. c. Diagram of tropin, latera 1

. </. Diagram of tr Jpbi, dorsal.

is drawn from a specimen Tggth of an -inch in length

on the body, and is a dorsal view. Notommata
laoinulata (Ehrenberg) .is gfgth of an inch long. The
drawings show the Dyaschiza markings on the

sides and back, the setae on the toes, the dorsal

and lateral antennae, and the muscular structure

of the gizzard. The diagrams of the mastax are

approximate to explain its method of work, and
are not drawn from specimens with the soft parts

dissolved in caustic potash. Dyaschiza semiaperta

Gosse is drawn from a specimen ^
l

3th of an inch long,

and the remarks on 2F. laoinulata apply to it also.

The three species can be "dipped" in almost any
pond round London.

90 Belsize Road, London, N. W.

organic mixture with which the paper is coated.

As, however, after being sensitised its keeping

properties are said to be uncertain and variabler

the worker is recommended to sensitise the pig-

mented tissue as required. The tissue thus pre-

pared must be very carefully protected from light

and moisture.

Munro Ponton, of Edinburgh, noted many years

ago that certain organic bodies, notably gelatine,,

if treated with a chromic salt such as potassium or

ammonium bichromate, and, spread on paper or

other medium, dried and exposed to the action of

light, are no longer soluble in warm water. It is:

due to this chemical fact alone that the process of

carbon printing has been developed. The bichromate
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by itself is not acted on by the light, and it is only

in the presence of the organic matter that alteration

is brought about.

The explanation of this peculiar change is as

follows :—Several metals, of which chromium is

one, form two separate and distinct oxides, the

higher or chromic oxide (Cr.,0
6), and the lower or

chromous oxide (Cr2 3). Now the former, which

is practically contained in the bichromate, by the

action of light in the presence of the' gelatine gives

up a part of its oxygen to that substance, and is

itself changed to the lower oxide ; and the liberated

oxygen unites with the gelatine, which it oxidises

to an insoluble resinous substance —that is to say,

a substance only soluble in water in proportion to

the duration and force of the actinic rays - and it is

probable that the insoluble compound thus formed

contains chromous oxide as an essential con-

stituent. The length of exposure to light may be

diminished, by even seven-eighths, by withdrawing

the print from the light and leaving it in the dark,

as the printing action, once started, continues

gradually. On development after the lapse of

several hours the picture will be found to be fully

printed. It has been demonstrated that this con-

tinued action only takes place in a moist atmo-

sphere. The reduction of the higher oxide of

chromium is readily shown by acting on chromic

acid with alcohol. If a small quantity of alcohol

be dropped on chromic oxide, the liberation of the

oxygen is so violent that it ignites the alcohol.

From the explanation of the chemical processes

involved, it will at once be seen that development

—that is, the removal of the unaltered gelatine

—

must be performed on the back of the exposed

gelatine film, and on that account a temporary sup-

port is necessary. After development by warm
water the film, which with the incorporated pig-

ment now forms the picture, is ready to be trans-

ferred to its final support, these processes, of course,

being purely mechanical. The resulting print

consists only of oxidised gelatine chromous oxide,

and the pigment, if thoroughly washed till free

from soluble salts, should be quite permanent under
ordinary atmospheric conditions:

2. The Ozotype Process.

In this method of photographic printing the

nascent oxygen (or ozone) is transferred under the

influence of light from one metallic confound to

another, and on this account the name " ozotype "

is considered a fitting one for the process.

Briefly, the details of manipulation are as

follows:—The gelatinised paper is sensitised with

a solution containing a bichromate or other similar

light-sensitive compound of chromium rnanganous

salts, together with aluminium sulphate as a

hardening agent, a preservative such as boric acid,

and a small quantity of gum or dextrine. After

drying, and exposing under a negative in the

ordinary way, a brown positive print is pro-

duced, and after washing with cold water, to rid it

of unchanged salts, the brown image remains on a

white ground, which is developed by a somewhat

complicated process. Ordinary carbon tissue, or

tissue of a somewhat similar composition, is im-

mersed for about ninety seconds in a weak solu-

tion of acetic acid and hydroquinone, with or

without sulphate of iron. The washed print, after

bein°- coated with a 2 per cent, solution of

gelatine, is also plunged into the above-men-

tioned acetic solution. The two are brought

together, removed from the solution, and squeezed

on a flat surface. After drying, the print and
its adherent tissue is ready for development.

This is accomplished by treatment with warm
water, which first removes the backing of the

carbon tissue, and then washes away those

parts not rendered insoluble by the action of the

manganese and chromium compounds in the print.

With regard to the chemistry of this method, as

explained when dealing with the carbon process,

chromium forms two very distinct oxides, and we
may look upon bichromate of potassium as con-

taining the higher Cr2Os
. Now in the presence of

light and an oxidisable body, in this instance the

maganous salt, the chromic oxide is decomposed

into the lower oxide, Cr.,0
3 , and oxygen. This nascent

oxygen or ozone immediately attacks the man-
ganous salt (and for this purpose it may be looked

upon as containing an oxide of manganese, prob-

ably MnO) oxidising it to a higher oxide, MnO.,.

The brown positive image is practically due to

this oxide ; so before exposure the surface of the

paper contains the very soluble Cr.,0,
;
and a man-

ganous oxide. After exposure an insoluble image

is produced, consisting of Cr
2 3

and Mn02 ; in fact,

a portion of the oxygen has jDassed from the

chromic oxide to the manganous salt, reducing

the former and oxidising the latter.

Next comes the deve^ping process. The acetic

acid in the presence of the manganic oxide

(Mn0
2) probably converts the Cr,0

3
again into

Cr.,0
6 , which, being soluble, is absorbed by the

gelatine, and, this being acted on by the hydro-

quinone or other reducing agent, the gelatine is

again changed into Cr.,0
3
and oxygen, which, it

will be noticed, are the same two substances that

render the gelatine insoluble in the autotype

process. When ferrous sulphate is also used, some

of the liberated oxygen possibly acts on this, form-

ing ferric oxide, a very stable salt, which settles on

the image. The altered gelatine with its pigment

is not removed by washing, and this, together with

the Cr
20„ Mn02 , and oxide of iron, constitutes the

finished picture.

It is stated that by acting on the finished

ozotype print with an acidulated solution of a

soluble aniline salt, pictures in various aniline

colouis maybe obtained; but the writer has not

succeeded in producing satisfactory results by

this method.
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THE "WESTBY" SERIES

SEASCAPE PHOTOGRAPHS.
(PERMANENT CARBON.)

The Art Journal : Extract from the Paper on " Picture

Photography."—" It would be difficult to praise too highly the

success with which the effect of moving, heaving water has been
rendered in the superb composition ' Roll on, thou deep and dark
blue Ocean, roll

!

' . . . Mr. Worsley-Benison's sea composi-
tions are triumphs of artistic arrangement."
The Royal Societies' Ladies' Conversazione : From The

Times Report. —" Mr. Worsley-Benison's series of seascape
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Extract from Mr. Gleeson White's Paper, •' The Sea, as Mr.
' Worsley-Benison Photographs it," in The Photogram, January,
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;
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The principal advantages claimed for the ozo-

type process are that (a) the image is visible

during the progress of printing, and when washed

is permanent
;

{b) the picture, being produced

on the material, does not become reversed in the

operation
;

(c) as the soluble chromium and other

salts are thoroughly washed out before develop-

ment, the hands do not come in contact with any
deleterious solutions.

Femleigh, St. James Road, Leicester,

September 1901.

NOTES ON SPINNING ANIMALS.

By H. Wallis Kew.

(Concluded from page 71.)

X.

—

Larvae of Weevils {continued).

TN Phytobius, another genus of weevils, the little

-*- cocoon of Phytobius notula Schupp. has been

made the subject of research by Perris. He finds

that though parchment-like, and without meshes

when complete, the little structure is distinctly

comparable as regards manner of formation with

the cocoon of Hypera. The larva lives on the

water-pepper {Polygonum hydropiper) ; and its

body is covered with a slight layer of viscous

matter, coming from a nipple, which is here

situated at the extremity of the last segment,

below the anus. The cocoon, a little larger than a

grain of millet, is attached to a leaf. In making
it, the larva takes with its mandibles, from the

anal nipple, an almost imperceptible drop of the

viscous matter. This it attaches on one side of its

body, and, drawing it out into a thread, carries it

to the opposite side, so as to form an arch over the

body. It multiplies these arches always hy the

same process, crossing them in all directions ; and

at the end of about an hour it is enveloped with

a fine net, across which it can be seen for a long-

time stretching and probing the glutinous liquid,

with which it provides itself from time to time by

resorting to the nipple. It continues thus to work

until not a single aperture remains in the cocoon.

In the case of Cioniis, a genus of weevils attached

to the mulleins and betonies, there is a statement

by Westwood (
7
) that the cocoon of the common

betony-weevil {Clonus scroplmlariae) is formed

with open meshes like that of Hypera. This is,

however, a mistake. These weevils, though not

immediate allies, have many characters in common
with Hypera, as well a,s with Phytobius. The

larvae, as in those genera, are free, and their

bodies are furnished with slimy matter, which is

here abundant, covering the whole body in a thick

layer. It comes from a nipple at the base of the

upper side of the anal segment. This nipple,

according to Perris (
8
), who has studied several

(7) "Westwood, "Modern Classification of Inserts," i. (1839),

p. 343 ; and see Eye,

'

; British Beetles," 1866, pp. 194, 195.

(8) Chapuis & Candeze, " Memoires de la Societe Boyale des

Sciences de Liege," viii. (1853), pp. 563-64, quoting Perris,

" Annales de la Societe Linneenne de Lyon," 1847-49, pp. 291-

302 ; Perris, 1851, he. ; and see Fowler, " British Coleoptera," v-

(1891), p. S23.

species, is hidden in the tissues, but capable of

protrusion ; and the secretion, which is emitted

upon the preceding segment, gradually finds its

way to all parts of the body. The cocoons

which have been described by Reaumur, De
Geer, Perris, Osborne, and others (

9
), are not

of network, but of a continuous parchment-

like membrane. They are spherical, and are

attached to the plants on which the larvae feed.

De Geer compares that of Clonus scroplmlariae

to a little bladder, and remarks that, though thin,

it is strong, elastic, and a little transparent..

Several writers (
l0
) have remarked, further, that

it is strikingly like the seed-vessels of Scrophularia,

among which it is often placed. As regards the

manner in which these cocoons are made, Reaumur,
who observed a species on mullein, though aware

that the cocoon consisted of a membrane rather

than of threads, believed that he had seen in the

larva an oral spinneret ; but he was certainly

mistaken. De Geer, while thinking that some silk

might enter into the cocoon, beliered that it was
composed of the glutinous matter of the body of

the larva ; and this latter remark, it is now known,

well expresses the nature of the structure. Thus

the cocoon of Clonus can hardly be said to be

spun ; but parts of the larva's proceedings are so

like those of Hypera and Phytobius that we may
well take note of them. The result of the obser-

vations of Perris and others is that when the;

larva is about to undergo its change to pupa, it

fixes itself to the plant, and, remaining motion-

less with the body contracted, it augments the

thickness of the layer of viscous matter which

invests it, and which then gradually dries around

the body, enclosing it completely. Then, detach-

ing itself from the layer, it finds itself free within

a cocoon. Subsequently, however, Perris says, the

larva consolidates the dwelling, from within, by

plastering it with the viscous matter, which it

takes from the anal nipple and spreads with the

(9) Reaumur, " Memoires pour servir a l'Histoire des Insectes,"

iii. (1737), pp. 31-33 ; De Geer, torn. cit. (1775), pp. 208-12 ;

Chapuis & Candeze, I.e. ; Perris, I.e. ; W. H. G., Hardwicke's

" Science-Gossip," 1876, pp. 17, 18 ; Osborne, I.e., and in Hard-

wicke"s "Science-Gossip," 1880, p. 209.

(10) W. H. &., I.e.; Dimmock, "Standard Natural History,"

ii. (1884), p. 342 ; Butler, " Knowledge," xvi. (1893), p. 227.
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mandibles and palpi. Osborne mentions that

when the cocoon of Clonus serophulariae is de-

tached a hole appears at the place where it was

fixed ; and, if the larva be still active, it will

immediately set about repairing the deficiency.

Looking through the hole, Osborne saw the

creature " plucking off with its mandibles little

round pellets of the whitish starch-like matter

which seemed to be excreted somewhere near the

anus ;

" and this matter was stuck at the edge of

the hole and drawn out and moulded with the

mouth into a membrane, which soon dried and

resembled the rest of the cocoon. Since writing

I have had an opportunity of observing Clonus

scroplmlariae form its cocoon—in the manner
faithfully indicated by the accounts above quoted.

The insect is a common one ; but ifc may be well

to mention that the larvae observed were from

Seroplndaria nodosa found at Hampstead, and
that beetles reared from them were obligingly

identified by Canon Fowler. The larvae were

excessively slimy. When touched and the finger

slowly removed the mucus was drawn out into the

finest thread, which sometimes attained a length

of one or two inches ; but the creatures did not

leave a slime trail in their path like molluscs,

planarians, nemertines, etc. When about to

form the original membrane, the contracted

larva is attached by the whole ventral surface, and
appears altogether inactive. Observing with a

lens, however, one finds that short, thick jets of

mucus are being excreted at intervals by the anal

nipple, not upon the centre of the back, but late-

rally, the nipple being extended first towards one

side, then towards the other, in strict alternation.

The mucus is in some way made to travel over the

body, and it gradually dries, every part of the

animal being ultimately covered with a regular

membrane. After a time, when this membrane is

complete and sufficiently dry, the larva detaches it

from its body ; and, detaching its ventral surface

from the object of support, it appears to stretch

the membrane by pressing upon it with the head
and back. The result is that it becomes free within

a membranous spherical cocoon. The structure is

sufficiently translucent for some time to enable one

to ascertain the further proceedings of the larva.

Commencing then to increase the substance of the

membrane, it can be observed, at regular intervals,

applying to the nipple, taking away a mouthful of

mucus, and working it with much diligence into

the walls of the cocoon. This it continues to do

for many hours. An individual, beginning this

part of the task at 9.30 p m., was continuing it at

11.30, and was still at work on the following morn-

ing. By cutting away a part of a cocoon, I saw

the animal, with a drop of mucus in its mouth,

attempting to repair the damage, as described by
Osborne.

157 Ferme Park Road, London, N.

AN INTRODUCTION TO BRITISH SPIDERS.

By Frank Percy Smith.

(Continued from page 110.)

GENUS OPISTOXYS SIMON.

This genus may be distinguished from Porrhomma

and Hilaira by the sternum being produced into a

slender point between the hind coxae.

Opistoxys subaeuta Cb.

This, being the only British species of the genus,

may be recognised by means of the generic cha-

racters.

GENUS TMETICUS MENGE.

This genus, as here limited, is by no means

satisfactory, a complete revision being absolutely

necessary. The numerous species may be dis-

tinguished by the eyes being larger and more closely

grouped than in Hilaira and Porrhomma. The

diameter of the eyes, however, is usually less than the

intervals between them. The legs are rather short

and stout.

Tmeticus rufus Wid. {Neriene mfa in

il Spiders of Dorset." Neriene rubripes Bl.

)

Length. Male 4 mm., female 4.5 mm.

Falces with a prominent tooth on their internal

sides towards their extremities. A rare species.

Tmeticus reprobus Cb. [Neriene reproba in

" Spiders of Dorset.")

Length. Male 3 mm.
Cephalo-thorax yellowish-brown. Eyes placed

upon black spots. Legs pale yellowish-brown.

Abdomen dull yellowish-brown, with coarse hairs.

An extremely rare spider, fully described in " Spiders

of Dorset."

Tmeticus hardii Bl. ( Walckcnaera hardii in

" Spiders of Dorset.")

Length. Male 4 mm.
The distance between the posterior central eyes is

greater than that between one of them', and the adja-

cent lateral. A small conical prominence is situated

within the ocular area. A very rare species.

Tmeticus scopiger Grube. {Linyphia ri/fa

in " Spiders of Dorset.")

Length. Male 5 mm., female 6 mm.
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Cephalo-thorax pale yellow. Digital joint with a

posterior prominence furnished with a compact tuft

of hairs. A rare species.

Tmeticus warburtonii Cb.

Very closely allied to T. scopiger Grube, and de-

scribed " Proceedings of Dorset Fie'd Club," vol. x.

Tmeticus finitimus Cb. [Tapinopa Jinitima

in " Spiders of Dorset.")

Length. Male 2.5 mm.
Height of clypeus equal to the diameter of an

anterior central eye. Extremely rare.

Tmeticus contritus Cb. [Linyphia contrita

in " Spiders of Dorset.")

Length. Male 2 mm.
An extremely rare species described and figured

in "Trans. Linn. Soc," xxviii.

Tmeticus abnormis Bl. [Linyphia abnormis

+ L. lingnata + L. decipiens + Neriene douglani

in " Spiders of Dorset.")

Length. Male 3 mm., female 4 mm.
Cephalo-thorax and legs of a pale brownish-yellow

colour, often tinged with red. Radial joint not

longer than cubital. Digital joint as long as the

.cubital and radial joints together. A rare species.

Tmeticus huthwaitii Cb. {Neriene huth-

ivaitii + N. formidabilis in " Spiders of Dorset.")

ILength. Male nearly 4 mm.
May be distinguished from T. abnormis Bl. by the

rradial joint being much longer than the cubital, and

the digital shorter than the radial. Extremely rare.

Tmeticus montigena L. Koch. [Neriene rudis

Cb. in " Spiders of Dorset." Tmeticus niger F.O.P.

Cb.) Radial joint concave, produced above, remind-

ing one somewhat of Hilaira uncata Cb., but less

pointed. A rare spider.

Tmeticus affinis Bl. [Neriene affinis in

" Spiders of Dorset.")

Length. Male 3.5 mm.
Palpi very long, the digital joint being very small,

scarcely wider than the radial. Male with a strong

tooth near middle of inner side of falces. Very rare.

Tmeticus neglectus Cb. An extremely rare

species, described and figured in Ann. Scot. Nat.

Hist., 1894.

Tmeticus experttis Cb. [Linyphia experta in

" Spiders of Dorset.")

Length. Male 3 mm.
Palpal organs with a long, semitransparent process,

terminated by a tuft of short bristles towards their

base on the inner side. Very rare.

Tmetietis arcanus Cb. [Linyphia arcana in

" Spiders of Dorset.")

Length; Male 2.5 mm.
Cephalo-thorax and legs yellow. Abdomen dull

yellowish-brown. Extremely rare.

Tmeticus bicolor Bl. [Linyphia bicolor in

" Spiders of Dorset.")

Length. Male 4 mm., female 5 mm.
Radial joint with a prominence towards its fore

part supporting a tuft of long, black, serrate bristles.

The commonest species of the genus.

Tmeticus conciimus Thor.

Extremely closely allied to T. bicolor. It is usually

considerably smaller. The tibial joints of the first

and second legs are each furnished with a double row

of from two to four spines, whereas in T. bicolor Bl.

there is a double row of from four to seven spines.

By some authorities this species is considered as

merely a variety of T. bicolor.

Tmeticus sylvatieus Bl. [Neriene sylvatica

in " Spiders of Dorset.")

Length. Male 6 mm.
Falces with a row of small spines upon the outer

part of the front side. Palpal organs with a strong

falciform process serrate at its outer edge. Rare.

Tmeticus prudens Cb.
(
Linyphia prudens in

" Spiders of Dorset.")

Length. Male 2.5 mm., female larger.

Posterior row of eyes procurved. Digital joint

with a small pointed prominence near its base towards

the outer side. Not common.

Tmeticus simplex F.O.P. Cb.

Length. Male 3 mm., female larger.

Most easily distinguished by the form of the radial

joint of the male palpus, which is figured.

Tmeticus carpenterii Cb.

An extremely rare species described and figured in

Proc. Dorset Field Club, vol. xv.

( To be contimied.
)

Sctence Research in France.—It is stated

by the Paris correspondent of the "Lancet" that

authority has been given for the formation of a

fund for scientific research. It is to be subject to

the control of the Ministry of Public Instruction,

and is to be managed by a council assisted by a

technical commission. The income of the fund

will be derived from (1) grants made by the

Government, by the departments, by the communes,

by the colonies, and by other sections of the

population
; (2) donations and bequests

; (3) indi-

vidual or collective subscriptions
; (4) grants de-

ducted from the portion of the proceeds of the

pari-mntuel assigned to philanthropic or charitable

purposes locally. The annual amount of these grants

will not be less than £5,000, but the exact sum
will be fixed each year, on the application of the

council of management, by the special commission

held at the Ministry of Agriculture. The fund

will be divided into two sections for the promotion

of purely scientific work relative (a) to the dis-

covery of new methods of treatment of the diseases

which attack man, domestic animals, and cultivated

plants ;" {¥) to the discovery, apart from medical

science, of laws governing natural phenomena.
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THE STRUCTURE OF PLANTS.

A CHAPTER IN ORGANIC EVOLUTION.

By Rudolf Beer.

IN the present note I propose to deal rather

with the principles which underlie anatomical

facts than to enumerate these facts themselves.

I have attempted to give a sketch of the prob-

able biological conditions that existed in the

past, and to trace to some extent the influence

which these have had upon the internal structure

of plants. My aim has been to show that the

science of their anatomy is not the bare record of

isolated facts, but that it employs these facts as

tools wherewith to read the past history of the

vegetable kingdom, or to attain a closer under-

standing of the vital activities of plant-mechanism.

Let me take our imaginations back through the

millions of years that separate us from the time

when the surface of this great earth was one dead

waste except the inland waters. It was most

probably in the water which collected in the

hollows of the land that the primitive organisms

arose. We have no record to show what these first

living creatures were actually like, but there are

organisms still existing that we have reason to

believe are their lineal descendants, and through

the study of which we can make fairly probable

guesses at the changes that have taken place.

There is a little alga named Chlamydomonas,

occurring very frequently in standing water, that

will serve as the type of a fairly primitive form.

It is, I need hardly say, a microscopic plant in-

visible to the naked eye. Its body is somewhat
egg-shaped in outline, and consists of that half-

fluid substance which is familiar under the name
of protoplasm. Within this little, egg-shaped

mass of living matter lies a central, spherical body,

the nucleus. Around the whole organism a firm

envelope or cell-wall is wrapped, which protects

the delicate living mechanism within from the

rough treatment it is likely to receive during

its existence. The whole structure—protoplasm,

nucleus, and cell-wall together—constitutes a single

cell.

Before we leave this creature we should observe

two further facts. One is that a very great deal of

its protoplasm is coloured green by a substance

known to the botanist as chlorophyll. ' This green

pigment has the remarkable faculty of catching

and holding the rays of sunlight which fall upon

it, and, by virtue of this property, of endowing the

protoplasm it colours with the power of manu-

facturing food materials for the plant from simple

gases and water. The other fact that should be

noticed is that Chlamydomonas is a motile form,

rapidly hurrying across the field of the microscope.

It requires careful observation to show how this-
-

movement is effected. Under favourable condi-

tions it will be seen that two delicate protrusions-

of the protoplasm penetrate two tiny perforations

at the narrow end of the cell wall, and that these

protoplasmic "cilia," as they are called, lash the

water continually and propel the organism forwards-

as though by the beat of a pair of oars.

A higher state of organisation is illustrated by
the very common water-weed Spirogyra. The
cells of this creature are not egg-shaped, but

cylindrical ; they are not motile, but fixed ; further,,

they do not carry on an isolated existence, each

for itself, but remain joined together by their ends-

so as to form long threads. The portion of the-

protoplasm which is coloured green is more sharply

limited from the colourless portion, and it is shapecl

like a winding spiral running from end to end of

each cell. Another organism not uncommon in

the ponds of bogs and heathlands is Pediastrum.

Here the cells are fixed together, not only by their

ends, but by their sides, so as to form a little plate

of cells. In Diatyospliaeria, an inhabitant of

tropical seas, we have a form in which the cells

adhere together on all sides, making a mass of

cells.

The organisms we have considered up to the

present will serve to exemplify the general nature-

of the first plants which existed on this globe.

They were, as I have already pointed out, ex-

clusively fitted for an aquatic existence. The
reader's own observations will no doubt have
shown, over and over again, that a pond or lake

left to itself will gradually become more and more
crowded with water-weeds such as those above

mentioned. In the far-away geological times the

still waters of the ponds, untroubled by man or

ducks, would soon overflow with life. In such an
overstocked pond the struggle for existence between

the innumerable organisms would be exceedingly

keen. Light, air, and inorganic food materials

would be at a premium. Any slight advantage

which an individual might possess in its structure,,

enabling it to procure the necessaries of life more
readily than its fellows, would weigh heavily in

its favour in the fierce battle for existence. It

would grow more vigorously, and produce more
and stronger offspring than any of the other forms.

Step by step this variety would take precedence

over all its fellows, and it would slowly crowd

them out of the limited area of the pond. More-

over, its spores would be lifted by the wind or

borne on streamlets which flow from the pond, and



SCIENCE-GOS SIP. i|[

be conveyed to other inland waters, where it would

again repeat its victorious march.

It is in consequence of this survival of the

organism best suited to the conditions in which it-

is placed that new varieties, species, genera, families,

and orders have gradually arisen. One cannot lay

too much stress upon the slow and gradual nature

of this process. The variation that gives the first

advantage to any individual may be so trivial as to

be practically unrecognisable to the human mind
;

but so keen is the ceaseless combat of organism

against organism that even this minute divergence

from the ordinary will tell in the course of years.

•One finds it hard to conceive the space of time that

must have elapsed to produce those broad differ-

•ences in character which we recognise as of specific

•value ; and when we further consider genetic and

ordinal dissimilarities, our short quantum of years

gives us no measure with which to span the ages

that must have passed.

There are some physicists who have estimated

the age of the earth at, at least, one hundred

million years, and this is sufficient to satisfy even

the demands of the student of organic evolution.

Bearing in mind these life-and-death struggles

taking place in the lakes and ponds of the ancient

earth, we can easily understand the wonderful

advantage which any one of the combatant organ-

isms would possess if it could adapt itself to a

new medium. Supposing among the many creatures

that must have been crowded out of the water

.altogether, one arose which could continue its life

partly or entirely on the dry land ; the possibilities

•of development would be immense. It is this

very adaptation to amphibious, and later to purely

terrestrial, habit which undoubtedly took place in

those remote geological times. The great life

.struggle was then transferred from the lake to its

margins as well. Bit by bit changes took place in

the organisms, rendering them more and more

independent of the direct proximity of water, and

it was these changes which led to the differentia-

tion of their internal tissues in all their manifold

variety and complexity.

{To be concluded.')

Caledonia Evansii new to England.—On
October 9th, 1900, beneath a stone in the Wessenden
Valley, near Hucldersfield, I captured a tine male of

a rare and, up to the present, little-known spider,

Caledonia evansii Cb., which has been kindly iden-

tified for me by the Kev. O. P. Cambridge. This is,

so far as I can discover, its second occurrence only,

the solitary genus and species having been founded
on specimens taken in the Pentlands by Mr. Evans.
The spider would thus seem to be new to England

;

but Mr. Cambridge has an idea, though he cannot
be certain, as he possesses no record, that it has
also been taken in Cumberland. Can any of the

numerous readers of Science-Gossip say if this is

so or not, and supply the requisite particulars, thus

removing any doubt as to its being, as described

above, new to England ?

—

William Falconer, Bank
Field, Slaithwaite, Huddersfield, September 6th, 1901.

NOTICES BY JOHN T. CARRINGTON.

A Text-book of Astronomy. By GEORGE C.

Comstock. viii+ 391 pp., 8 in. x 5J in., with 13

plates, a protractor, and 150 figures in text.

(London : Hirschfeld Bros. New York & London :

Appleton & Co. 1901.) 7s. (id. net,

This is the best text-book on Astronomy for use

in schools that has yet come before us. It is one
of the Twentieth Century Text-books, edited by
Dr. Nightingale, Superintendent of High Schools,

Chicago. There is sufficient information contained

in its pages to amply found in the scholars, not

only a knowledge of astronomy, but also create in

most of them a taste for its study in after-life.

The letterpress is simply and brightly written, and
quite within the reach of any intelligent young
person. The work is handsomely illustrated with

coloured and plain plates, and also by a series of

portraits of eminent astronomers. Altogether, it

is a work to be highly recommended.

Manual of the Birds of Iceland. By Henry H.

Slater, M.A., F.Z.S. xxiii + 150 pp., 8 in. x 5 in.

Illustrated with frontispiece, 2 plates, and coloured

map. (Edinburgh : David Douglas. 1901.) 5s. net.

The Kev. Mr. Slater, the author of this book, is

Eector of Thornhaugh, Northamptonshire, and has

for some fifteen years been studying the birds of

Iceland. During his various visits to that country

he has felt that some popular handbook to its

ornithology would be of use to the many English-

speaking visitors who go there in increasing

numbers. It is evident from the frequent references

to other works in various languages that the author

has given much attention to his subject. He also

corrects errors occurring in literature elsewhere.

There is a useful extract from the local laws

relating to birds in Iceland, a guide to the pronun-

ciation of Icelandic names, and a bibliography.

The Latin and English names precede the notes on

each species, and are followed by the native names,

with explanations of their meanings. This little

work will be found useful to the tourist in Iceland,

and also to the ornithologist studying the distribu-

tion of birds.

A Civilian War Hospital, By the Professional

Staff, xii + 3-43 pp., 8| in. x 6 in. Illustrated.

(London : John Murray. 1901.) 12s.net.

This work constitutes an exceedingly interesting

history of the " Portland Hospital," which was
equipped through the beneficence of the Duke of Port-

land, and. was the first of the civilian hospitals to be

sent out to the seat of war in South Africa in 1899.

Further, it was probably the first volunteer under-

taking of its character that had been attached to

a British army on active service. The articles

constituting the work before us are contributed by

the professional staff, which consisted of Anthony

A. Bowlby, C.M.G., F.R.C.S., Senior Surgeon

;

Howard H. Tooth, M.D., C.M.G., F.R.C.P.; Cuthbert

Wallace, M.B., B.S., F.R.C.S. ; John E. Calverley,
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M.B., B.S., M.E.C.S. ; and Surgeon-Major Kilkelly,

C.M.G., Grenadier Guards, Principal Medical Officer

and in Military Charge. The whole of the articles

are of value, especially the chapter on equipment.
The chapter on medical and surgical work in the
treatment of wounds from projectiles is most
interesting. The very numerous illustrations are

all good and carefully chosen. Many of them are

picturesque, and the whole book will be found
fascinating to the lay reader, and perhaps give a
far better idea of the important departments of

medicine and surgery attached to a large army
than can be obtained from any other source. The
number of patients treated in the Portland Hospital
was small when compared with the enormous
number dealt with during the war, so that this

book must not be considered as an exhaustive
report ; for that we shall have yet to wait some time,

until it is published under the auspices of the
Government Medical Department.

A Treatise on Medical Jurisprudence. By
George Yivian Poore, M.D., F.R.C.P. xxiv +
533 pp., 8| in. x 6 in., with 18 plates. (London:
John Murray. 1901.) 12s.net.
Any work by Br. Vivian Poore, Professor of the

Principles and Practice of Medicine in University
College, London, is sure to command attention.
The book before us is based on lectures delivered
at that College. They were taken in shorthand

;

but although since edited, with several additions
and emendations, the result is a colloquial style

which makes pleasant reading of a department of

medical education that has hitherto been rather
shirked by students. There can be no doubt about
the importance of a study of medical jurisprudence
to the profession, and in consequence of the issue
of the book we believe that a great impulse in this
department will be given among students, as
indeed also among general practitioners. The
object of the author has been to fix in the memory
of his readers valuable information for the guidance
of medical men by using illustrative cases drawn
from the Law Courts and the author's personal
experience. It will, therefore, be understood that
the student of criminology in both professional
and lay society will find within these covers much
of more than passing interest. The chapters on
poisoning occupy a couple of hundred pages, and
cannot fail to qualify any student who has read
them, in an understanding of the subject. A section
of the work is devoted to insanity in various forms,
and is accompanied by a number of typical illus-

trations from photographs of actual cases. The
metric system of M. Ber'tillon is treated at some
length with regard|to the identification of criminals.
Associated with this is a useful appendix giving
some actual cases. The pages of the work teem
with points of medico-legal importance—ranging
from certification of causes of death and the difrf-

culties arising in some instances, to the conduct of
the medical practitioner while being examined in
court, with advice and reasons for answering or
not answering questions in the different phases of
the case. From both the medical and the legal
aspects this work is one which thoroughly com-
mends itself alike to student and practitioner.

Life by the Seashore. By Marion Newbigin,
D.Sc. viii 4- 344 pp., 7| in. x 5 in., with 93 illus-
trations. (London : Swan Sonnenschein & Co.,
Limited.) 3s. 6d. net.

This little book has arisen from various popular

lectures given by the authoress, and it is illus-

trated with a good many diagrammatic drawings by
her sister. Its object is to give some account of

animals commonly found in rock-pools and other
littoral localities. It is a subject which never fails

to attract young people with a taste for natural
history and opportunities for visiting the seashore,,

and for them the authoress has apparently prepared
the book.

A Treatise on Zoology. Edited by E. RAY
Lankester, M.A., L.L.D.. F.R.S. Part IV. The
Platyhelmia, Mcsozoa, and Nemertini. By W.
Blaxland Benham, D.Sc, M.A. ix + 204 pp.,
9 in. x 6 in., with 28 illustrations. (London :

Adam & Charles Black. 1901.) 15s. net.

We have already had the pleasure of referring

to the Library of Zoology, of which this forms
the fourth volume. Our previous notices appeared
in Science-Gossip, vol. vi. p. 370, and vol. vii.

p. 148. As we then stated, the ten parts will

appear as ready, and this is really the third which
has been issued. It deals with an exceedingly
interesting group of animals that have hitherto

received but comparatively little attention outside

text-books, magazine articles, or scattered mono-
graphs. They are the Turbellaria, Temnocephal-
oidea, Trematoda, Cestoidea, Rhombozoa, Ortho-
nectida, and Nemertini. Unfortunately the author,,

after writing the pages before us, left for New
Zealand, but Dr. Ray Lankester has assured him-
self that the proofs were properly revised, and has
caused some additions to be made, so including'

information which has been acquired even up to

the date of publication this autumn. The illus-

trations have been carefully drawn and well

selected ; in fact, we may say that the volume last-

added makes good our prophecy that this series

would form a standard treatise on zoology, without
equal in this country.

Technics of the Hand Camera. By Walter.
Bulkeley Coventry, M.Inst.C.E. vii + 90 pp.,

8 in. x 5^ in., with illustrations. (London : Sands-

& Co. 1901.) 5s. net.

This little work has previously been reviewed
under the title of "A Treatise on the Use of the
Hand Camera," which was considered as mis-
leading ; therefore it appears under a new title.

Its contents are highly technical, and will be of

use to those who conduct their photography on
strictly scientific principles.

The Soluble Ferments and Fermentation. By J.

Reynolds Green, Sc.D., F.R.S. Second Edition,

xvi +512 pp., 9 in. x G in. (Cambridge University
Press. 1901.) 12s.

The rapid progress made in this section of the
study of bacteriology renders the issue of a new
edition of Dr. Reynolds Green's well-known work
no matter for surprise. Durirjg the two years

intervening between the first and second editions

many memoirs and scattered articles have appeared
on the subject in various languages. The pith of

everything of value contained in this recent litera-

ture has been incorporated by Dr. Green. In the
interval several new enzymes have been discovered,,

including hadromase, tanhase, lotase, galactase,

and vesiculase, besides several oxidases, and some
which effect reduction instead of oxidation. These
will be found treated in their appropriate con-
nections. A useful feature is the enlarged biblio-

graphy, which occupies no less than forty-two
pages.
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Life History of British Serpents. By Gerald R.
Leighton, M.D. xvi + 383 pp., 7Jin. x 5 in., with
frontispiece and 49 other illustrations. (Edin-
burgh and London: William Blackwood & Sons.
1901.) 5s. net-

There are so few serpents in England, and so
much has been written about our native snakes,
that the author of this work may be admired for
his courage in issuing the volume. He has suc-

Woodland, Field, and Shore. By Oliver G.
Pike. 282 pp., 1\ in. x 5 in., with 2 coloured plates
and 101 other illustrations. (London : Religious
Tract Society. 1901.) 5s. net.

Some time ago we noticed another work by this
author, and this is very much upon the same plan.
It consists of a number of chatty chapters on bird
and other wild life, illustrated by pictures taken
by the author with a photographic camera.

"Bkusher Mill-," Sxake-Caichkr.

(Frcm Leighton's " Life History of British Serpents.")

ceeded in producing one which, if it does not
claim to be highly scientific, will doubtless have a
large sale among that numerous type of readers

who prefer chatty pages and curious illustrations.

With regard to the latter, there are many of con-
siderable interest, most of them being reproduced
from photographs by the author. The book is

divided into two sections— the first of which,
Part I., deals with our three species of snakes

;

while Part II. is concerned with their distribution,

size, and relative frequency in the counties. The
publishers have kindly favoured us with the loan
of one of the pictures of a well-known character
in the New Forest.

Practical Text-Book of Plant Physiology. By
Daniel Trembly Macdotjgall, Ph.D. xiv

+ 352 pp., %\ in. x 6 in., with 159 illustrations.

(New York, London, and Bombay : Longmans,

Green & Co. 1901.) 7s. 6d. net.

Dr. Macdougall, who is Director of the Labora-

tories, New York Botanical Garden, has prepared

this work with the assistance of a number of

botanists and physiologists, including Dr. C. C.

Curtis of Columbia University, Mr. J. E. Kirk-

wood of Syracuse University, and a number of

others. The work is very fully illustrated, and

the subjects are divided into short paragraphs with

distinctive side-headings.
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The exhibits of the German chemical industry
at the Paris Exposition, valued at £30.000, have
been presented to the Technological Institute of
the University of Berlin.

The Fifth International Zoological Congress'
recently held in Berlin, has been most successful -

At no previous Congress have so many papers of
importance been read, nor have there attended
persons of greater fame in the world of science.

Between two and three hundred implements of

palaeolithic date have recently been found at
Knowle Farm, on the borders of Savernake
Forest. They were chiefly of flint, well finished,

and were obtained from a pit which was opened in
a high-level valley gravel.

The sessions of the Birkbeck Institution and
City of London College for 1901-2 commence on
September 30th. We would remind our readers
that each of these institutions devotes especial
attention to tuition in various branches of science
at practically nominal fees.

In the September number of the '-Journal of
the Board of Agriculture " are several popular
articles upon scientific subjects appertaining to
agriculture and horticulture. One is upon "the
Colorado beetle, Boryphora decemlineata, by Mr.
F. V. Theobald, which is illustrated by a coloured
plate by Mr. F. W. Frohawk, showing the trans-
formations of this noxious beetle.

Some time ago ~we received a copy of the first

number of the journal " Climat," which is pub-
lished in four languages—namely, Eussian, French,
English, and German—in parallel columns. This
journal is devoted to inquiry into weather fore-
casts. The English agents are Hugh Rees, Limited,
124 Pall Mall, S.W. It is issued monthly, the sub-
scription being 16s. per annum.

The Report and Transactions of the Guernsey
Society for Natural Science is to hand. It con-
tains a considerable amount of information of
more than local interest. The Society appears to
be prosperous, and there is reference to most of the
different orders of animals occurring in the island

;

but curiously the marine fauna, which is among
the richest in Western Europe, appears to be almost
entirely neglected.

The Twenty-first Annual Report of the Entomo-
logical Society of Ontario, being for the year 1900,
is, as usual, full of useful insect lore. An important
paper by Mr. W. E. Saunders is included, upon the
planting, care and pruning of trees in parks and
streets in cities. The writer refers to the "glaring-
examples of distrust in the Creator's good taste
and ability to grow a tree properly."" We can
assure him that the same distrust exists among our
English municipal authorities, who delight to copy
the arboreal outlines as impressed upon their
memories when, as children, they studied arbori-
culture in the toy Noah's Ark.

A NEW journal devoted to optics made its

appearance last month. It is an imposing produc-
tion, well printed on fine paper. It appears to be
largely a trade journal, though the first number con-
tains several articles interesting to the lay reader.
It is published by Marshall & Brooks, of London.

The Governors of Cheltenham College have been
left a valuable collection of birds, consisting of
between 6,000 and 7,000 specimens, by the late
Mr. H. M. Courage, of Snowdenham Hall, Bramley.
He presented a few years before his death a
representative collection of British birds to the
Hobart Museum, Tasmania.

We have received a reprint from the " Proceed-
ings of the South London Entomological Society

"

which deals with the ova of lepidoptera, by Mr.
F. Noad Clark, who has had great success in photo-
graphing these eggs, especially when taking into
account the difficulty of obtaining good photographs
of opaque microscopic objects.

Among the recently published handbooks issued
from the Manchester Museum is a useful index,
compiled by Mr. Charles Davis Sherborn, of the
generic and specific names of animals described by
Linnaeus in the tenth and twelfth editions of his
" Systema Naturae." This work, which is published
at 3s. 6d., will save much trouble to those interested
in priority of nomenclature.

The Kensington Popular Science Lectures for
Young People will be continued this autumn. The
first course, entitled " Peeps into Nature's Secrets,"
will be delivered at 5 p.m. on Thursdays from
October 17th to December 5th inclusive. The
lecturers will be Cecil Carus-Wilson, F.G.S. ; the
Rev. J. O. Bevan, M.A., F.G.S. ; Alfred H. Fison,
D.Sc. ; and Professor J. B. Farmer, F.R.S.

Operations for sinking the main shaft at the
Dover Colliery have been lately resumed, and
before our next issue appears it is expected that
the first seam of coal will be reached. Our
readers will remember that an illustrated article

appeared in Science-Gossip, in the November and
,

December numbers 1897, giving sections of the
trial boring. The seam now nearly reached is

that shown on page 159, at 1,136 feet depth.

The earthquake which occurred in Scotland
during September was rather more energetic than
often occurs in the British islands. Fortunately
earthquakes in Britain are rarely of sufficient

consequence to create more damage than passing
alarm. We can readily imagine the result of a
few inches' earth strain in any of our large cities,

from the uncoupling of the joints of water and
gas-piping. In London, for instance, such an
event might cost millions of pounds to rectify

;

besides the attendant inconvenience and danger.

It is now well known that there was a sporadic
occurrence of the Colorado beetle, in various
stages, during the past summer in some potato
allotments at Tilbury, in Essex. Every precaution
was taken to destroy the pest. The field, having
been covered with straw sprinkled with petroleum,
was fired and then treated to a thick dressing of

gas-lime. We had an account of this event set up
in type for insertion in Science-Gossip on its

occurrence
; but at the request of the authorities

we abstained from publishing it. As, however, the
fact has appeared in newspapers and elsewhere,
there seems to b3 no further reason for withholding
our note.
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BAUSCH & LOMB S
LABORATORY, BACTERIOLOQICAL

AND

ADVANCED MICROSCOPE.
MODEL B.B.

THE POPULAR FAVOURITE.
With Screw Substage, Ii is Dia-
phragm, Coarse and Fine Adjust-
ment, Brass Stand, in Polished
Wood Cabinet, with Lock and

Key, £5 0.

HUYGHENIAN EYEPIECES.
2-in. ij in. i-in. J-in. Jin.

5/- 5/- 5- 5/- 5/-

B. & L.'s SPECIALLY COR-
RECTED HIGH-CLASS OB-
JECTIVES for Laboratory Work.

Dry. . 2/3 in. N.A. 0^24, 1 5/- ea.

„ 1/6 in. ,, o"82, 30/- „

Oil Immersion—
1/12 in. ., 132, 100/- ,,

Our 1/6 in. N.A. o'66 specially

constructed for Blood Correcting.

We have all Models on Stock
complete wi h Objectives, &c,
38/6 to £iOeach.

A. E. STALEY & CO.,
35 ALDERMANBURY, LONDON, E.C.

(BAUSCH & LOME'S REPRESENTATIVES FOR GREAT
BRITAIN AND EXPORT.)

yPAGE FULLY ILLUSTRATED DESCRIPTIVE
LIST THREEPENCE TO COVER POSTAGE.

f^" As an instance of the High-class character of our
Stands and Perfection of our Objectives, we may
say we have now sold over 30.O0U of these Micro-
scopes; this fact in itself is sufficient guarantee of
their merit and quality.

N.B.—See Notes on our Instruments in the New Edition of
Carpenter on the Microscope.

JAS. SWIFT & SON,
Manufacturing Opticians.

Solely appointed to the A.M. Dept.
,

War Office, for the supply
of Microscopes.

Patent form of Student's Micro-
scope, fitted witn 2/V' and 1/6'

Han- \planatic Objectives, Iris

Diaphragm and Oculars, in Case,

from £5 5S.
These Instruments we have sup-

plied in numbers to the following

Medical Schools, viz., St. Mary's,
St. Bartholomew's, Guy's, Middle-
sex, London, and St. Thomas's.

JfHT Seven Gold Medal?
awarded for excellence of
manufacture.

Catalogue on Application.

81 TOTTENHAM COURT ROAD, W.

READY OCTOBER.

1901 1902 CATALOGUE
OF

MICROSCOPES
and all Accessories for Collecting, Preparing and Storing

Specimens. Also particulars of our

Micro-Slide Lending Department,
Containing Complete Lists of Specimens with descriptions

written by Naturalists and Experts in the various
branches ot Microscopic Science.

Post Free to Readers of "Science-Gossip."

C. BAKER, 244 HIGH HOLBORN, W.C.

Microscopical and Lantern Slides

Illustrative of every department of

ZOOLOGY,
BOTANY,
GEOLOGY

AND

TEXTILE INDUSTRIES,
From 6s. doz.

Root Structure, Stem Structure, Leaf and

Floral Structure, Ovaries, Fruits, Seeds, &c.

Cotton, Flax, Hemp, Jute, China Grass,

Silk, Wool, &c.

The Student's Series of Microscopical Studies
in Elementary and Advanced Botany,

comprising 48 Preparations with Diagrams,
£1 is. net.

The Type Preparations in this Series can only be

supplied at the prices indicated.

48 Preparations to illustrate the Histology of

the Rabbit, £1 is. net.

The Type Slides at the prices indicated.

16 Preparations to illustrate the Histology of the

Freshwater Mussel, 12s. net.

Single Slides, iod.

11 Preparations to illustrate the Histology of the

Freshwater Crayfish, 8s. 3d. net.

Single Slides, iod.

20,000 Microscopical Slides in Stock.

6,000 LANTERN SLIDES FOR SESSION
1901-02.

Slides to illustrate the Animal Kingdom ,.. 3,000

,, ,, Vegetable Kingdom ... 2,000

,, ,, Geology, Astronomy, &c. ... 813

,, ,, the Textile Industry... ... 250

New Microscopical List and Supplement to Lantern

Slide List now Ready.

ABRAHAM FLATTERS,
Gold Medallist in Microscopy and Photo-Micrography,

16 & 18 Church. Road, Longsight,

MANCHESTER.
Preparer of Textile Fibres and Demonstrator in Microscopy to the

Manchester Municipal Technical School.

Send for Lists, free per post.
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WATKINS & DONCASTER,
NATURALISTS and MANUFACTURERS OF CABINETS and APPARATUS for

ENTOMOLOGY, BIRDS' EGOS and SKINS, and all branches of Natural History.

N.B.—For Excellence and Superiority of Cabinets and Apparatus, references are permitted to distinguished

Patrons, Museums, Colleges, dfc.

|U^ Our New Catalogue (96 pages) may be had post free on application.

Plain Ring Nets, Wire or Cane, including stick, is. 3d., 2s., 2s. 6d.

Folding Nets, 3s. 6d. and 4s.

Umbrella Nets (self-acting), 7s.

Pocket Boxes, 6d. ; corked both sides, gd., is. and is. 6d.

Zinc Relaxing Boxes, c;d., is., is. 6d. and 2s.

Nested Chip Boxes, 4 dozen, 7d., is. 6d. gross.

Entomological Pins, mixed, is., is. 6d. per oz.

Sugaring Lanterns, 2s. 6d. to 8s.

Sugaring Tins, with brush, is. 6d., 2s.

Sugaring Mixture, ready for use, is. gd. per tin.

Mite Destroyer (not dangerous to use), is. 6d. per lb.

Store Boxes, with Camphor Cells, 2s. 6d., 4s., 5s. and 6s.

Ditto, Book Pattern, 8s. 6d., 9s. 6d. and 10s. 6d.

Setting Boards, flat or oval, 1 in., 6d. ; ii in., 8d. ; if in., gd. ; 2 in.,

iod ; i\ in., is. ; 3 in., is. 2d. ; 3^ in., is. 4d. 54 in., is. 6d. ;

4i in., is. 8d.
; 5 in., is. iod. Complete set of 14 boards, 10s. 6d.

Setting Houses, 9s. 6d. and us. 6d. ; corked back, 14s.

Zinc Larva Boxes, 9d., is. Brass Chloroform Bottle, 2s. 6d.

Breeding Cages, 2s. 6d., 4s., 5s. and 7s. 6d.

All articles enumerated are kept in stock, and

The " DiXON " LAMP NET (invaluable for taking Moth
recently much im

CABINETS,

Taxidermist's Companion, i.e. a pocket leather case containing
most useful instruments for skinning, 10s. 6d.

Scalpels, is. 3d. ; Label Lists of Birds' Eggs, 2d., 3d., 6d.
Scissors, per pair, 2s. Setting Needles, 3d. and 6d. per box.
Coleopterist's Collecting Bottle, with tube, is. 6d., is. 8d.
Botanical Cases, japanned double tin, is. 6d., 2s. gd., 3s. 6d., 4s. 6d.,
Botanical Paper, is. id., is. 4d., is. gd., & 2s. 2d. per quire. [7s. 6d.
Insect Cases, imitation mahogany, 2s. 6d. to us.
Cement for replacing antennae, 4d. per bottle.

Forceps for removing insects, is. 6d., 2s., 2s. 6d. per pair.

Cabinet Cork, 7 by 3^, best quality, is. 4d. per dozen sheets.
Pupa Diggers, in leather sheath, is. gd. Insect Lens, is. to 8s.

Glass Topped and Glass Bottomed Boxes, from is. per dozen.
Label Lists of British Butterflies, 2d.

Ditto Land and Fresh-Water Shells, 2d.
Egg Drills, 2d., 3d., gd. ; Metal Blow Pipe, 4d. and 6d.
Our new Label List of British Macro-Lepidoptera, with Latin and

English Names, is. 6d. Our new Catalogue of British Lepido-
ptera, every species numbered, is. ; or on one side for Labels, 2s.

can be sent immediately on receipt oforder.

s off Street Lamps witnout climbing the lamp-posts),
proved, 3s. 6d.

Special Show Room.
The following are the prices of a few of the smaller sizes ; for measurements and larger sizes see catalogue

Insect. Eggs.
Minerals and Dried
Plants, Fossils, &c.

Insect. Eggs.
Minerals and Dried
Plants, Fossils, &c.

.. 12s. od. .... ios. 6d. 33s. ...

.. 16s. 6d. 15s. od. .... 45s. ... 45S.

A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS.
Birds, Mammals, &c, Preserved and Mounted by First-class Workmen true to Nature.

PBF All Books and Publications on Natural History supplied.

36 STRAND, W.C. (Five Doors from Charing Cross).

T. TAMBLYN-WATTS,
SCIENTIFIC APPARATUS MAKER,

GOLDIELANDS, SETTLE, YORKS.

BINDING CASES

For VOL. VII. of

SCIENCE-GOSSIP
With Title die sunk in gilt on binding, are now ready,

PBICE ONE SHILLING.

By post, Is. 2d.

A FILMLESS CINEMATOGRAPH
For taking and projecting life-size animated photographs with

greatest perfection to the extent of over 500 pictures.

Specially constructed for the Amateur or Professional.

Price £6 10&.SIMPLE and RELIABLE
MECHANISM.

Negatives and Positive
Plates 2 6 each.

Subject Plates, 3 6.
6d. ahowed for each Plate

returned unbroken.

Tf:

With the KAMMATOGRAPH an ordinary dry glass plate i-c used
instead of cinematograph film. The method of developing KAM-
MATOGRAPH plates is exactly the same as with dry plates, thus

bringing cinematography within the reach of all.

SPECIALITIES—Can be seen at the Manufacturers.

High-class Lantern and Jet, in travelling box .. .. .. £5
Do., do, with patent electric arc lamp .. .. .. .. £6
PATENT RHEOSTAT, which takes from r2 to 50 amperes at
no volts without overheating. Price on Application.

Also madefor 200 and 250 voltage.

Write for Catalogue to the Manufacturers :

—

L. KAMM & CO., Scientific Engineers,
Works-27f POWELL ST., GOSWELL RD., LONDON, E.C.
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The U.S. Department of Agriculture, Division of

Entomology, has issued Part VII. of a bibliography

of the more important contributions to American
entomology, occupying 113 pages, including a very

useful index.

Two useful papers by Messrs. J. A. Wheldon,
F.L.S., and Albert Wilson, F.L.S., have been re-

printed from the " Journal of Botany." They are

upon the additions to the flora of West Lancashire.

They contain numerous Phanerogams and ex-

ceptional forms of these plants.

Professor Karl Pearson, of University College,

London, has prepared a revised edition of his " On
Ethics," which discusses the problems of the day

—

religion, labour, and sex. The aim of the book is

to show how the enthusiasm of study is a real factor

of human development, and how the slow and
gradual educational work of the thinker is, after

all, more permanent than the emotional influence

of the market-place. It will be published by Adam
& Charles Black.

Mr. Douglas Hall and Lord Albert
Osborne have collaborated in a volume to be

entitled " Sunshine and Surf," which will be
published immediately by Adam and Charles Black.

It will contain their impressions of a year's

wanderings in the South Sea Islands, from which
they have recently retnrned, and of the amuse-
ment they derived from the quaint manners and
customs of the natives. The volume will be pro-

fusely illustrated, and will contain a map of the

route.

The appointment of the Koyal Commission on
Tuberculosis has been recently announced. Its

•object is to inquire and report, with regard to

tuberculosis in man and other animals, as to

whether it is one and the same form, and if animals

and man can be reciprocally infected. Further, to

investigate under what conditions, if any, the

disease is transferred from animals to man, and
what are the circumstances favourable or unfavour-

able to such transmission, Sir Michael Foster,

F.R.S., Professors G. S. Woodhead, S. H. C. Martin,

J. McFaclyean, and R. W. Boyce are the members
of the Commission.

At Malmo, Sweden, Professor Otto Nordenskjold
is making ready for his South Polar Expedition.

He intends, as soon as the "Antarctic" returns

from Spitzbergen, where that vessel has been taking
meridian measurements, to start from Goteborg not
later than October 1st. From Goteborg he will

proceed to England, and then on to Buenos Ayres
.and Tierra del Fuego. In the winter a small hut
will be built on shore for the purpose of meteoro-
logical, magnetic, hydrographic, and other scientific

•observations. Professor Ohlin, of Lund, and
Mr. K. A. Andersson will act as zoologists. Dr.

Rodman will go as hydrographer and magnetician,
M. Skottoberg as botanist, and Dr. E. E. Rolof as

medical officer. Captain Larsin will be in charge
•of the " Antarctic." He has already made several

voyages to the South Polar regions.

This year's meeting of the British Association
was held at Glasgow, commencing on September
12th. The inaugural meeting took place in St.

Andrew's Hall, when the President-elect, Professor
Riicker, delivered his address. The first part was
devoted to a memorial to the memory of our late

Queen, Professor Viriamu Jones, and other scientific

workers who have passed away since the last

meeting of the British Association. Professor
Riicker then reviewed the work which has been
done in the investigation and analysis of matter,
including the phenomena of life from the point of
view of the physicists. He pointed out that the
atomic theory unifies so many facts, and simplifies

so much that is complicated, that its supporters
have a right, at all events until an equally intel-

ligible rival hypothesis is produced, to maintain
that atoms are not merely helps to mathematicians,
but physical realities.

The presidential address for the section of Zoo-
logy was by Professor J. Cossar Ewart, F.R.S., on
"The Experimental Study of Variation." He
pointed out that the systematic study of variation

is of very recent date, though differences in flocks

and herds had long been observed by breeders

;

but while the belief in the immutability of species

prevailed there was little or no inducement to

collect facts or inquire into causes of variation.

The speaker shortly passed in review the different

reasons for variation, such as age, inter-crossing,

and inter-breeding. Amongst doubtful causes
Professor Ewart ranked the widespread opinion
that offspring could be influenced in form, colour,

and temperament by maternal impressions. His
own experience, after six years' experimental work
in this direction, during which he had bred
hundreds of animals, was that there was no evi-

dence in support of the maternal-impression
doctrine. He further discredited the theory of

telegony, to which subject he has also devoted
much time and research.

The presidential address in the department of

Physiology was given by Professor McKendrick,
who briefly reviewed the advance that had been
made in our knowledge of this subject since the

last meeting of the British Association at Glasgow
in 1876, when it was only a sub-section of Zoology.

He then discussed some of the problems of molecular

physiology, with especial reference to the question

of how many organic molecules can be contained

in the smallest particle of living matter, and
whether there are a sufficient number of molecules

in the ovum to account for hereditary transmission

of characters.

The Chemical section was addressed by Professor

Percy Frankland, the President of this section. He
devoted his speech to a consideration of the posi-

tion of this science at the commencement of the

twentieth century. The history of British chemistry,

he said, was remarkable, as was that of all British

science, in that it was largely the result of private

initiative. Twenty-five years ago there were

practically but few public laboratories, those being

chiefly attached to educational establishments

where the study of higher chemistry could be

followed. The enthusiasm among British chemists

was largely due to the custom that prevailed for

some time of sending students to Germany for their

chemical training, thus acquiring more exact

methods and aims. Reports of papers of interest

read in this section will probably be found in our

chemical department next month.

Mr. John Horne, F.R.S., gave an interesting

account of recent advance in Scottish Geology in

his presidential address for that section. He stated

that in the three great divisions of geological

investigation— namely, stratigraphical geology,

palaeontology, and petrology—the progress that
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had been made was remarkable. Sir Archibald
Geikie read a paper in this section on time-intervals

in the volcanic history of the Inner Hebrides. He
had made a full investigation of the island of Mull,

basing his observations upon what had been de-

scribed by Maculloch as a fossil tree. From the

two sheets of lava around this tree it was evident

that there was a considerable lapse of years, probably

about one hundred, between each flow.

The section for Anthropology was opened by Pro-

fessor D. J. Cunningham, F.R.S., of Trinity Col :

lege, Dublin, with an address devoted chiefly to

the part which the brain has played in the evolu-

tion of man. He confined his remarks, however,

mainly to a discussion of the structural changes
that have taken place in the brain, rendering

possible the associated movements required for

articulate speech. He also demonstrated the fact

that the acquisition of speech has afforded the

chief stimulus to the general development of the

brain, and must therefore be ranked above any
other factor in the evolution of man. He pointed

out that the first step in this upward movement
must have been taken by the brain itself. Some
cerebral variation, probably trifling and insigni-

ficant at first, had in the stem form of man con-

tributed that condition which had rendered speech
possible. This variation had been fostered by
natural selection. On Saturday the day was de-

voted chiefly in this section to the report of the

committee appointed to co-operate with the Sil-

chester Excavation Fund.

Dr. J. G. Garson presented a report of the com-
mittee appointed to investigate the age of the

stone circles in connection with the excavations at

Arbor Low, near Buxton. He pointed out that the

skeleton found in the centre of the circle itself

was probably of quite a late interment. The
general opinion appeared to be that the flint

implements found were Neolithic. Dr. W. Allen
Sturge read an important paper on the " Stone Age
of Man, with especial reference to its co-existence

with an Ice Age." His object was to show that

much might be learnt as to the relative chronology
of the Stone Age by a careful study of the surfaces

of chipped implements of the ordinary type.

The inaugural address of the Section for Botany
was given by Professor J. Bayley Balfour on
Angiosperms. In the course of his remarks he
pointed out that the examination of plants from
the standpoint of their relation to water, bearing
in mind that this was physiological, and not
merely physical, had already thrown a flood of

light upon their forms and distribution, and
offered a fertile field of investigation for the

future.

The new section of Educational Science of the
British Association had a large attendance at its

opening meeting, when an address was given by
Sir John Gorst, who stated that he had been asked
to take the presidency for the first year, as a
representative of the Government department which
controls the larger, though perhaps not the most
efficient, part of the education of the United
Kingdom. His speech, which space does not admit
of detailed report, dealt with the development of

character by education, age, the power of research,

need for variety, health and physical exercises,

secondary education, the dangers of a national

system, technical training, and the opportunity of

the British Association in presenting to the public
a scientific conception of education. In conclusion
he stated he was anxious that in the great develop-
ment of scientific education there should not be a
loss of that culture which was one of the best
points of the old classical teaching. Amongst
other papers read in this section during the pro-
ceedings of the Association was one by Professor
L. C. Miall on the " Experimental Method of

Teaching." He urged that the ordinary school
curriculum had a tendency to thwart a boy's natural
bent, and take the " spring " out of him. The aim
of all teaching should be practical investigation.

In connection with this paper Mr. Leonard urged
that botany—which appealed naturally to most
children, especially those living in the country

-

was very rarely taught in the schools. An important
discussion, in which the Botany Section joined,

took place on Tuesday, September 17th, on the
teaching of botany in schools and universities. It

was presided over by Professor Bayley Balfour.

The proceedings commenced with a pjaper from Mr.
Harold Wager on the " Teaching of Botany in

Schools." He pointed out that the value of botany
as a training in scientific method had not been
recognised to the same extent as that of physics

and chemistry. Where botany was taught, it was
usually confined to descriptive work on flowers and
histology. Professor F. 0. Bower followed with a
paper on the " Teaching of Botany in the Uni-
versities." Professors Miall, Marshall Ward, Withers,
and Armstrong took part in the ensuing discussion

;

also Dr. Scott and Sir John Gorst.

It is proposed by the Association to reprint in

full the paper by the Bishop of Hereford on " The
Influence of Universities and Examining Bodies
upon the Curricula of Secondary Schools." In the

limited space at our disposal it is not possible to

give even an outline of his lordship's valuable

speech. We shall hope, however, to touch on the

subject again when we receive the printed paper.

A PAPER on the " Behaviour of Young Gulls
Artificially Hatched " was read by Professor J.

Arthur Thomson, in which he compared the beha-
viour of the young of Lams ridibundvs hatched
from incubated eggs and four newly hatched from
different nests. The kin instinct seemed to be
A'ery strong, but the young gulls from the incubator

were a long time before they recognised water
unless plunged into it. At the concluding meeting
of this section Mr. Graham Kerr read a paper on
" The Origin of the Vertebrate Limbs." After

discussing two of the present predominant hypo-
theses on this subject, he proceeded to explain his

own, which is that the vertebrate limbs were
evolved from the external gills. The lecture room
was then crowded to hear a paper from Major
Ronald Ross on "The Story of Malaria," which
was illustrated by a slide of a living specimen of

Ano2Jheles being shown on the screen.

At the concluding meeting of the section of

Zoology at the British Association, Mr. James
Rankin announced that the site of a new building

had been promised to the Marine Biological station

at Millport by the Marquis of Bute, for the exten-

sion of the laboratory accommodation and to pro-

vide residential quarters for the observing staff.

Another gentleman, whose name was not men-
tioned, had also come forward and offered to pro-

vide the necessary funds for the extension buildings,

which would cost about £3,400.
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George K. Lawton, of the Naval Observatory,
Washington, an astronomer of great promise, has,

we regret to hear, died from typhoid fever at the
early age of twenty-seven.

Admiral de Jonquieres.—We observe the
death is announced of Admiral de Jonquieres, who
was renowned for his works on geometry. He was
elected an honorary member of the Paris Academy
of Sciences in 1863.

Dr. Adolf Fick, late Professor of Physiology
at the University of Wurzburg, has recently

died. He was born in 1829, and held the chair

of physiology at the University of Wurzburg until

a few months ago, since 1868. He was the author
of some valuable treatises on medical physics.

Dr. John Louis William Trudichum, whose
death we regret to record, was celebrated for

investigations as to the chemical changes produced
in the human body by disease. These have been
of immense value in the study of medicine. Though
of German nationality, he was a Fellow of the

Eoyal College of Physicians of London, and at

one time lecturer on pathological chemistry at

St. Thomas's Hospital.

Adolf Erik yon Nordenskjold.—Geograph-
ical exploration has lost one of its greatest sup-

porters by the sudden death of Baron Nordenskjold.
It will be remembered that he conducted an
expedition through the North-East Passage from
Europe to the Pacific Ocean in 1879. The "Voyage
of the ' Vega '

" has become a household word
among men of science. He was born in November,
1832, at Helsingfors, in Finland, his father, a Swedish
nobleman, being an ardent naturalist and chief of

the State Mining Department. It was while travel-

ling with him that his son Adolf founded the

taste for exploration and scientific investigation.

Whatever enthusiasm might have been possessed

by the father, it was in after-years to be eclipsed

by the celebrated son. The latter early became
an ardent collector and student. Like so many
others of similar character who in later years
became masters in the arts of science or leaders

of men, as a boy Adolf had no aptitude for the

reception of scholastic teaching, and the later

great erudition for which he was known was
entirely the result of self-education. Among his

earlier publications was " A Description of the

Minerals found in Finland "
; also " The Mollusca

of Finland." These were issued during a time
when he held a junior post in the Mining Office,

which he fortunately lost on account of some
youthful indiscretions of a political nature. This
led to his removal to Berlin, where for a year he
studied mineral analysis. He then returned to his

Fatherland ; but another political speech led to

his expulsion, when he went to Sweden, and he
was not allowed to return until after 1862, by
which time he was obtaining European celebrity

as a scientific explorer. Nordenskjold's name will

always rank with pioneers of Arctic exploration.

Charles Meldrum. M.A., C.M.G., LL.D., late

director of the Royal Alfred Observatory, Mauri-
tius, died on September 4th, at Edinburgh, in his

eightieth year. He was born and educated in

Scotland. In 1846 he entered the Bombay Educa-
tional Department. Two years later he was
selected as Professor of Mathematics in the Royal
College, Mauritius. In 1862 he was appointed
Government Meteorological Observer, and in 1875
became director of the Observatory. On his re-

signation in 1896 he was succeeded by Mr. T. F.

Claxton, the present director.

Edward Ward.—A well-known figure in Man-
chester scientific society was recently removed by
the death of Mr. Edward Ward at the age of 57
years. He was born at Coventry, where in his

early life he worked as a ribbon weaver. Having-

a natural taste for scientific investigation, he soon
became possessed of a microscope and later of a
primitive camera. His tastes quickly brought him
into association with others, which led to his

leaving the loom for the vocation of commercial
traveller. Notwithstanding the difficulties inci-

dent upon the constant change of locality when
thus occupied, he contrived while on his journeys
to study, dissect, stain, and mount thousands of

objects. Mr. Ward eventually settled in Oxford
Street, Manchester, in the neighbourhood of Owens
College, where he established a " University Science
Depot," which afterwards became much patronised
by the professors and students at the college. In

\

Edward Ward.

1887 he issued his first list of purely scientific

lantern slides, which gave an impetus to science

work in the district. He was one of the founders
of the Manchester Microscopical Society, and for

several years one of its presidents, and a lecturer

in its Extension Section. It will, however, be on
account of his photographic work that he will be
best remembered. It is said that he took no less

than ten thousand photographs of Geological Sec-

tions during the construction of the Manchester
Ship Canal, and also of its chief engineering-

features. To attain such a remarkable pictorial

history of that gigantic undertaking, Mr. Ward
used at least once a month to walk along the whole
course of the works between Manchester and the
Mersey above Liverpool during the period of con-

struction, which lasted beyond five years. In

addition to these photographs he has left a large

collection of other negatives of biological, botanical,

and general scientific subjects. The remains of

Mr. Ward were cremated at the Manchester Crema-
torium on August 28th last.
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Xote.—In consequence of pressure on our space,
we regret to have to hold over several important
communications, including the continuation oi
•' Palaearctic Butterflies," " Photography for Be-
ginners." and " Chapters for Young Astronomers."—Ed. Science-Gossip.

Hypericum hirsutum.—A few plants of the
hairy St. John's-wort occur in the lane leading
from Pyrford Green to Wisley, Surrey. My wife
picked them on August 4th, not much later than
their July season, but the soil was the Lower
Bagshot sands, and not their usual limestone
habitat.—R. Ashington Bullen, F.L.S., Axeland
Park, Horley.

Altitude of Marine Deposits in Scotland.—Sir A. Geikie in his " Scenery of Scotland," this
year's edition, says that " The highest level at
which these (boulder-clay marine shells) have been
met with in Scotland is 510 feet." The fact is

that marine shells have been found in the boulder
clay or drift beds of Scotland to considerably
over 1,000 feet, and all the way downward to
below sea-level. For a detailed description of
their occurence, the reader may consult the supple-
ment to the eleventh volume of the " Transactions
of the Geological Society of Glasgow," 1898, which
is entirely devoted to a description of drift or
glacial deposits of Ayrshire.—J. Smith, Morilt-

redding, Kibeinning.

Digestion of Young Swallows.—On July
13th, at Ripley, Surrey, I watched a swallow
(Hirundo rustica) feeding its young. During my
observation the parent bird paid several visits to
the nest. It clung to the side of the nest and
called its young, promptly fed one of the little

•ones, and then left to scout for fresh insects.
About twenty seconds after being fed one of the
young birds pushed its head well out of the nest
and dropped a white pellet. I could not secure
the pellets recently dropped,-but managed to reach'
others within the railings which had'fallen on a
piece of paper. . On breaking them open I found
them tightly packed with entire legs and wings.
presumably of gnats. I have since "examined the
excreta of adult swallows, and find them to consist
of the chit-inous remains of insects, but in a well-
triturated and powdery condition. It appears,
therefore, the young swallows eject from the
mouth the same elements undigested which in the
adults go through the usual course of digestion.—R. Ashington Bullen, F.L.S., Axeland Park,
Horley.

Science in Queensland.—The first scientific

society in Queensland was the Philosophical, which
was founded in 1859. Of the early contributors
only three or four are now alive. One of the
principal results of the society's labours was the
inauguration of the popular institution now known
as the Queensland Museum. In 1883, shortly after
the incorporation of the Royal Society of Queens-

land, the Philosophical Society was amalgamated
with it. The Queensland branch of the Royal
Geographical Society was formed in 1885, and, as
the name implies, has confined itself principally to
geographical research. On this subject it has added
valuable information to the records of the colony.
The most important event in the annals of Queens-
land science was, undoubtedly, the meeting of the
Australasian Association for the Advancement of
Science, which was held in Brisbane in January,
1895. Many noted men from the different Austral-
asian colonies attended. During the proceedings,
which occupied a week, a large number of papers
were read, several concerning Queensland, that
were by Queensland authors. The papers selected
for printing composed a volume of about 900 pages,
which was printed for the Association free of charge
by the Government of the colony. The Australasian
Medical Congress, which was held in Brisbane
during September, 1899, was also a noteworthy
gathering. The papers read on that occasion are
now being printed, and when published it will be
seen that those by Queensland authors are of much
value. When the importance of the subjects is

considered, comparatively little has been done
regarding the ethnology and anthropology of the
colony. It is now almost too late to do anything
in connection with the southern portion. Fortu-
nately, however, for some years past these sciences
have been taken up with regard to the northern
parts. Valuable publications on the subjects have
been issued by the Government, and these, we are
told, will be followed by others. About twelve
years ago the Government appointed a specialist to
report on the fisheries of the colony, and an
elaborate report was the result. The science of
meteorology has made wonderful advance, and
Queensland at the present time may congratulate
itself on having a system for obtaining trustworthy
information perhaps second to none. Astronomy
has not received the same attention that it has in
New South Wales, Victoria, and South Australia,
each of which has a department, maintained at
Government expense, for obtaining information on
perhaps the greatest of all sciences. The Medical
Society of Queensland since its inception some
years ago has added much useful knowledge in the
important branch of science with which it deals.

The same may be said of work done by the
Queensland branch of the British Medical Associa-
tion, recently amalgamated with the first-mentioned.
Those who have the advancement of the science of
pharmacy at heart ba-ve not been behindhand, and
one of the chief features of their endeavours was
the part they played in arranging for the inclusion
of several local drugs in the " British Pharmaco-
poeia." During recent years bacteriology has
attracted great attention. The. Bacteriological
Institute, started some years ago by the Govern-
ment, has done valuable work in this branch of

science, and has proved a boon to the medical pro-
fession and others.

Acrid Taste of Red Currants.—Being wish-
ful to know the cause of that almost painfully
disagreeable irritation of the palate always ob-
served when eating bunches of red currants, and
which I had ignorantly attributed to some peculiar
action of certain acids contained in the fruit, my
curiosity led me, upon the first opportunity, to
make a careful dissection and examination of these
dainty berries. By means of a microscope it was
not long before I received one of those strangely
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graphic answers to my inquiry that so often

reward honest questioners whose only desire is to

know, and which sometimes come to an ordinary
student like myself with all the overwhelming
force of a new discovery. I found then that the

tiny seeds are each encased in a wrapping com-
posed of innumerable small, longitudinally-ribbed

scales, in shape not unlike those on the wing of

the butterfly, but in mass more like great banks of

glassy shell deposits. These shards, then, are un-
questionably the unwelcome guests at our feast,

the irritating palate-ticklers. Unfortunately I am
unable to say positively what is really the
material of their construction ; but I imagine that

these scales are silicious, for, besides being
transparent, they also polarise very beautifully,

with a rather subdued brilliancy, suggestive
of a kinship to the raphides. It would be in-

teresting to know with some degree of certainty
how they get there, and also what place
they fill in the economy of Nature. As to the

latter question, is it not probable that these

little seeds would be the prey of some voracious
insect, or insects, that might soon cause their utter

annihilation but for this protective scale armour,
while, by this same provision, made infinitely more
offensive to the gastronomic organs of its greatest

natural enemies than to those of man 1 Or does
this delicately-shingled sheath answer the purpose
of a garment, of non-conducting material, to pro-

tect the delicate little organism within against the

effects of extremes of heat and cold 1 Should any
of your readers be wishful to examine or make
mounts of these interesting objects, they need not
wait until next season. They are found plentifully

enough in any minutest portion of red-currant jam,
and remain there quite uninjured by the process of

boiling.

—

Samuel Howarth, 26 Grange Crescent,

Sheffield, September, 1901.

Distribution of Dysderidae.—Having re-

ceived for identification numerous specimens of

three species of British Dysderidae, a family of

six-eyect spiders, I send these notes, hoping that

they may prove of some use to students of distribu-

tion. The species are Dysdera crocota C. L. Koch.
Eyes arranged in the form of a horseshoe ; cephalo-

thorax deep rich red ; abdomen grey ; female
distinguished with great difficulty from D. cam-
bridgii Thor. The only other British representative

of the genus, Dysdera spins a silken tube under
loose bark in crevices in stone walls and chalk
pits, and even amongst foliage. I have received

this species from the following persons : two females
sent by Mr. D. F. Heard, 60 Lancaster Road, Leyton-
stone, both found indoors, an unusual habitat ; Mr.
Vernon B. Crowther Beynon, of Stamford, forwarded
a female taken in a garden ; and Mr. S. Rouse, of

Woking, several immature specimens. I have
taken both sexes in a chalk pit at Horsley, Surrey.

Harpactes liombergii Scop. Eyes closely grouped,
almost in a circle. General colour brown ; abdo-
men grey. This spider may be at once recognised
by its narrow, attenuated form. It is usually

found in a slight silken tube under bark. Numerous
specimens have been received from Mr. C. J.

Watkins, Painswick, Gloucestershire, and Mr. S.

Rouse, chiefly males, This species is plentiful in

Epping Forest during the spring months. Seyestria

senoculata Linn. Eyes in three pairs ; central

placed transversely, other pairs longitudinally, one
on each side of first pair, abdomen having a some-
what purplish appearance, with a longitudinal

series of blackish diamond-shaped markings. An
interesting occurrence was noted in connection
with this spider in Science-Gossip, vol. vii. p. 219.

I have received a fine series of this species from
Mr. S. Rouse, to whom, with the gentlemen above
mentioned, I wish to accord my thanks for the
specimens received.

—

Frank P. Smith, l5Cloi(de$ley

Place, Lslinyton, London.

A Spider Foray.—On September 14th the mem-
bers of the Battersea and Lambeth Field Clubs
visited Oxshott, the object of the excursion being
a spider foray. Nearly thirty members attended.

No difficulty was experienced in discovering several

interesting species of spiders. A small party of

enthusiasts visited the haunt of Atypus, and suc-

ceeded in obtaining several specimens, from one

Atypus piceus.

of which the accompanying drawing was made.
I have made this new drawing of Atypus from life,

as other sketches I have met with hardly show the
true position of the limbs ; having been apparently
sketched from dead specimens. Several interesting-

creatures were noticed, amongst others the local

Drapetisca socialis, which occurred in abundance
upon the pines. Its colour harmonises so com-
pletely with its surroundings as to conceal it to a
remarkable degree. Many of the beautiful goblet-

shaped egg-sacs of Agroeea were also found, of

which an unusually large percentage lacked the
protective covering of mud.

—

Franh P. Smith.

Curious Rats' Nest.—The following is an
extract from a letter recently received from a corre-
spondent of mine in the Dutch West Indies :

—" One
day when I went into the apology for a laboratory
which I have here, to make some assays, I found
on a shelf where some six or eight Winchester
quarts of acid had been placed, a nest of rats on
the tops of the bottles. The nest was composed of

torn paper, six or seven assay-flasks, about the
same number of annealing-pots, and twenty or

thirty small cupels. How they ever got these

things up there, I cannot conceive ; but they did.""

— J. O. Johnson, 23 Cross Street, London, E.C.
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CONDUCTED BY B. FOULKES-WINKS, M.R.P.S.

EXPOSURE TABLE FOR OCTOBER.

The figures in the following table are worked out for plates of

about 100 Hurter & Driffield. For plates of lower speed number
give more exposure in proportion. Thus plates of 50 H. & D.
would require just double the exposure. In the same way,
plates of a higher speed number will require proportionately
less exposure.

Time, 11 a.m. to 1 p.m.

Between 9 and 11 a.m. and 1 and 3 p.m. double
the required exposure. Between 8 and 9 a.m. and

3 and 4 p.m. multiply by 4.

Subject P. 5-6 F. 8 F.ll F.16 F.22 F. 32

i

F.45

1
I

F.64

Sea and Sky .

.

250 T*T 6
1
* s\

Open Landscape
and Shipping (A 1

32
1 l

* I 1 2

Landscape,with
dark fore-

ground, Street
Scenes, and
Groups

1*
h 1

I £ 1 2 4

Portraits in

Rooms }' 8 16 32 1 - -

Light Interiors 15 30 1 2 4 8 16 32

Dark Interiors 1 2 4 8 16 32 64 128 1

The small figures represent seconds, large figures minutes.
The exposures are calculated for sunshine. If the weather is
cloudy, increase the exposure by half as much again ; if gloomy,
double the exposure.

Chemistry of Chromate Printing.—On page
135 in this number will be found an article upon
the Chemistry of Chromate Printing with special
reference to the Carbon and Ozotype processes.

Exhibition of the Royal Photographic
Society.—By the time this number of Science-
Gossip is in the hands of our readers the forty-
sixth annual exhibition will have been opened to
the public. The opening soiree is to take place on
September 28th, at eight o'clock in the evening,
when the members will be received by the Pre-
sident. The Exhibition, which is to be held in the
New Gallery, 121 Regent Street, W., will be open
to the public on Monday, September 30th, until
Saturday, November 2nd, from 10 a.m. to 6 p.m.,
and on Monday, Thursday, and Saturday evenings
from 7 to 10 p.m. We understand that this year's
exhibition will prove to be one of the most suc-
cessful on record, both from the point of view of
interest and in the number of pictures sent in, and
will be of the highest artistic merit. To lovers of
the art or science of photography this year's show
will be one of exceptional interest and pleasure,
and we have no doubt that if photographic friends
would induce some of their acquaintances to visit

the exhibition, the result would be an increase in
the ranks of the amateur photographer. Apart
from the purely photographic sections, there are
plenty of exhibits highly interesting to all classes
of science workers, such as astronomical photo-
graphy, etc. We also expect to see some very
beautiful examples of colour photography by
different processes. Judging from the amount of

labour and thought that has been expended in
this direction since the last exhibition, we feel

confident the examples exhibited will show a
marked advance since last year. There will be an
exhibition of lantern slides on Monday, Thursday,
and Saturday evening. These slides are selected
from a very large number, and can be taken as
fairly representative of the best work in lantern
slides of the year. We shall give a full report of
the exhibition in our November issue, when we
shall also have a reproduction of one of the best
pictures in the exhibition.

Paget Prize-plate Company's New Self-
tone Paper.—This company has recently intro-

duced a new self-toning printing-out paper, -which
is very simple in working, and gives most satis-

factory results. The printing process is precisely
the same as with ordinary printing-out. paper, ' but
the toning and fixing differ, in that the paper
requires fixing only. It may be fixed in a weak
solution of hyposulphite of soda, and will give a
very pleasant rich brown tone. Should it be
desired, however, to secure a more purple tone, all

that is necessary is to add a little common salt to
the fixing solution, the quantity of salt varying
according to the tone desired. It is possible by
this means to obtain any particular tone or colour.

This paper is a collodio-chloride emulsion, and
when dry has a kind of semi-enamel surface, which
is very hard. We understand the company is pre-
paring a similar paper that will have a matt
surface. That class of paper will, we feel sure,

have a large sale, as the tones produced are most
suitable for a matt-surface paper.

Developing Backed Plates.—We have fre-

quently heard complaints with regard to the diffi-

culty of developing backed plates without getting
any of the backing on to the surface of the film.

It is generally recommended that the plate should
not be soaked in water before developing, as that, is

apt to cause air-bells, and thus leave transparent
spots on the developed negative ; therefore soaking
should be avoided. Again, it is suggested to wash
off the backing before developing. In this method
there is great risk of the washing running over the
film, and thus causing uneven development. Then
it is recommended by some makers to remove the
backing by means, of a wet flannel ; but this is

a very dangerous process, for the operation, being
necessarity carried out in the weak light of a dark-
room, it is most difficult to avoid marking the film.

The method we have' found most successful is to

put the plate into the developer without removing
the backing, and, when the picture is just beginning
to show, to take the negative out of the developer and
hold it under running water, and at the same time
rub the backing off the plate by means of a stiff hog-
hair brush. We ourselves use an ordinary mounting-
brush. By this means the whole of the backing is

easily got rid of, and the plate can then be put
back into the developer, and development proceeded
with in the usual way.
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CONDUCTED BY C. AINSWORTH MITCHELL,

B.A.OXON., F.I. C., P.C.S.

j'^The Phosphorescent Thames.—Those who
sailed up the mouth of the Thames on any warm
still evening during the month of September could
not fail to have observed the brilliant phosphor-
escence of the water, continuing far above South-
end. The cause of this beautiful phenomenon was
long the subject of wild speculation, and it is only
within the last thirty years that its bacterial origin

has been recognised. Many striking instances of

the phosphorescence of meat and fish are met with
in old literature. In the early part of the eighteenth
century it became so prevalent in Orleans that

many of the butchers there were forced to destroy

their meat wholesale, as no one would venture to

buy. Curiously enough, a similar phosphorescence
epidemic occurred in the same town in 1870. The
" Transactions of the Royal Society " for 1676 con-

tain an account of an interesting case. In that

year a Dr. Beale, of Staffordshire, had his attention

called to a neck of veal which suddenly became
phosphorescent, and " shined so brightly that it

did put the woman into great affrightment." She
called her husband, and together they endeavoured
to extinguish the light by beating the meat, but
without avail ; but finally they plunged it into a
pail of water. The next day the neighbours were
invited to partake of the joint, and all esteemed it

as good as any they had tasted. Dr. Beale men-
tions as a possible explanation that the weather
was warm and mild ; also that the stars were
shining brightly. In 1800 a series of experiments
were made by a Dr. Hulme, from which the follow-

ing conclusions were drawn : (1) The phenomenon
was not due to putrefaction, since the luminosity

decreased with the advance of the decomposition.

(2) Spontaneous light was a constitutional principle

of certain bodies, and was probably the first

principle to escape after the death of marine
fishes. In 1877 Niisch detected bacteria on phos-
phorescent meat, and in 1879 it was proved that

the light emitted by phosphorescent fish was due
to bacterial action. Since then many species of

phosphorescent bacteria have been discovered and
described.

Bacteria op Phosphorescence.—The different

bacteria which have been isolated from phos-

phorescent fish and sea-water vary considerably

in size, and in the quality and intensity of the
light which they emit. Thus the Bacillus argenteo-

pkosphorescens, which was isolated by Katz from
fish in the Sydney market, grows in pale-yellow

colonies on gelatin, and emits a silvery-white

phosphorescence ; whilst B. smaragdino-plios-

pliorescens forms greyish-white colonies, which
emit an emerald-green light. The light produced
by certain species is very rich in violet rays, so

much so that Fischer succeeded in photographing
by its own light a colony of B. pliosplwrescens-

indicus from the water of the Gulf of Mexico,
using a very sensitive plate and giving an exposure
of twenty-four hours. The temperature has a con-

siderable influence on the emission of light, though
this varies with different species. Thus some
remain luminous when cooled as low as — 14° C,
while others become inactive below + 15° C.

Again, some thrive best at 30° C, while others

cease to emit light between 20° and 30° C. The
presence of oxygen is an essential for the pro-

duction of luminosity, for, although some of the

bacteria can be grown in the absence of air, the
colonies do not become phosphorescent. Cultiva-

tions made in the dark are luminous, so that

sunlight does not appear to be an essential factor

Lehmann and Tollhausen regard the production of

light as a vital process, due to internal molecular
changes of the cell ; and this view receives support
from the fact that all chemical agents, such as acid

or alkalies, which destroy the cellular protoplasm
also put an end to the phosphorescence. On the

other hand, it is not improbable that the phos-
phorescence originates from an excretory product
of the bacteria. It is further interesting to note

in this connection that Dubois extracted from the

mantle of the luminous mollusc, PTtolas dactylus,

two crystalline phosphorescent compounds, to one

of which he gave the poetic name of luciferase.

Mate or Paraguay Tea.—Pure Mate" is sup-

posed to consist entirely of the leaves of the Ilex

parayuayeoisiSi which have a green colour and a

characteristic aromatic smell. Much of that sold

in Europe, however, is mixed with the stalks of

the plants which contain none of the alkaloid

caffeine, and are therefore valueless as stimulants.

It is stated by Katz that the young leaves of Ilex

aquifolia have been used for some time past in the

Black Forest in the place of Chinese tea. Mate
yields its soluble constituents to boiling water
with much less readiness than tea, but the whole
of the caffeine and most of the tannin is easily

extracted. The amount of caffeine is about 1 per

cent., and is thus much less than is present in tea.

The ash from the extract of mate leaves contains

a high percentage of manganese and magnesium
salts, to which it is thought the plant probably

owes some of its physiological properties.

Estimation of Dust in the Air.—An in-

genious apparatus has been devised by Karl Arens
for this purpose. It consists of a glass tube

loosely packed with a layer of cotton wool and
connected with an aspirating apparatus on the

principle of the bellows. The dry tube and wool

are weighed, and after a given volume of air has

been drawn through are allowed to stand for

twenty-hours over strong sulphuric acid, which
attracts the moisture from the wool, and is again

weighed. The whole of the dust is retained by
the wool and its amount is shown by the increase

in weight. In this way the subjoined results were
obtained in milligrammes to a cubic metre in the

places mentioned:—Dwelling-room, — ; laboratory,

T4 ; schoolroom, 10 -

; horse-hair factory, 17'0
;

sago factory, 17 and 15 ; woollen factory, picking-

room, 7'0 ; ditto, cutting-room, 20 -

; flour-mill,

22 and 28 ; iron foundry (15 to 20 workmen),
28-0; ditto (not previously used), 1-5; ditto (few

workmen), 12'0 ; ditto (during interval), 8-0

;

snuff factory, 72-0
; ditto (before grinding), 16 -0

;

cement works (during work), 224 -

; ditto (in an

interval), 130-0.
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CONTRIBUTED BY W. H. CADMAN.

Interesting Acoustical Experiment. —An
interesting acoustical experiment has been noted

recently in the " Physical Eeview." A light hollow

cylinder had one end closed by a thin disc, the

other end being left open. This cylinder was

placed in a stationary sound-wave, with its axis

at right angles to the direction in which the wave
travels. The source of sound in the experiment

was an organ-pipe. It was found that the cylinder

moved in the direction of its axis with a certain

velocity, and the motion was observed to be inde-

pendent of the pitch of the note. A curious result

was obtained by fixing four cylinders on a rotating

shaft placed with its axis of rotation perpendicular

to the wave-fronts. The sound-waves from the

organ-pipes then caused the cylinders to revolve

in a somewhat similar manner to the cups of an
anemometer, except when placed at the nodes.

This novel phenomenon is a simple result of

Bernouilli's well-known relation between the press-

ure ' and velocity in a fluid. The air on the out-

side of the cylinder is moved to and fro across the

disc by the sound-waves, while the air inside is

undisturbed, thus setting up a difference of pressure

on the two sides of the disc.

Phosphorescent Plants.—A species of fungus

exhibiting phosphorescence in a very beautiful

manner has just been met with in a coal-pit in

North Staffordshire. In the dark the timber posts

supporting the roof presented a brilliant glow,

which was found to be due to a brown-coloured

fungus. The power of emitting light in the dark

by such plants is a purely physical phenomenon.
The phosphorescence has nothing to do with the

luminosity of phosphorus, which is due to slow

oxidation. The chief point of interest about the

above cryptogamous plant is that it continues to

shine in the dark for an exceptionally long time

after exposure to light. The duration of fluor-

escence after the incident light has been cut off is

very short in most substances exhibiting phos-

phorescence ; often the time is so limited that a

special apparatus, such as Becquerel's phosporo-

scope, is necessary to detect the existence of

phosphorescence. The intensity of the light emitted

by the above specimen varied with the temperature,

being less in a warm situation than when examined
in a cooler place. The light absorbed during ex-

posure is emitted as light of lower refrangibility.

The best-known phosphorescent fungus is the de-

structive parasite and destroyer of timber Agonicus

vwllcus, which emits a steady white homogeneous
light in the dark.

Open Currents.—A very delicate experiment
has recently been performed by M. V. Cremieu
with the object of experimentally realising open
currents. The author obtained results showing the

non-existence of any magnetic effect from electric

convection ; the direct consequence of this result

points to the existence of open currents. In the

experiment an ebonite disc was gilded along radial

sectors which were separated from each other.

These sectors were then charged by influence with
an inductor touching a metallic brush, and they
afterwards discharged themselves upon a brush
attached to the first by a conducting wire. It was
found that the convection of the circuit thus estab-

lished did not produce any magnetic effect, whilst

the conduction produced it very appreciabl)\

A Circular Slide Kule.—The "Journal de
Physique :

' contains a description of a simple

circular slide rule. This instrument consists of

a graduated dial containing two needles. The
one needle is pivoted inside the other in such a
manner that when the outer one is turned through
any number of degrees the inner needle revolves

with it. If we want to multiply any two numbers,
say x by y, with this rule it is only necessary to

place one needle opposite x and the other opposite

unity. The needles are then turned together until

the one placed opposite unity arrives opposite y.

The other needle will now be found to be opposite

the reading on the graduated dial corresponding

to the product xy. By means of this circular

slide rule we can also perform division or find a
fourth proportional to three given numbers in a

very easy and simple manner. This ingenious

slide rule seems likely to be of much practical

use. It satisfies three important conditions : it is

accurate, easily manipulated, and equivalent to an
exceedingly long rule in a small compass.

Singing and Sensitive Flames.—The musical

sounds produced by flames are allied to sounds
produced by organ-pipes ; the flame, instead of

the air-blast, being the cause of the vibration of

the column of air enclosed in the pipe. Such a

sound is produced by the flame of the fire at the

bottom of a chimney ; but since the vibrations of

the long air-column enclosed in the chimney are

very slow, the sound is extremely low, and can
scarcely be called a musical note at all By
enclosing gas flames in metal pipes of proper

dimensions it is possible to get musical notes

quite equal in quality to those of an organ. As
the length of the pipe and its air-column is

lessened, we pass from low to high notes, owing to

the vibrations following one another more rapidly.

The sound is doubtless produced by the fluttering

of the flame caused by the rapid current of air

passing over it. It is easy to show that the flame

really does nicker whilst it is singing, by getting

the image of the flame reflected from a small

mirror and then rapidly revolving the mirror on

its axis. A continuous band of light is obtained

as the image of a silent tlame ; but with a singing-

flame the band is broken up considerably, showing
that whilst singing the flame is dancing rapidly

up and down. The pitch of the note is mainly
influenced by the size of the flame and length of

the tube, also by the position of the flame in the

tube. Some tubes may be silent to all but one

note. Silent flames enclosed in tubes are very

sensitive to sound. Each flame is found to be

sensitive to special sounds only, the vibrations of

such sounds being suited to produce sympathetic

vibrations in the gas which feeds the flames. By
arranging the gas pressure so that the flame of a

burner is on the verge of flaring, the flame sinks

and jumps to each note of appropriate pitch, a

whistle or shake of a bunch of keys being often

sufficient for the purpose.
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m
conducted by p. shillington scales, f.r.m.s.

Preparing small Marine Invertebrates.—
The following method of preparing small marine
invertebrates for microscopic study may be of
.service to some of our readers. It was originally
contributed to the " Journal of Applied Micro-
scopy " by Mr. H. P. Johnson, the aim being to
retain as fully as possible the natural form, trans-
parency, and colouring, and at the same time to
Tiave the specimen instantly accessible for re-

examination. The specimen is placed on a slide

in a few drops of pure sea water, and slightly com-
pressed with a cover-glass provided with wax feet.

The compression can be quite accurately regulated
"by pressing down the wax feet at the corners of

-the cover-giass, or prying up the cover-glass a
little at one or more corners with the point of a
rscalpel. If the specimen is a worm, it will contract
.at first ; but afterwards will usually become fairly

extended. After two or three houis the worm,
although still living, becomes almost perfectly
quiescent, A few drops of a i per cent, solution
of formaldehyde are then run under the cover-
glass, its flow being hastened by draining away
with bibulous paper an equal quantity of water at
•the opposite side. The worm should die in a fairly

•extended condition. A sufficient quantity of
formaldehyde should be ran under to displace all

the sea water. After an hour or so the gradual
replacement of the formaldehyde with glycerine
may begin. Mr. Johnson has always used un-
diluted glycerine, but suggests that a mixture of
equal parts of glycerine and water might be safer
for very delicate objects. The glycerine is applied
in the same way as the formaldehyde, but more
gradually—only two or three drops at a time.
After the specimen has become completely sur-

rounded and permeated with pure glycerine, the
mount is sealed with Venice turpentine in the
manner explained in Lee's "Vade Mecum," fifth

-edition, p. 291. Preparations keep almost inde-
finitely without sealing, but with the obvious dis-

advantages that the glycerine is likely to flow over
"the slide in moist weather, and a mist gathers on
the cover-glass. The preparation should be flat at
.all times. This method has been found to meet
all the requirements of the case for small Annelids
and Echinoderms, and would probably be equally
successful for a wide range of minute animal
forms, excepting always those with impermeable
chitinous integuments, like the Arthropods. Syl-
lidae and other small Polychetes up to a length of
four or five centimetres have been successfully
treated, and preparations made three years ago are
as beautiful and instructive as at first.

Demonstrations of Microscopic Manipula-
tion.—Mr. C. Baker informs us that he has decided
to set aside four afternoons in each month from
October to the end of June for the demonstration
of microscopic manipulation. These demonstra-

tions will be given on the first and third Fridays
and second and fourth Tuesdays, from 3 to 6 P.M.

Each demonstration will consist of an exhibition
of about eight microscopes, together with illustra-

tive diagrams ; and the instruments will be set up,

ready for inspection, at the times stated, so that
those who have but a short time at their disposal
will not be delayed by preliminary preparations.
Three of the demonstrations will deal with illumina-

tion, one with the comparison and testing of objec-
tives, and two with the various methods of recording
observations. Further particulars can be obtained
from Mr. C. Baker, 214 High Holborn, W.C., and
we need only add that the demonstrations will be
free to all, and no obligation to purchase is in-

curred by those availing themselves of the offer.

It cannot ba too strongly insisted upon that the
modern microscope is essentially an instrument of

precision, and requires education in its use if its

capabilities are to be taken full advantage of. We
hope, therefore, that these demonstrations may
prove successful.

C. Baker's Slide Lending System.—The
system of slide lending—initiated, we believe, by
Mr. C. Baker, and since adopted by other firms,

such as Messrs. Watson & Sons, of London, and
Mr. Abraham Flatters, of Manchester—was a
departure that had much to recommend it. Mr.
Baker's system, in brief, is that for a subscription
of 21s. the subscriber becomes the recipient of

twelve deliveries of twenty slides each, post free

both ways. These slides can be arranged for

delivery at stated times—say, fortnightly during
the winter months, or the time of receipt and
return can be left to the varying convenience of

the subscriber. The choice of slides is most com-
prehensive ; in the list before us we note twenty-
five sets of diatoms alone, and four sets of bacteria.

The mere examination of slides, however, whether
arranged for a definite purpose or not, falls far

short in interest and in educational value to the
same slides accompanied by the necessary descrip-

tions and explanations Kecognising this, Mr.
Baker has now arranged that full descriptions shall

accompany the slides lent, and has given us the
opportunity of perusing several of these sets of

detailed notes. The scheme is excellently carried

out by competent writers, though the work entailed

thereby must have been considerable, as the notes
run in each case into many pages. For instance,

a set of twenty slides dealing with bacteria is

accompanied by a succinct and carefully-written

introduction to their study, after which follow

detailed descriptions of the respective slides, so

that the examination of each becomes a little

lesson in itself, the methods of examination
and, in certain cases, of preparation not being
omitted. Another set of twenty slides deals with
Mollusca, and in the accompanying descriptions

we recognise a well-known writer on marine
zoology. The following extracts will show the

nature of these notes. Dealing with the palates

of Mollusca, the writer says :
" With but two or

three exceptions the mouths of Gastropods and
Cephalopods are furnished with a tooth-bearing,

ribbon-shaped band, variously known as the

radula, odontophore, lingual ribbbon, palate, or

tongue ; an organ of use in scraping, cutting,

boring, or masticating, according to the habit of

the particular animal. It is often of very con-

siderable length, and consists of an anterior

portion working over a cartilaginous swelling, the
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radular cartilage, upon the floor of the mouth,
while the longer hinder portion is lodged and
formed within a large radular sac. which in reality

is a deep cylindrical depression of the floor of the
mouth. When the radula is very long, as in the

limpet, the radular sac lies free, folded several

times upon itself, within the body cavity imme-
diately between the viscera and the muscular foot

disc. Throughout life new teeth are continuously
added by secreting cells situated at the blind end
of the radular sac ; the singly-refractile core of

each tooth being secreted by certain cells upon
the floor of the sac. while the enamel-like, doublv-
refractile outer layer is laid on by those of the
dorsal wall. As above mentioned, that part of the
radula which is in use plays over a pulley-like

cartilaginous cushion, and by the alternate con-

traction of two sets of muscles, protractors and
retractors, attached at one end to the base of the
cushion and at the other to the radula, the latter

is dragged backwards and forwards over the

cartilaginous pad, as an ostler polishes the inside

of fixed rings by pulling a cloth to and fro within.

Listen to the limpets as they rasp slowly over

the rocks, and you will understand clearly how
effective is this radula in scraping off minute
vegetation that coats the rock. The sound given
out is too definite to be mistaken. The scraping
action of the radula is also easily studied in a
fresh-water aquarium containing a few water-
snails. As the teeth in front wear down, the ribbon
is bodily moved forward sufficiently to permit new
teeth to come into use." Then follows a detailed

description of the teeth and of the classification.

From the notes accompanying a miscellaneous set

of slides we extract the following remarks on a

slide showing the prismatic raphides in the cuticle

of onion (Allium cepa) : " Lime enters largely

into the composition of all organic bodies. In
human bones, for example, the salts of lime con-

stitute 65 per cent, of the whole mass, or more
than double the amount of animal matter. There
are very few plants in which these limy crystals

or raphides are not found. They vary considerably
in size and shape, and it is by no means difficult to

detect them by cutting thin sections of plants and
examining them under the microscope. A glass

slip, a cover-glass, and a little water are all the
mounting materials necessary. They will not, of

course, come out so clearly as in a slide made by a
professional mounter ; but it is always interesting

to do something for oneself, and facts observed in

this way are firmly impressed on the memory.
The simplest form of raphides is to be found in the
lilies, where these bodies occur in the form of

bundles of needle-like rods occupying the centre

of the cell. In the strip from the outside of a lily

stem they will be seen under an inch as an almost
solid mass in the protoplasm of the cell ; but the

J-inch will resolve this mass into its constituent
parts, when the needle-like bodies lying side by
side can be made out distinctly. In the onion the
raphides are prismatic in form, and may be seen
scattered over the whole section ; the walls of the
cells in which they are enclosed can be clearly

made out. and each cell contains a single crystal

or raphis."

Mounting Methods.—I shall be much obliged
by such information as will enable me, first, to

prepare and mount in balsam a portion of the
snare of Epeira diadema ; second, to devitalise

and prepare for mounting for tup-light, lepidop-

terous and other insect eggs. For devitalising I

have tried momentary immersion in boiling water
and maceration in spirit, turpentine, and benzole

;

but my professional mounts are certainly not pre-

pared so.

—

F. M. BroJiensMre, Exeter.

[Can any of our readers give any information on
these subjects ' We have never attempted to

momit the threads of a spider's web in any other

way than dry in a closed cell. We would not
consider Canada balsam a suitable mount, as its

refractive index so nearly approaches that of the
web as to render the latter almost invisible, if

clean. There is also the danger that it might
prove soluble in this medium. Mr. A. B. Lee re-

commends the fixing of insect ova by means of

heat, which may be followed either by alcohol or

some watery hardening agent : but his methods
are all directed to embryological requirements.

Dr. Carpenter says :
" In order to preserve insect

eg-gs they must be mounted in fluid in a cell, since

they will otherwise dry up. and may lose their

shape." Simple immersion in hot water should
suffice to kill the eggs ; but there would still be
the danger of subsequent shrinkage if mounted
dry.

—

Ed. Microscopy, S.-G.j

MEETINGS OF MICROSCOPICAL SOCIETIES.

Royal Microscopical Society.—20 Hanover
Square, October 16th. 8 p.m.

Quekett Microscopical Club.—20 Hanover
Square, October 4th. 7 p.m. : October 18th, 8 p.m.

Excursion, Oct. 5th, Xorbiton, for Richmond Park.

[For further articles in this number on Micro-

scopic subjects, see pp. 133. 138. 140 and 148.]

EXTRACTS FROM POSTAL MICROSCOPICAL
SOCIETY'S NOTEBOOKS.

[Beyond necessary editorial revision these ex-

tracts are printed as written by the various

members.

—

Ed. Microscopy, S.-G.]

Insect Anatomy.

(Continued from pane 123.)

EristaUsTenax, Longitudinal Section of Halter.—
For convenience of examination the halter of the

fly may be divided into three separate parts, viz.

base, pedicle, and globe or head. On the exterior

surface of the base there are three distinct ai<_-a>

or sets of sense organs which have severally an

anterior, posterior, and lateral aspect. These have

long been considered special sense organs. The
lower area is somewhat rounded on the face, and
covered with delicate elevations of the epidermis

which take the form of circular papillae. They
are divided into rows, and between each row there

is a line of curved hairs. Lowne states that there

are two distinct sets of these lower organs, and
Theobald in his work on the • British Flies " has

repeated this statement ; but in no instance have I

met with more than one, and it has invariably a

lateral aspect. The two upper organs are placed

on opposite sides of the halter, one anterior and

the other posterior. They are much longer and larger

than the lower one, but like it in having rows of

ridges beset with papillae separated by fine hairs.

Several sections show the lining epithelium re-

markably well. In this place it is especially

modified to form a sensory or nerve epithelium.

The pointed ends of the cells are seen penetrating-
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the papillae of the lateral organ. The halteres
receive their rich supply of nerves direct from the
second thoracic ganglia. This pair of nerves is

the largest in the thorax, and crosses to the opposite
side immediate!}' on entering the ganglia. The
pedicle is a hollow tube connecting the base of the
halter with the globe. On the external surface
it is covered with hairs. The interior is divided
by a septum which is continued the whole length.
A large tracheal vessel passes through it to the
globe, where it breaks up into many branches
which ramify in the tissue.

Sarcophaga Carnaria, Longitudinal Section, of
Halter.—These sections show the vascular tissue
in the so-called globe of the halter. In all the
halteres I have examined the deep invagination seen
in these sections of the globe is invariably present,
and there is always a mass of connective tissue
extending from the invaginated wall to the oppo-
site wall of the globe. The purpose of the in-

vagination is unknown to me, unless by some
means it allows of a certain amount of expansion
and contraction of the globe. The large glands
most probably secrete a fluid necessary for organ*
at the base of the halter. The halteres of Diptera
doubtless assist in their locomotion, but the evi-

dence of their elaborate structure proves that they
have another most important function. The posi-
tions of the papillae are such as to present a front
in every direction, and their structure is so delicate
as to permit of vibration when sound-waves or
other unusual movements of the air impinge upon
them. Also the nerve epithelium bathed in fluid

secreted in the globe, together with the very rich
nerve supply, point to their being rudimentary
nerve organs. Otoliths, so commonly found in the
Crustacea and Mollusca, I have not met with here,

but that does not prove their non-existence. The
great number of papillae (400 to 500) in each
halter, and the small number of olfactory organs
(two in each antenna) found in many flies which
feed on the nectar of flowers, compared with
M. vomitoria and M. domestica, whose halteres
carry half the number of papillae, and in whom
the olfactory sense is highly developed, show that
the former possess an acute sense to warn them of

danger when their heads are buried in the blossoms
of the plants they frequent, and that the latter

have comparatively little use for such a sense.

Anterior Thoracic Spiracle of Blow-fly (fig. 5, ante,

p. 123).—This spiracle is oval and narrowest above,
and is situated between the pro- and meso-thorax.
From the exterior free edge project hollow arbor-
escent chitinous rods, which curve outwards and
interlock for about one-third of the length of

the spiracle. These rods are hollow, even to the
minutest twigs, which have a free opening at their

points. Close behind is a transparent membrane,
the true valve. It is united to the wall of the
large tracheal vessel which extends across the
thorax to the opposite spiracle. The free edge of

the valve is closely set with a chitinous fringe. A
special muscle arises from the integument at the
lower end of the spiracle. By the contraction of

this muscle the free edges of the valve would be
caused to approach each other. From the integu-

ment another set of muscles arises, which are

directed towards the valve, but whether they are

connected with it I have not been able to deter-

mine. Antagonistic muscles are a necessary con-

sequence for working the valve.

Posterior Thoracic Spiracle of Bloic-fly (fig. 6, ante,

p. 123).—In structure this spiracle is very similar
to the anterior one, excepting that the external
chitinous rods are formed into two distinct masses
by the addition of a connecting membrane.

Posterior Thoracic Spiracle of Sericomyia Borea-
lis (fig. 7).—This spiracle differs from the above in.

Fig. 7. Posterior thoracic spiracle of Sericomyia borealis.

having the chitinous rods free, and also behind*
the valve the walls are lined with folds of mem-
brane with the edge directed inward.

Abdominal Spiracle of Bloov-fly (fig. 8).—The
abdominal spiracles are very much smaller than
those of the thorax. Their relative sizes may be
seen in the illustrations, which are of the same
magnification. The spiracle is round, fringed
with fine hairs, and the valve is placed a very

FlG. 8. Abdomiuil spiracle of Musca vomitoria.

short distance behind it. The valve appears to^

consist of a thickened membrane on the one sider

which gradually thins out towards the free edge.

The other half is thinner and more flexible, and its-

movement is effected by a curved rod or bow,
hinged at one end. The other end is connected
with a set of muscles arising from the edge
of the spiracle. No antagonistic muscles have
been found ; but if air is both received and
expelled by it, such muscles are requisite. It

is the generally-accepted theory that all the spi-

racles are both afferent and efferent ; but, judging-

from the observations of others as well as my-
self, I must confess that I am somewhat doubtful

on the point. The minuteness of the opening of
the abdominal spiracles, and the almost immediate
branching of the large tracheal vessels are eminently
suited to exclude dust particles, and for the quick
distribution of inflowing air ; added to these, the
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adaptability of the abdomen for rhythmical ex-

pansion and contraction leaves no doubt that the

air is obtained through these spiracles. But that

the tracheae branch and ' re-branch until they
end in mere blind twigs, and that the air is

constantly being changed in them, is, to say

the least, unsatisfactory. By mounting fresh

insect muscle in strong glycerine, I have suc-

ceeded for a time in retaining air in the smallest

tracheal vessels, and believe that I have traced a

connection through them to and from the larger

tracheae. There is so much difficulty in following

them that 1 wish it confirmed by more able

observers before it can be established as a fact.

On the other hand, the thoracic spiracles are large,

and in many insects op 3n outwards, so that there

is little or no protection against the entrance of

dust particles ; whilst the various parts of the

thorax are so firmly soldered together as to make it

almost rigid. These spiracles appear purposely
adapted for carrying off the expired air and vapours
from the body. There is yet another purpose that

they may fulfil ; namely, the production of sounds.

The well-known buzzing of the fly can be varied

in tone, or may cease altogether, as circumstances
may require. Is it not conceivable that by varying
the size of the opening of the valves of these

spiracles, and thereby increasing or diminishing the

pressure in the large air-tubes connected with them,
such variations may be accounted for ? When the
wings and halteres of the fly are removed, the
sounds produced are as loud as before removal, and
the muscular exertion is always great when sounds
are produced.— William Jenklnson.

Remarks on the Foregoixc4 Notes.

With regard to the difficulty respecting the hairs

on the pulvilli of flies, is it to be expected that the

hairs should be hollow and in the nature of ducts
for the viscid fluid secreted by the glands 1 Do
these hairs not act rather as a simple mechanical
method for enabling the insect instantaneously to

detach its foot-hold from the object upon which it

is resting ? And supposing the pulvillus to be hair-

less, and the secreting surface to be brought into

close connection with that object, would there not
be great difficulty in the creature at once liberating

itself? The function of the frontal sac is a very
interesting subject, and I am inclined to agree with
Mr. Jenkinson that it acts largely as a compen-
sating arrangement in the adjustment of the
pressure upon the organs of the head, in which the
protrusion of the proboscis and its retraction must
otherwise occasion considerable variation ; but, at

the same time, it doubtless fulfils other purposes.

1 have not yet seen Prof. Lowne's second edition

of his work on the blow-fly, in which, I believe,

he has in several ways considerably modified his

views on certain points enumerated in the first

edition. I do not know therefore whether his

views upon the frontal sac are in any way altered,

but I think he ascribes several functions to it.

The first of these was that this sac effected the
purpose of a lever, to enable the maturing imago
to escape from the pupa-case by forcing off the
ii] >per end and so permitting the insect to escape.
At this time the frontal sac, which forms a cavity
in the head of the mature fly, is everted and forms
a protuberance in front of the head, which, how-
ever, immediately after emergence collapses and is

withdrawn into the head, from which, by a slight

pressure, it can be again made, for a short time

only, to protrude. The second function is in con-

nection with the humming of the insect. As
Professor Lowne says, the facial plate is caused to

vibrate rapidly during the emission of sound,
which, in the apparent absence of sufficient

muscular power, is difficult to conceive. The last

is—that it is an olfactory organ, though with a
limited nerve supply, by means of which the insect

is enabled to appreciate powerful odours. It seems
to me it will be difficult to establish Mr. Jenkin-
son's last suggestion as to the function of the

laterally opening tracheae in the interior of the

body by means of capillary vessels, or something
analogous. Under any circumstances the advant-
age of such connection would appear doubtful,

owing to the extreme minuteness of such capillaries

did they exist. Any exchange of air in the tracheae
which is effected by the respiratory movements of

the abdomen could hardly proceed more rapidly

one way than the other.

—

E. Bostoclt.

I quite agree with Mr. Bostock that the hairs

beneath the pulvilli may act mechanically in help-

ing to release the foot. My difficulty is simply
that if the glands in the pulvillus secrete a viscid

fluid, how is that fluid conveyed to the under-
surface of the pulvillus 1 When I approached the
subject I expected to find a lumen in each hair,

or. failing that, minute ducts passing through the

external wall ; but I can find neither. The frontal

sac is continuous with, and is simply an invagina-

tion of, the epidermis. It is a flexible bag floating

iii and surrounded with fluid, and in my opinion

is unsuitable for producing quick vibrations, but
would rather tend to subdue them. Hence we
must look elsewhere for the "humming" organ.

It is equally unsuitable for an olfactory organ,

because its only nerve supply could be obtained by
its outer edges ; and these would be very limited,

even if they exist at all, which is extremely doubt-

ful. The experiment of placing the thorax of a

cricket under water, whilst the abdomen had free

access to the air, showed bubbles of air emitted

from the thoracic spiracles without the insect being
in the least exhausted. When the abdomen was
immersed no bubbles were emitted, and the insect

suffered from exhaustion. Such experiments,

coupled with the construction of the thoracic

spiracles, suggest that they are outlets for the

expired air.— Win. JenJtinson.

[The exact method by which the breathing of

insects is carried on is still unknown, and there is

room therefore for much investigation. Eisig

suggested that the formation of chitin is the result

of excretion, thus relieving the system of carbon
dioxide to a certain extent. The theories of Lowne
and others as to inspiration and expiration are well

known, if not widely accepted. It has also been
suggested that transpiration is carried on through
the more delicate parts of the integument Into

other points raised by Mr. Jenkinson we need not

enter ; but we regret that we have not been able

to illustrate these notes more fully. Mr. Jenkinson
very courteously sent us such of the original slides

as lie still had by him, but some had been destroyed:

The photographing of the sections was a matter of

no little difficulty owing to their want of contrast;

but time did not unfortunately permit of our
making the elaborate drawings of them which
would have been necessary in order to illustrate

the foregoing notes adequately, whilst the sections

themselves are, as will be observed, somewhat im-

perfect for this purpose.

—

Ed. Microscopy, S.-G.]
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CONDUCTED BY F. C. DENNETT.

Position at Noon.

1901 Rises. Sets. R.A. Dec.

Oct h.m. h.m. h.fn.s.
o ; ;/

Sun .. 2 . . 6.3 a.m. . . 5.37 p.m. . 12.31.32 .. 3.24.19 S.

12 .. 6.20 a.m. .. 5.14 p.m. . 13. 8.6 .. 7.14.20 S.

22 .. 6.37 a.m. . . 4.52 p.m. . 13.45.30 .. 10.54.26 S.

Rises. Souths. Sets. Age at Noon.

Oct h.m. h.m. h.m. d. h.m.

Moon . 2 .. 8.17 p.m . . 3.22 a.m. . . 11.26 a.m . .. 19 14.42

12 .. 6.16 a.m. ..11.40 a.m. . . 4.57 p.m . .. 29 14.42

22 .. 2.15 p.m. .. 7.35 p.m. . • — .. 9 22.49

Position at Noon.

South s. Semi- R.A. Dec.

Oct. h.m. diametei . h.m.s. o / ,/

Mercur /•• 2 .. 1.13-5 p.m. .. 2-9" . .13.55.30 . .13.51.51 S.

12 .. 1.18-5 p.m. .. 3-3"
. .14.39.58 . .18.36.11 S.

22 .. 1. 6-2 p.m. .. 4-1"
. .15. 7.15 . .20.46.38 S.

Venus 2 .. 2.18-3 p.m. .. 7-4" . .15. 0.13 . .18.17.33 S.

12 .. 2.26-8 p.m. .. 7-9"
. .15.4S.11 . . 21.46.54 S.

22 .. 2.37-0 p.m. .. 8-5"
. .16.37.43 . 24.21.57 S.

Mars 12 .. 2.23-0 p.m. .. 2-3"
. .15.44.31 . . 20.35.22 S.

Jupiter 12 .. 5. 3-9 p.m. ..17-2" . .18.26. 2 . .23.28.4SS.
Saturn 12 .. 5.23-0 p.m. .. 7-6" . .18.45.14 . .22.45. 3 S.

Uranus 12 .. 3.28-4 p.m. .. 1-8" . .16.50.22 . 22.31.22 S.

Neptune 12 .. 4.46-1 a.m. .. 1-2" . . 6. 6.24 . .22.15.43 N.

Moon's Phases.
h TO. h.m.

3rd Qr. Oct. 4 ;. 8.52 p.m.. New .. Oct. 12 .. 1.11 p.m.
1st Qr. „ 20 .. 5.58 p.m. Full .. „ 27 .. 3. 6 p.m.

In apogee on October 15th, at 7 a.m. ; and in
perigee on 28th, at 3 a.m.

Meteors.
h.m. °

Oct. 11 to 24 .. e Arietids Radiant R.A. 2.40 Dec. 20 N.
„ 17 to 20 .. Orionids „ „ 6.8 „ 15 N.
» • $ Geminids „ „ 7.4 „ 23 N.

Conjunctions op Planets with the Moon.

Oct. Junof ..10 p.m. .. Planet 0.43 S.
Mercury . . 6 p.m. . . „ 3.15 S.
Marsf . . 3 a.m. . . „ 2.24 S.

Venus*f . . 8 a.m. . . „ 3.48 S.

Japiter*t .. 6 a.m. .. „ 4.25 S.
Saturn*! . . Noon. . . „ 4.11 S.

* Daylight. f Below English horizon.

Occultations and Near Approach.
Angle Angle

Magni- Dis- from Re- from
Oct. Star. tude. appears. Vertex. appears. Vertex.

h.m. ° h.m. °

4 . . SI Orionis 5-1 . . 5.10 a.m. .. 61 . 6. 9 a.m. . . 302
17 . . f Ophiuchi 4-5 . . 5. 2 p.m. .. 135 . . 5.38 p.m. .. 183
22 . . c

l Capricorni 5-2 . . 9. 5 p.m. .. 138 . . 9. 7 p.m. . . 141
23 . . k Aquarii 5-5 . . 8.53 p.m. .. 56 . .10. 6 p.m. .. 228
25 . . A Piscium 4-7 . . 2.35 a.m. .. 35 . . 3.30 a.m. . . 208
29 . . e Tauri 3-7 . . 7.34 p.m. .. 30 . . near approach.

Partial Lunar Eclipse.—At 2.25 p.m. on
October 27th the Moon comes in contact with the
Earth's shadow, the eclipse increasing until 3.15,
when 023 (the Moon's diameter being =1) will
express the magnitude of the eclipse. The last
contact with the shadow is at 4.6 p.m. ; but, as the

Moon does not rise until about half an hour later,

this part of the phenomenon will not be visible in

England. The penumbra, however, may still be
seen as a shading, from which the Moon becomes
entirely free at 5.26 p.m.

The Sun still remains very free from disturb-
ance. There was a fine group of faculae near the
east limb on August 21st and 22nd.
Mercury is an evening star, reaching its greatest

elongation, 25° 3' east, at 5 p.m. on October 12th,

when it sets about half an hour after the Sun.
Venus is an evening star, in conjunction with

Mars at 2 p.m. on 10th, when they are only sepa-
rated by 55'. They pass the meridian at 2.25 p.m.,

and should be looked for if the sky is clear.

Mars is too near the Sun for useful observation.

Jupiter and Saturn both cross the meridian
in daylight, and so must be looked for as soon as
possible.

Uranus is too near the Sun for observation.

At noon on 25th it is in conjunction with and
2° 21' north of Venus.
Neptune rises in the north-east at 9.17 p.m.

on October 1st, and about two hours earlier at the
end of the month.

The Royal Observatory, Cape op Good
Hope.—The annual report for the year 1900 is to
hand, and tells of a year of j^rogress. An obser-

vatory for the new Transit Circle, designed by
H.M. Astronomer, Sir David Gill, and constructed
by T. Cooke & Sons of York, has been erected, and
should prove a very perfect, while at the same
time comfortable, building- for the purpose. At
the date of the report the new Transit Circle itself

was believed to be in course of removal from Messrs.
Troughton & Simms' workshops to its destination.

The Transit Circle in use has been largely devoted
during the year to a thorough determination of the
personal equation of the different observers. All

six observers appear to record the transit of a
4th magnitude star accurately ; but three of them
record the stars brighter than 4th as passing the
wires a very little too quickly. On the other
hand, stars fainter than 4th are recorded by
all the observers a little too late ; the fainter

the star the greater the error. Over 6,000 other
observations have been made with the circle,

besides those for the rectification of instrumental
errors. Over 200 observations of the positions of

the four outer planets were made with the helio-

meter near the times of their respective oppositions.

Other observations were made with the same
instrument of the positions of the cusps during the
eclipse of the Sun on November 22nd, and of the
conjunction of Jupiter with the star /3 Scorpii.

Observations of 78 phenomena of occupations were
obtained with the equatorial telescopes. The 24-inch
object glass of the McClean equatorial has been
at Dublin during the whole of the past year, at

the request of Sir Howard Grubb, for the cor-

rection of certain faults. The 18-inch visual

telescope has been employed in double-star work

;

31 pairs, previously unrecorded, having been dis-

covered by Mr. R. T. A. Innes. With the Repsold
Micrometer attached to this instrument 816 mea-
sures of distance and 860 of position have been
macte of 430 pairs, some of which had never pre-

viously been measured, and others not since the visit

of Sir John Herschel to the Cape. Mr. McClean
is having new prisms of a whiter flint glass fitted,

by the Cambridge Scientific Instrument Company,
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to the " line of sight " spectroscope, the yellow-

ness of the glass in use necessitating such un-
desirably long exposures. He has also arranged
with Messrs. Zeiss for an additional 24-inch objec-

tive prism. With the 7-inch equatorial telescope,

in the course of the revision of the Cape Photo-
graphic Durchrnusterung, four new variable stars

have been discovered, and thirteen previously un-

recorded double stars have been detected. The
occupations were principally observed with this

instrument and the 6-inch. Good progress also

has been made with the photographic charting of

the sky, but the measurement of the plates has
been delayed by the training of additional ob-

servers to replace two who had resigned. In the

physical laboratory Mr. Lunt has been occupied
with investigations on the spectra of oxygen,
silicon, aluminium, boron, and sulphur. Xot the

least interesting part of the report is that referring

to the geodetic survey of South Africa and the
determination of the great African arc of meridian,

along the 30th degree of longitude east of Green-
wich. The whole report is most creditable, more
especially when the absence of four of the staff at

the seat of the war and the resignation of two ob-

servers, are taken into account. For years past Sir

David Gill has felt a constant drag in the shape of

a vast number of unreduced observations, dating
from the period long before he assumed the Direc-

torate. The present report gladly records the

publication of a Catalogue of 1.905 stars for the
equinox 1865, which marks the end of these
arrears.

The Perseids seem to have been somewhat
abundant during the present year.

Nova, 1901, Persei still shows marked variations

in brightness, but the period gradually appears to

increase and the brightness very slowly decreases.

The news comes from Harvard that the lines of its

spectrum are identical with those of the Xebula
N.G.C. 3918, with the difference that the relative

brightness of some of the lines is not the same.

Spectroscopic Binary Stars.—According to

the Atherueum, Dr. A. W. Roberts, of Lovedale,

Cape Colony, has been making most useful obser-

vations of some southern variable stars of the
Algol type. One of these, V. Puppis, appears to

consist of two bodies of about equal size and
brightness revolving around each other apparently

in actual contact, there being seemingly no sta-

tionary period at either maximum. The other star

is R. Pi, Puppis, which varies between 9T and 10 -

8

magnitudes in a period of 6 days 10 hours and 20
minutes. It seems to consist of two bodies, one
three times the diameter of the other, the latter,

however, having nearly twice the brightness of the
larger, the distance separating the circumferences
of the two bodies being about two-thirds of the

radius of the orbit.

Mademoiselle Klumpke, a well-known assist-

ant at the Paris Observatory, is reported to be
coming to work with Dr. Isaac Roberts, the cele-

brated photographer of nebulae and star clusters.

She is said to be going to undertake the measure-
ment of the plates which have been taken for so

many years. The comparison of the older with the

more recent plates should be important in estab-

lishing the stability or mobility of the nebulae.

Dr. Roberts's observatory is at Crowborough, in

Sussex, and its chief instrument is a 20-inch silver

•on glass equatorial telescope.

FIELD BOTAXY.
CONDUCTED BY JAMES SAUNDERS, A.L.S.

Xarcissus Biflorus.—I have been interested
in reading the note upon Narcissus biflorus in
Sciexce-Gossip. ante, p. 125. Your correspondent
has evidently not seen li Barrs Daffodil Catalogue "

for 1901. In all the preceding ones this narcissus
has been described as - Narcissus biflorus—Parkin-
son's Primrose Peerless Daffodil—a hybrid of
Xarcissus tazetta + posticus." In the new list,

however, published this autumn, it is simply named
Narcissus biflorus—Vrimvose Peerless Daffodil."
Mr. William Robinson, in his -'English Flower
Garden," writes as follows :

" N biflorus is now
known to lie a natural hybrid between N. poeticus
and N. tazetta, having been found wild with its

parents near Montpellier by Mr. Barr ; and also
raised from its parents in the garden by the Rev.
Mr. Engleheart. N. biflorus is naturalised in Eng-
land and Ireland, and is a native of Europe." Mr.
Barr now catalogues the variety found at Mont-
pellier separately. Many who, like myself, have
found this narcissus growing wild in disticts far
removed from gardens have felt very doubtful
that it could be a hybrid, as described. To the
best of my recollection Gerard mentions it as
British in his " Herbal," and all recent writers on
our native wild flowers have included it as such.

—

\_Lady~] C. C. Boston, Lligmy, Moelfre. Anglesey.

Green Elder Fruit.—I have to-day received
some of the green variety of elder fruit from Thorpe,
near Ashbourne, referred to in Science-GosSIP,
vol. vii. p. 279. The colour of the fruit is yellowish-
green and semi-transparent. It looks like rather
unripe white currants ; the branches of the cymes
are of a much lighter colour than those of the
common black form, being of a pale j

rellowish-

green. Those of the black form are dull red. The
flavour of the green fruit is much the same as the
black. I saw some of these trees in the early

spring, before the leaves develojDed, growing side

by side with the black form, but could not dis-

criminate between the varieties. Hooker's " Flora "

mentions that the fruit is " rarely green," and
Babington's li Manual " " rarely green or white." I

think that this variety should have a name given
to it, as it seems to be a good form. I enclose a
specimen for the Botanical Editor's inspection.

—

John K. Norvers, Bv/rton-on-Trent, September 13th,

1901.

[I am much obliged for specimens of green fruit

of elder which are sent to me. I hope to cultivate

them.—J. &]

STRUCTURAL and PHYSIOLOGICAL BOTAXY.

CONDUCTED BY HAROLD A. HAIG.

A Fossil Equisetum.—While in South Wales
this summer I picked out of the cliffs at Saunders-

foot, in Pembrokeshire, a piece of the stem of an
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extinct form of Uqmsetiim, of which fig. 1 is a
sketch. It is interesting, from the fact that at the
" node " (see fig. 1, a) one can detect the method of

bundle-splitting and reunion as evidenced by the
lines of ribs, and in a few places remains of leaf-

Fig. 1. Fossil Stem of Extinct Equisbtum.

a. Node. b. Portion of node magnified to show method of

bundle-fusion and reunion. At x leaf-scars are seen.

scars. I have also found near the same spot a few
specimens of parts of fossil Filicineae, showing the
characteristic scars at points where the fronds
sprang from the main axis.

—

H. A. H.

The Vascular System in Mosses.—The stem
of a moss plant, arising as it does from a simple
structure, the protonema, is a simplified form of

axis from which spring numerous spirally arranged
leaves ; sometimes the axis is bilateral, and in

many cases branches are given off. On transverse
section such a stem shows, when examined micro-
scopically, epidermis, a fundamental ground tissue

or cortex, and a central portion, the outer part of
which consists of sclerised elements, the inner of

(See fig. 2.) The existence of spirally thickened
tracheicles is interesting, from the fact that we have
here one of the first instances of vascular differen-

tiation in plants, working from below upwards. In
the lower orders, Thallophyta, there are cases
where external similarity to a stem may occur, as
in Fucaceae, but there is no true internal vascular
differentiation

; the function of upward conduction,
if there be any, being shared by all the cells of

the thalloid structure. This may partly be the
case in Musci, but the central stem and leaf tissue

seems most suited to upward conduction. The
laminae of the leaves are only one cell thick, and
evaporation from the free surface thus goes on
without the intervention of stomata. It seems
probable that there is a fairly strong transpiration

current, and this is likely to be much reinforced

by direct evaporation from the outer-lying cells of

the cortex of the younger branches.

Some Kecent Kesults in Photo-micro-
graphy.—-Mr. Dennis, in the " Journal of Applied
Microscopy," pp. 1-5, August 1901, describes a
method whereby he has recently obtained high-
power ( x 1,500 diams) photo-micrographs of various

structures. There are some excellent reproductions
from these of certain stages in karyokinesis, taken
from the rootlet of Allium, and dividing pollen-

grains of Lilium ca-rulicluvi. The method employed
has the advantage of a great degree of rigidity, a
factor which is of first importance.

Effect of Light upon Chlorophyll-plate
in Mougeottia.—The intrinsic and other move-
ments observed in the chloroplasts of leaf-cells

Pig. 2. Optical Section of Moss-leaf.

a. Spiral tracheide in centre of leaf. b. Thick-walled sclerenchymatous
elements forming a strengthening layer, c. Assimilatory cells of leaf.

elongated vascular " tracheicles," which generally
show some spiral thickening. The same sort of

central tissue occurs in the leaves, where it is

called a midrib, and is several cells in thickness.

p a n py

Fig. 3. Single Cell from Filament of Mougeottia.

a. Cell-wall. p. Peripheral protoplasm, n. Nucleus.
I: Flat chlorophyll-plate, py. Pyrenoids.

under the influence of light of different degrees
of intensity are, as is well known, of great im-

portance in determining the opti-

mum amount of assimilation for

any given green organ. An inte-

resting instance occurs in one of

the Conjugatae, Mougeottia, a fila-

mentous alga somewhat resembling
Sphrogyra, but differing from this

latter in having a flat plate-like, and
not a spirally wound, chlorophyll
body. On exposure to light of

moderate intensity, such as diffuse

daylight, this plate is seen to take
up a position calculated to enable
it to receive light at vertical inci-

dence. In direct sunlight the plate

presents its edge to the incident

rays, and in light of varying degrees
of intensity all intermediate posi-

tions may be taken up. In the
accompanying fig. 3 the plate is in

such a position as to receive rays of light perpen-
dicular to the plane of the paper.

Note.—Several important papers upon Physio-

logical Botany await space for insertion.
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Double Fertilisation in Zea Mais.—M. L.

Guignard ("Journ. du Bofcanique," 15, pp. 1-14,

1901) finds in Zea Mais the same phenomenon as

has recently been discovered in many other

Angiosperms, chiefly however Dicotyledons. The
mature pollen-grain in Zea presents, besides the

vegetative nucleus, two generative nuclei. In the

embi-yo sac the polar nuclei do not fuse before

fertilisation, and at the antipodal end of the sac

are as many as twelve multi-nucleate cells. This

is, perhaps, remarkable. One of the male cells

unites with the oosphere, and one with the polar

nuclei, which latter are bound together by the last

male cell. A similar phenomenon occurs in Tiilipa

gesneriana, vide ante, p. 127.

Leaf of Ginkgo Biloba.—It is interesting to

notice the points in which the leaf of Ginkgo (Sub-

order Taxineae, Ord. Coniferae) differs in structure

from that of the yew or Pinus. On microscopical

examination the transverse section across the leaf,

with its numerous palmately arranged bundles,

presents many of the usual features, a number of

relatively enormous resin-canals being disposed one
between each two of the bundles. The epidermal
cells are very large, but there is no hypodermis
(Pinus and Taxus have well-marked hypodermis);
the mesophyll cells are arranged and have the same
shape as those of Taxus, and are densely crowded
with chloroplasts. The bundles also show the
distinctive features of those of a Conifer ; the

central cylinder being enclosed by a number of

large, thick-walled sclerenchymatous elements, on
the walls of some of which reticulations can be
seen. The xylem and phloem are well marked, the
former being uppermost. On the whole, the internal

structure of the leaf of Ginkgo, as far as concerns
the relative arrangement of the various tissues and
the centric type of the fibro-vascular bundles, shows
a distinct relation to other Coniferae. The absence
of hypodermis is not an important point, except
with regard to protection and rigidity. The shape
of the leaf is certainly peculiar, being broad,
bilobed, and with a palmate venation. The number
of bundles being very great, each leaf arises singly.

From the form of its leaf Ginkgo might be an
Angiosperm. Should this leaf be called " bifacial

"

or "centric" 1 We can divide the whole structure
into smaller portions, each containing two resin-

canals and one bundle, and each of these is centric
in itself. Does this fact, however, make the whole
leaf centric ?

NOTICES OF SOCIETIES.

Ordinary meetings are marked t, excursions * ; names of persons
following excursions are of Conductors. Lantern Illustra-

tions §.

South London Natural History Society.
Oct. 5.—* Fungus Foray to Oxshott. W. J. Lucas and E. Step.
Nov. 28.—t Annual Special Exhibition.
Jan, 23.—Annual General Meeting.

Yorkshire Naturalists' Union.
Oct. 17.—Annual Meeting.

Birkbeck Natural History Society.
Oct. 12.—* Forest Gate for Wanstead Park. E. H. Potts, B.A..

„ 12.— f Lecture. Miss E. M. Thomas.

Nottingham Natural Science Rambling Clur.
Oct. 26.—Annual Meeting.

North London Natural History Society.
Oct. 8.—f " Notes on the Colour o£ Birds' Eggs." S. Austin.

„ 12.—* Kew Gardens.

„ 22.—" Colour in Nature." W. Mark Webb.

Hami'stead Scientific Society.
Oct. 5.—* Museum, lloyal College o£ Surgeons Lincoln's Inn

Fields.

NOTICES TO CORRESPONDENTS.
To Correspondents and Exchangers.—Science-Gossip is

published on the 25th of each month. All notes or short com-
munications should reach us not later than the 18th of the month
for insertion in the following number. No communications can
be inserted or noticed without full name and address of writer.

Notices of changes of address admitted free.

Editorial Communications, articles, books for review, instru

-

ments for notice, specimens for identification, etc., to be addressed

to John T. Carrington, 110 Strand, London, W.O.
Business Communications.—All business communications

relating to Science-Gossip must be addressed to the Manager,
Science-Gossip, 110 Strand, London.
Subscriptions.—The volumes of Science-Gossip begin with

the June numbers, but Subscriptions may commence with any
number, at the rate of 6s. 6d. for twelve months (including
postage), and should be remitted to the Manager, Science-
Gossip, 110 Strand, London, W.C.
The Editor will be pleased to answer questions and name

specimens through the Correspondence column of the magazine.
Specimens, in good condition, of not more than three species to
be sent at one time, carriage paid. Duplicates only to be sent,

which will not be returned. The specimens must have identify-

ing numbers attached, together with locality, date, and par-
ticulars of capture.

The Editor is not responsible for unused MSS., neither can he
undertake to return them unless accompanied with stamps for

return postage.

ANSWERS TO CORRESPONDENTS.
G. H. E. (Bracknell).—There is an article upon the subject of

drying plants in the last number of Science-Gossip. Perhaps
the writer might give you further aid on application.

W. H. H. (Cardiff).—We will hand your letter to a dipterist,

who will doubtless give you the assistance you require.

EXCHANGES.
Notice.—Exchanges extending to thirty words (including

name and address) admitted free ; but additional words must be
prepaid at the rate of threepence for every seven words or less.

Micro Material.—Wanted; fresli pollens, starches, di toms,
zoophytes, Coleoptera (good British or foreign), also sponge
spicules or other interesting marine specimens. Must be cor-

rectly named. Send list and quantity. Liberal exchange given
in either other material, mounted specimens, or microscopic
apparatus.—R. Mason, 69 Park Road, Clapham, London, S.W.
Roscoe's " Chemistry," latest edition, quite new ; also

" Story of Chemical Elements" Wanted; Mill's "Logic," in

good condition.—Edward R. Swales, Clifton Villa, Sandbach,
Cheshire.

Owls' Eggs, three—Exchange for hawks' or other birds'

eggs.—A. Hall, Mantle Road, Leicester.

Hesperia lineola. This year's, unset. Wanted, local

butterflies.—W. R. Hayward, Sawbridgeworth, Herts.
Minerals, including some American specimens, and fossils,

offered in exchange for shells.—H. W. Parritt, 8 Whitehall
Park, N.
Pathological Sections, 20 good and different, what offers ?

Wanted ; Halliburton's " Chemical Physiology," or a text-book
of internal insect anatomy.—J. T. Holder, 77 Erlanger Road,
St. Catherine's Park, S.E.
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KODAK
cameras are universally used and esteemed because of their simplicity and

because the films can be put in and taken out in daylight, thus

NO DARK ROOM IS NEEDED FOR CHANGING.

Kodak cameras are readily mastered by anyone in a few minutes. The

manual of instructions, supplied free with every instrument, carefully and fully

explains each step in Kodak Photography.

KODAKS from 5s. to £7 7s.
Catalogue Free.

USE NIKKO PAPER or SOLIO P.O.P. for prints of Natural History, Scientific

and Technical Subjects.

OF ALL PHOTOGRAPHIC DEALERS OR OF

KODAK, Ltd., 43 Clerkenweil Road, LONDON, E.G.

Wholesale and Retail Branches : 96 Bold St., Liverpool, and 72-74 Buchanan St., Glasgow.

Retail Branches : 60 Cheapside, London, E.C. ; 115 Oxford St., London, W. ; 171-173 Regent St.,

London, W. \ and 59 Brompton Rd., London, S.W.

THE WATSON PRISM GLASS.
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Will increase his knowledge and add to his pleasure by using the Watson Prism Glass.
Prices in Case:—Magnifying power 4 diameters, £6 ; 7 diameters, £7 15s. ; 9 diameters, £9 5s.
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MICROSCOPES
OBJECTIVES
SUBSTAGE
CONDENSERS

and
ACCESSORIES

The
finest

in the
world
for

the

Amateur,

Laboratory,

Student,

School,

Specialist.

Send for Catalogue No. 2

—

it contains full pa7-ticnlars of the above—post free.

Watson's Catalogue of Microscopic Objects (No. 3) is a Classified List representing a stock of 50,000 first-class specimens, post free
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