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THE VASCULUM.

Vol. XIll. No. 1. October, 1926.

EDITORIAL.

The North Western Naturalist in itshird number keeps
well up to standandrive of the opening papers aretilistly good,
and | have partidarly enjoyed the account dhe vegetation of
some Welé lakes; also the first instalmeott a survey of work done
at the Cresswell Cavesh@& sixth,under the title of "heology and
Biology," a sort of reviewof a recent book by the Dean of Chester,
might have beeomitted with advantage. &hy will rgoice to know
thatMr. H. Britten is engaged on a new Flora of Cumberland.

A short note on the lagtumber of The Vasculum mis
understands Mr. @apma's little paper on the Retedked Grebe. It
is true that the sentemaquoted is misleading i6olated fom the
context. But to the welinformed ornithologist the last clause of the
heading "in summé&rwould give at once the due toMChapman's
meaning. Alas, m not a fullyequipped ornithologist and fahto
the snareNot till the whole was in print @l | realise that it was not
the spees Mr. Chapman was recording for the first tirbeyf the
occurrence of a winter visitant at the breeding seasuah in full
breeding plumage. It is a humiliating confesstonhave to make,
and it gives me no comforttaall to know that others better
acquaintedwith birds made the sanmaistake for my error is fixed
indelibly in bold printin thelndex!



By the too early death of Mr. J. G. Black the northern
counties have suffered a vergal loss. Ornithologisthotanist and
geologist he did much to instil an interest nature into many
generations of boys at Corchester Schdug book on " Birds
nesting " is the best of its kind in tlenglish larguage; his recent
papers on "Nd-Tyne Phenology" were of interest amdlue to
ewvery local botanistHis loss is mournedyba large number of
friends an admirers.

With this number a new volume commences and our
readers' subscriptions are due. Every year a good deakody and
some noney has to be expended in remindihg forgetful, and we
would appeal to every subscriber to séiiglmoney to the Bsiness
Editor without delay. My wealso suggdsthat thosevho readThe
Vasculum should recomnend it to their friends? Our circulation
increasegyear by year, but a furthéncreasds needed if we arto
illustrate freely and to make the magazias good as d@gught to be.

FURTHER EXPERIMEN TS ON THE EGG-LAYING
INSTINCTS OFRHODITES ROSA.

J. W. HESLOP HARRISON, D.S¢F.R.S.E.

Since the publication of myriginal paper onthe egg
laying instincts ofRhodites rosa€Vasculum Vol. VIIl., 1922), my
work on the subject has been continued; not drdye the old
experiments with Eucaningtrains been allowetb proceed but, in
addition, the acquisition of a new gardéras enaldd me to
undertake complementary experimentth a race oRhodites rosa
from a colony ofRosa suberecta Villosa form.



The history of the earlier experiment, however, is soon
related forthe work ended in 1923. As is well knowndtudents of
the Cynipidee, or Gallwasps, their numbers aebject to violent
periodic fluctuations. In some seasonsfasinstancethe present,
1926, they abound, whilst in othees in 1924, iis difficult indeed
to find a simle gall. In theold garden, the forcesshatever they may
be, which govertthe occurrence dRhodites rosalocally came into
full operation; coincident with the apparent extermination of the
wild colonies in 1924 that established in the garden vanidded.
has the latter reappeared this yedren the naturabnes in our
woods and hedges are so vigorous. Still, in 182@ 1923, the only
galls detected in the garden were on Rwsa lutetianavhich has
been allowed to flourish. Clearlhe predilection forR. luetiana
had been retained, and vmad one more proof that the effect of
prolonged egdaying on one special rose micro gene had been
germinally fixed.

With the resurgence of ¢hspecies this year, naturalbne
desired to see if the conditions in the lane whenceotliginal
colony wasderived had remained the same in respe¢he choice
of food plants. Hence its rose population veasefully examined.
Despite the fact that the geograpdiythe lane had been so altered
by "coalmining" operationdue to the strikeRhodites rosea was
found in great profusn. But, what is more noteworthy, although it
wasimpossible taliscover galls oRhodites rosain 1924 andl925
, how nearly ever bush belonging to the Eucanengroup bears
guantities of weldeveloped galls. In naturetherefore, the
preference for microgenes of that subsectias sirvived the lean
years of the species, and thus theductions made in the
experimental work confirmed.

Although it has beepossible for some years to commence
the workwith Villosa strains ofRhodies ros&, a desire to allow
parallel researches with the sawkpntaniasalicisto proceed with
a minmum of interference caused p®stponement until the spring
of the present year.



There were then growing in the garden examples of the
following sectons and microgenes;

SYNSTYLLE: R. multiflora Thun., R. wicturaiana Crep.,
R.setiggra Rich.,R. soulianeCrep., withhybrids.

INDICAE: Many garden forms.
GALLICAE: The soecalled York and Lancaster Rose.
CANINAE: SubsectiorRubrifoliae,R. rubrifolia Vill.

Subsection Eucaninae VariouscnigenesrepresentingR. canina
andR. dumetorum

SubsectiorVillosae, Rosa mollisSm.,R. sulerecta Ley, R. omgsa
var.submolis Ley.

Subsection RubiginosaRpsa rubignosavar. comosaHybrid Lady
Ashtown.

CAROLINAE: R. carolinaL., R. hunulis Marsh,R. lucidaBest, R.
lucidax R. rugpsa

CINNAMOMEAE: R. gymnocgra Nutt, R. nukana Pres., R.
blandaAit., R. arkansaa Port.,R. acicularisLdl., R. rugosaThun.,
R.pratincolaGr.

PIMPINELLIFOLLAE: R. pimpinelliblia L., R. ataica
SERICEAE:R. sericed.dl.

Most of these grow within a hollow square, of side ends,
enclosed on the north, east and west by a tangledbbalillows,
birches, alders, broom and bramble but opetheéosouth. However,
outside the targ on the north, is aow of a dozen bushes
representingRosa mollisand R. omissamicrogenes, whilst to the
east, and @ame yards awayis avery large number of Eucanine,
Indica and America€innamomea formsto the south, and twenty
yards awaylies a goup of threeR. submdis.



To commence the experiment in February, 1926, thadle
of Rhodites roseavere removed from a colony existiog a thicket
of Rosa suberectgrowing near Bamish, CoDurham. These were
attached to a plant dR. lutetianaspeially selected as grang
furthest away from the majoritpf the bushes belonging to the
Villosa section. It thus [ag0 yards from th&. subrollis clump, 15
yards from thosén the west side of the squasnd an average of 11
from the Villosaeat the mrth end of the garden. Except for two
small shrubs, the Caniflaumetorum lot grow adjacent tihe bush
carrying the galls.

Although careful examination was made of the roses at
intervals no attempts at gall formation were detected, tred
experiment wa deemed a failure. Hawer, in the lastveek in July
one of the children came in in a state of gesatitement to tell us
that there was Auge"Rohin's pin cushion" on one of the roses in
his gaden,i.e., on aR. mollis just north of the tangle. Thatised me
to make athorough reexanination of the whole of my res when |
found that incipient galls were present on many. Ofdl@esensus
was taken in September with tappended results.

SYNSTYLE
GULLICAE
CAROLINAE
CINNAMOMEAE -none
PIMPINELLIFOLLAE
SERICEAE
INDICAE

CANINAE: Subsection RubrifoliaeR. rubiifolia 2.

Subsection Eucaninathe originalR. lutetiana2.
Subsection Villose, R. suberect®, R. submolk 5, R. mollis 2.
Subsection Rubiginosaaone.

Of the® those on the \osae were fie welldevelopedspecimes,
varying in diameter from 5 c.m. to 11ne. Onthe other hand, one of
those orR. rubrifolia had aborted



whilst the second, at its maximum growth, had only attained a
diameter of 0.6 ¢c.m.; similarly the dimenssoaf the two on theé.
lutetianawere 0.5 and 11 c.m. respectively !

Once again we are forced to the conclusion that, whatever
may be the value of the other sections of the genus Rosa, the section
Caninae reveals itself as a more or less homogeneous gjenging
widely apart.

Important, however, as these deductions are to the
rhodologist, from an evolutionary standpoint the outcome of the
experiment is of still greater value. Obviously, the tendency of
Rhodites rosaeas determined from its edgying instincts, is to
break into groups each of which possesses a single rose species as
its foodplant. Thus we have an acquired character, in this case the
egglaying instinct so engrained in the germ plasm of the group as to
be inherited, in other words we adealing with a Lamarckian
effect.

Furthermore, in the failure of the normal reaction between
the gall making insect and its foodplant as demonstrated by the
weakness of the gall development on the Eucaninae and Rubrifolia,
we see how, sooner or latdnetrestriction of oviposition to one rose
form can lead to that complete isolation of the various strains which
can only end in their becoming specifically distinct.

In conclusion, it seems well to point out that the tendencies
exhibited byRhodites rosaare shared by other species; in much the
same wayRhodites eglanteriags broken into races favouring
special foodplant. For instance, here in Birtley, and for miles
around, Rhodites edalteriae will only oviposit on Ecanine
microgenes although Villosabound; on the cordry, on Waldridge
Fell only Villosa are chosen and the Eucaninae neglected. Similarly,
in the Pyrenees this year, in a thicket Rbsa coriifolig R. mollis
andR. pinpinellifolia | could anly find Rhodites eglanteriaen R.
pimpinellifolia, a plantit never chooses, as far as loky in Durham
in spite of the many opportunities offered



SOME NOTES ON ANTHOCYANINS, THEIR FORMA TION,
AND THEIR OCCURRENCE IN PLANT CELLS.

MERION THOMAS.

Our asthetic élight in the colours of planteeed h no
way be diminished by the realisation that the same latieh rule
the technique of the dye manufacturer goy@gment production in
Nature. Plant pigments are chemicalibstances of definite
composition, which owe their rectence from generation to
generation of a species taepetition,in seasonal time and place, of
the same chemicaonditions which caused their initial appearance
in it. Thesepigments can be isolated from plant tissues and in recent
years much light has ba thrown on their cheical corstitutions
and properties as a result of the laboratory studiethe organic
chemist. V& now know that the red, purplend blue colours seen in
flowers, leaves, stems, and roots tbhé higher plants are nearly
always due to the presenirethe cell sap of water soluble pigment
substances dfimilar chemical constitutions, now classed under the
title Anthocyanins These suliances occur in nature as gluickes,
and as such are called Anthocyanirtsie chromogenicaromatic
consttuent of each Antbcyanin is called aAnthocyanidin so,

Anthocyanidint+ a Sugar > Anthocyanin + HO

Most of the anthocyan pigments are soluble in water, so the
anthccyanins may be extracted from plant tissue by boitimgth
water. These aqueous solutions are veryisiive to changes of
acidity, turning red with acids, and blue wilkalies: in this respect
anthocwnidins show the same coloohanges as their equivalent
glucosidal anthocyanins, W can, however, distinguish beten
these two classes of



anthocyanpigments, as anthocyanidins are removed frightly
acid aqueous solutions by amyl alcohol, wheresler identical
conditions, anthog@nins are not so removednthocyanidins are
closdy related chemically to deriti@es of another @ss of aromatic
compoundsthe Havones.Flavone derivatives and tineglucosides
are nearly univesally found in the cells of higher plants, where their
presence may beasily shown by placing a tissue Ammonia
vapour, or by immersing it in washing soda; these substanse
which are colourless in the usually aadll sap, colour slightly
alkaline solutions a bright yellow.

The biochemistry of anthocyanformation.-There ismuch evidence
to show thg in living plant cells, antheyanidins are formed from
flavone derivawes. These bighemical changes are controlled by
enzyme systems, anoccur only in the presence of oxygerhe
anthocyanidinghen condense with a sag under the influence of
otherenzyme systemand so produce anthocyanin$ug, ifflavone
derivativesand sugars in the right concentraticaassemble in the
presence of xygen, within cells whose prgptasm shows the
necessary specific enzyme activities, ttemhocyanin compounds
are inevitably formed, and, owintp their colour, are at once
recognised. Ocourse in theabsence of angne of the necessary
factors, no anthocyaniformation can take place, and there are
many plant tissuein which, owing to the absence of the specific
enzyme mechanism, thse pigments are not seen, nan ctheir
formation beinduced. Cul apparently selected a favahte plant

in " love-in-idleness-

Yet mark'd | where thedit of Cupid fell :

It fell upon a little western dwer;

Before, milk whie; now purple with love's
wound-

And maidens all it love-in-idleness.

There is little doubt that, so far asldde is concernedthe
formation of flavone derivatives ay be ultimatelyreferred to the
glucose produced in photosynthesis. Hgeeemphasise the fact that
sugar is necessary as well for the



formation of the pecursors of the anthocyanidins and sotfase
substances themsesjeas for the formation, by condensation, of the
glucosidal anthocyanins.

All these chemical facts are brought together in the
following scheme

( Clucase }
e Anthoeyanins
R
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Conditions favouring anthacyanin forimation in plants.

Bearing in mind the information given the last sectiome are not
surprised to know that experiments have protreat in plant cells,
already containing anthocyanins, furtiggmentation will occur on
increasing lte sugar concentration in these cedlel in other cells
not so pigment , anthocyanin formation ay be induced, in
similar fashion,provided the requisitengymes form part of their

protgplasm.

To understand how the concentration of sugar in plalh
is increased under natural conditions, we must fimstsider the
ways in wich it is diminishedThe chief ofthese are (a) in forming
living and skeletal matter duringrowth; (b) by respiration; jc
through storage as higharade carbohydrates ; (d) following
transloration taother parts of a fant where the sugar concentoeti
is less.Evidently any vaation in intensity of external or internal
factors retardinghe rates of these processe$ eause local
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accumulabn of sugar and so favour anthocyanin fortizan.
Temperature is by far the most important exterfa&ltor in this
connection, for with decrease in temperaturatake processes are
greatly retarded, and in the next sectiga shall refer the sporadic
pigmentation seen in green shoatsthe spring to this influence.
The senescence of individuplant cels must also be considered,
particularly in referenceéo the autumn colourfn of leaves, as in
older tissueghereis less utilisation of sugars growth, and the
respiratoryrate is lower.

Further, and this iparticularly important in treeghe rate
of the water supply to the leaves is retarded as¢lason advances,
and as watersicontinually lost by transpitian, the concentration of
sugars in the leaf cells wilhcrease.

The occurrence of Anthocyanins in platttds probable
that for every plantcell of a given age, capable of forming
anthocyanin, there is a critical concentration of glucose abigh
the equilibria in this cell will be so altered thanthocyanin
formation will commence, quite irrespectively tfe use of the
pigment to the deor to the plantThis isalways reached in red and
blue flowers and fruits and thpigments so formed, as is well
known, are of great biologicamportance. It is also reached at an
early stage in theevelopment of some foliage leaves, for example
those of thecopper bech, and of many tropical evergreens, but
suggetons as to the use of these pigments are of doubtful value,
and space does not permit of discussion here. It is ralsohed
naturally in some subterranean organs such abdbt&root, andhe
ingenuity of man has so far failed himtis attempts to find a use,
to the plant, of the resulting pigents in these cases.

At the present time the eye is arrested by the colour
changes in foliage leave$he senescence of these leavas] the
regriction of their water supply, and also the lowemperatures of
the autumn, are all important in increasing
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the concentration of sugar in them, and so lead tootlvasional
production of red tints which are all the momdriking as
simultaneously tb green colour disappears frahe leaves.

But even in the spring, when leaves and stems are young,
abnormally low temperatures may so alter equilibria in celléch
are not usually red dolue, that a glucose concertoa favouring
anthocyanin forman results.This pathdogical colouring of green
leaves was brought particularly toy notice last May by Hugh
Richardson, Esq., of Whémitks, Stocksfieledon-Tyne, when he sent
on to me somaried blue tomato leaves. Mr. Richardson informed
me thatpigmentation was definitely ascribed by his gardenerthéo
frosty nights which were then occurring frequently, #imel theorist
could evidently spport the opinions of thg@ractical man in this,
having first of all ascertained thtte blue pigmentation wasud to
an anthocyaninThis was done by extracting the pigment with
slightly acidified boiling water, when a red solution was obtained.
This solution showed the usual anthocyan sensitivity to chaofjes
acidity, turning blue with alkaliealthough owing tdhe presence of
flavone derivaties, which colour alkaline sdions yellow, the
purity of the blue was meed-and beconmg red once more on
reacidification.The pigment was naxtracted by amyl alcohol, and
therefore was present in tlgducosidal form asanthocyanin: this
was confirmed byhydrolysing the glucoside ith a few drops of
strong hydrehloric acid, and the resulting anthocyanidin was then
readilyso extracted.

REFERENCES.
Haberlandt, "Physiological plant anatomy."
Kerner, "Ndural history dé plants.” Translated by Oliver.)
Onslow, "Anthocyanin pigments of plants."

Shakespeare, "Aisisummer nigtis dream."
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THE STUDY OF BRITISH SPIDERS
J.E. HULL

When | took up the study of spiders a long generaigm
the two authdtative guides for BEglish readers wer8lackwall's
big Ray Scietytreatise and Pickar@anbridge'sSpiders of Dorset
They still hold the field thouglyuite out of date and also out of
print.

With the intent of bringing his uncle's work abreast of
continental progress, B. PickardCambrdge began alassification
of British Spiders in theBritish Naturalist but that magazine
suddenly expired, As wehigh half ofthe 518 spcies enumerated
in the Spidersof Dorsetwereincluded in the three genekinyphig,
Neriene andWalckenaera it is obvious thisomething on the lines
of Simpons more accurate arrangement was sorely needed. What
could be done in a systematiist was done by Pickar@ambridge
in 1900. In the list of British and Irish Spiders which published
the tlree genera named above were divided ififoy! Full
references were given both to his own work Btatkwall's; but the
new genera were bare names unlesseher had access to Simon's
Arachnides de Fancefrom which they were taken. MF. P. Smith
essyed the task gbroviding the required English diagnoses in the
columns ofScience Gossip: Being an adept with the pencil he added
figures of males, small but good, quite sufficient for purpasfes
identification. But alg, this series also was lefconplete.

Dr. Randell ackson has published invaluable revisiarfis
groups and genera in various periodicals, but no gegerde has
appeared save Mr. W. Falconer's Key to Banilies and Genera,
which was published serially in tidaturalist

Spiders a an order ar@lealt with adequately by Mr. C.
Warburton in the Cambridge Natural Histobyt the beséxposition
of the relation of the Spiders to the other Arachnid
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Orders stobe f ound in the introduct.i

volume on the Arachda in theFauna ofindia.

Two more facts will make it abundantly ear how greas
need there is for an tp-date and compreheing manualbf British
SpidersThe first is that all the existing booksere written at a time
when the knowldge of Linyphid females was exceedingly
imperfect. Thanks mainly to thediligent labours of my friends
Jackson and Falconehatis nowa thing of the pst. In the second
place, some sixtgpecies or more have been added to the British list
sincethe Spiders of Dorsewas published

| have beetted to say all this because there liefdieme a
little volume entitled"British Spiderstheir Hauntsand Habits," by
T. H. Sawry of Malvern College. *Theauthorship suggests that the
modes and methods of tlmeodern classoom are likely to colour
the content more dess. Peraps that is one reason why tHeapter
on Siders in captiity has been inserted.he Author's experience
with captivespidersdates from his undergraduate defich carries
one's mind back sewty years to the time wheRickardCanbridge
kept in his rooms at Durham some locglecimens of the water
spider,Argyroneta aquaticaThis "keeping" of spidcrsne cannot
say "rearing" or" breeding," for the most experienced hands have
not donemuch in thatway!-perhaps comes as near as one can get to
the"lab." work so characteristiaf moden methods.

Seeing, however, that microscopy is sssential to the
accurate study of spiders, one might have ebgoesomereference
to pradical work in that way. A sies of mountsshowing he
external spning organs of various spidehould certainly be
availabe. The most accurate defation of even the most perfect
figure is useless in companis. The veriest novicecan make his
own mounts btard and falcespf calamistrated threads, and a great
many other things, angbersonally | should insist on evesyudent
drawing what heseesnot with @mera lucida, which demands
something

* Oxford University Press , 1926. 6a

on



14

like genius as well as exper@m but by diret vision, usinga
micrometer ruled in squares and paper similarly ruled.

But this book is very far from being a conventional class
book. It makes a very strong bid for the interest ofgéeeral lover
of nature, ando any such person | can recowndit. There is only
one technical chapter, which tledinary reader may skip and use
for reference only. If thetudent wishes to be able to fix the identity
of his field captures he will need to provide himself with other
literature; the book deals formall with genera only, not species,
thoughone or two of the commoner species of each family are
roughly described in the text. | am afraid, however, thatfigures
will not help very much.

Mr. Savory in an appendix gives a bibliography which is
open to he charge of including too much or too littteo much for
the general reader, too little for the studeZertain great names of
the past do not appear, suchkadczynski and L. Koch: one gets
instead the pretty talesf McCook and the Peckhams. Of prese
day workers Americans appear, but not Europeans other than
English.

The contents of the book are divided into two parts, the
first dealing with the subjeagenerally (with a liberal tirtare of
ancient lore and legend), the second composetvelize hapters
each giving a more particular account ofiagle family, including
always an analytical key to thHgritish genera. It is more especially
in these keys that orsmall but irritating blemish obtrudes itseife
Latin nameseem to have escaped thgilance of the proefender.

On one page (p. 153) there are no less than fourspedingsof
specific names. Such errors, however unimportanthé@mseles,
have a bad effect when thkgep recurring.

In a treatise like the present there are naturallgood
many hings referred to which provokeiscussion. In thefirst
chapter, for example, the perennially interesting sulgegbssamer
crops up. It is here identified with the threadsed by spiders in
their aeronautic expeditions. Sometimes
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the name is applied to theilken threads which strike ondace
when passing between tre@ bushes in the dusk of humid
evening. Yet the legendary gossamer is neitheh@dge things; it is

not a thread but a tissue, for all twerld like torn sheets ofattan
wool, very loosely compactedogether. Mreover it isnot a
regularly recurring phemoenon which you can count on seeing at
its due season. i$ by pure bance that you see it at all,ia happy
coincidence of meteorological conditions were nseeg for its
production.The most that can be said is that you may hope to see it
on a mild and tranquil day in autumifihe best exhibitior have
myself wihessed was on a fine October @wg when passing
through an open pasture in Leistshire.The ar was humid with a
light westerly breeze. On such a day Wisole spider world takes a
wandering holiday.The sun litup a myriadsilken threads which
crosed and recrossed eaclother on the dewy sward. Here and
there a tiny black.inyphiid might be seeteisurely traversing one

of the cables already laid and all the while adding another strand to
it, or possibly exploring some witheresthlk in an aimlesind of

way and incidentally feésoning it with threads.

But it was the gossner which held one'attentiondrifting
wisps of buoyant silk, white as snow, ever dipptogearth for a
moment and then rising to continue theaurse on the lying of the
gentle breezeThey were justvagrant shreds of silk; not a spider
wasto be found on anyne of themNeither were the constituent
threads of thsame make as those which spiders usehkeir aerial
flights, but opaquely white likehe material of eggocoons. Edt
tangled wisp was doubtless the handiwork of one spaggrarently
of a large species, prably arboreal; but whickpedes? A strip of
gorse lay to the westward, and | halways fancied that it was the
most likely place of origin.Epiera diadera was there in large
numbers; so also wergygia atica and Meta segmetata. And that
is practi@lly all I know.
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Another spider. mystery is touched onseavherethe
structures called by Simon the lyriform organs. Hejeotured that
they might be the missing auditory apparaMs; Savory inclineso
the theory that they are connecigith the sensef smell. They are
minute cavities, singleor in pairs, near the extremities of the
segments of the leg&ach cavity is more or less crescenaped,
the inner wallof the crescent being, lightly convex and scored with
veryfine grooveswhich | suppose gigested to inon the string®f
a lyre; at any rate there is nothingeel® suggest such tarm as
lyriform. Our author uses théerm "ridge," which is still less
applicable. As to their function | W not add another guest the
two already given; theris no evidencene way oranother except
the structure, and | have ngbne beyond an exteahexamination.
Certain Phalangls haveaccessorgpiracles in a somewhat similar
position onthe legs.

Economy of space and the consequemtnemy of detail
and even of words often betrays a writer into statemehish may
be mideading and sometimes untrue. kustance on p. 45 we read:
"The tarsus bears two, or, some families three pectinated claws
the third claw wherpresent being a smaller median 6riehe last
clause is truebut misleading, for it leaves the imgssion that the
third claw is between the other two, whereas gt inserted
considerably below them (see fig. 19, p. 11Also, though most
spiders have the tarsal claws pectinated, thetimeton maybe
obsolete or altogether absent. In the &nige sectionof the
Linyphiidae, for example, pectination is exceptionand when
present is sometimes confined to the claws offitls¢ and second
pairs of legs (see the diagimsf Wideriinae o p. 113).

To a practical fieldvorker among British spiders, the
description of the legs on p. 45 carries dseress to a fault.
Erectile hairs are mentioned hut nothing igid of spineswhose
voluntarymobility is much more firmly established
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-though the latteras well as otheresiate but rigid pinesare of great
value in taxonomy. Again, such a special orgarnthe calamisam
need a fuller and more accurate description, even though, as Mr,
Sawory has rightly recognised, ihas not the importancen
classfication which Simon gave tdt (in conjunction with the
cribellum). But aur authorseems to be quite wrgrin comparing the
cribellum with theanterior pinners ofLiphistius The eight pinners

of Liphistiusare obviously a deduplication of figuand theaffinities

of the cribellate spiders show that they are as refnote Liphistius

as it is possible for them to be.

But | digress, and wish to point out another omioissn
the description of the legs. It is remarked that therecar@in ha's
(the writer calls them"delicate spines" in hisversion of my
classificaton of the Linyphii¢) which havebeenthought to be
tactile. | am aasming that the referends to that type othair or
bristle  which Kulczynski calls an "acoustic seta" and Dhh
"hdrhaar," hese hairs ardelicate and filiform, but alwgs erect, and
each ¢ seated ina cupshaped cavityinevitably reminding one of
the sensorysetae (which hoewer are borne on the cephalothorax)
socharacteristic of the Oribatidae and otheah

Another organ which calls for more particular description
than is here given to it, is the epigyne of the female. It doesven
appear in the index, and yet as the author treiyarkst is often the
sole character by which a femajgder can balefinitely identified.

The illustratiors -34 in numbethawe the great meribf
being original drawings and therefore really ithagiors of the text;
but better drawings should be substitutedNos. 11, 20, 21, 28, 31,
and the second figure of 18 (whigives Walckenaeria acuminata
an extra pair of eyes) if evan @portunity occurs. Occasionally the
legend attached t@ drawing refers only to a special structure which
appearsn it. Figure B, for example, shows the whole mamillarium
but the title is'The Cribellum."
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The second part of the book introduces the reader to the
various families and such representatives of each as ardikebst
to be met with. But it must be remembered that tieeedifference
between north and south. On p. 74 we assured thatquite the
commonest and most cgrsuous of all outdoor Aglenidae is
Agelena Labyinthica "-a spiderwhich has never been found in this
part of the country!lAnotber AgelenidArgyroneta aquaticathe
water spider which has a chapter all itself is nearly in the same
case, for it has never been detected in Northumberlamtie
representatie of the family whichdoesabound with us-Textrix
dentialata-is passed by without a word.

In the chapter on Lycosidae something seems to have gone
wrong with the table of genera. Simon's differentiatiorPafdosa
and Lucosais adopted, but 14 species have b&ansferred from
the former to the latter, the totals givieeing 4 and 21 instead of 18
and 7.The four species quotethderLycosaare allPardosaé.

One cannot examine all these chapters critically. Suiifice
to saythat with a longer and wider experience, the authould
write differently on a good many matters. He wonlat peak quite
so confiderly of the male Lycosid drummingn the l@aves with his
palpi; nor would he perhaps be sonvinced of the adaptation to
environment olycosapurbeckensisf he had seen that species and
L. monticolaliving happily together otide-swept sward, as they do
atFenham Flats.
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IVY -LEAVED BELLFLOWER IN CO. DURHAM.

An outstanding event of the N.N.U. meeting at Frosterley
on the 17th July was the finding of the ilgaved bellflower,
Wahlenbergia hederace&ch. This was quite an unexpected find as
the ivy-leaved bellflower in this country is almosttiealy restricted
to our southern and western counties, and although it grows in
profusion on the banks of many of the Welsh streams, it appears to
be entirely missing from the Lake district. It is not mentioned in
Baker and Tate's Flora of Northumberlandd Durham, or in
Baker's North Yorkshire Flora, and as far as | know this is the first
record for an eastern vigmunty. It is a lovely little plant with
delicate threadike stems, and clear pale blue-tight bells that
look very fascinating among thievarf grass and sphagnum in which
it grows. When Mr. T. A. Lofthouse and | saw it on the banks of one
of the small streams that flow into the Bollihope Burn it was not in
flower, but on revisiting the place in the company of Mr. George
Temperley on Augughe 2nd, itwas then in full bloom. For the half
mile or so that we followed the stream it was abundant on both
banks, and we were sorry that a threatened thunderstorm
necessitated our returning without seeing if t&ahlenbergia
continued to the streanssurce on the moors. The finding of a plant
like this shows that, although our counties have been well explored
in the past, there is no saying what interesting things there still may
be unrecorded.

R. B. COOKE.

| regret that a paper by Miss H. H. Haarisand a large
number of the season's records are unavoidably heleEdvyer
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MINERALS OF THE NORTH COUNTRY.
J. .A. SMYTHE.
OXIDES OF IRON AND MANGANESE.

Small chalybeate springs are of common occurrefbey
are met most frequently by the side of stregmgare by no means
confined to this positionThe water ischarged with biarbonate of
iron which, on expagre to air,is oxidised, as already ingit=d,
yielding a yellowiskbrown, somewhat slimy deposit of ferric oxide.
The mineraldhaematite, F©s, and limonite, a hydrated form of the
same,are generated by this proce3fiey are common enough
the leadmining districts, usally associated witichalybite, FeC@
Near Budle, on the coast, small pockets haematite ocar in
barytes veins in the linstoneunderlying the famous Posidonomya
bed.The whin sill inthis district, as on the Farne islands, is strongly
stainedwith haematite.This is weathered out continuously attn
fine particles, by the action of the waves, are siftedcamtentrated
in favourable situation and there impartexy fine purplecolour to
the sand. In this didct, too, near the Stag Rock, is a fairly strong
chalybeate springSome good veins of limonite occur again in the
whin sill onthe south bank of th€ees, a little blow Winch Bridge.

Soft deposits, rich in iron, known as umbers and ocaires
to be found in many places and sometime in sugmtity as to be
of commercial value, either for thmeparation of pigment or for use
as an ore of iron. Onef thesein the Loo Gill, near the Hartside
pass used tobe washed to free the pigment from grit; another was
openedfor the same prpose on the hilside above Bggyford, a
few years ago. Both of these are derived from the weathefing
limestones and the latter deposihowed a thickness about 4 feet
of the brown ferruginous matter, resting lange, partlyweathered
spheroids of the blue limestone.
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A little above and below Small Cleugh on tf&inhope
Burn, a little north of Slaggyford, are two beds of oclesssh about
2 feet thick, which appear to be sandstoméghly impregnated with
oxide of iron.The analyses ahese, given below, shows little or no
lime and that the chie€onstituents are oxide of iron and sand
(insoluble in acid)On ignition,the colow changes from yellowis
brown to arich dark reddistbrown. For analyis, the samples were
dried at 110° C.

Ochre below Small  Ochre above Small

Cleugh. Cleugh.
Loss on ignition 7.96 9.76
Insoluble in acid 52.60 33.80
Ferric oxide 24.32 50.24
Alumina 11.28 4.41
Lime 0.50 None.
Magnesia 241 Trace.
Alkalies and loss 0.93 1.79

100.00 100.00

Ferruginous earths, varying oolour from yellow tored,
have constantly been used Hyepherds for markingheir sheep.
They are known as "ruddle" and ‘&€& and these words sometimes
sunive in placenames, when theise of the earth has long been
discontinued and when, witthe pasage of time, all sign of the
material havalisappeared. John Wallis in Wi&atural History (Vol.

I., p. 43) gives a full accaut of theg and mentions other names,
probably now obsolete, under which they were known; sargh
"mother of themine" (clearly related to theirbn hat" referred to
later) and'smit."

| am indebted to Dr. F. C. Garrett for an interesting
referenceo the use of an ochre termefkll clay" in thelocal glove
industry. It appears that this industry waseay important one in
Hexham, a century or more ago, ahat 5 tons of "Dutch Oker"
was imported yearly itonnexion therewith. During the war with
Holland, recours&vas had with gccess to this fell clay, which was
found at High Shields, near Hexhamlt is described as " an
argillaceots pale yellow earth, mixed with white asgangledwith
flat talcy particles” (see .A. B. Wrighy History ofHexham 183;
also Wallis,op. cit.).
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Slight local comentration of iron in sandstones very
common and causes the sandstoowing to difference of handss
and esistance to wathering, to assume a hummodikym, when
freely exposed to the wearing action the waves.In the cliff-
sections, th oval shape and colebandingsof these concretionary
structures are very striking. Maoy the thick fell sandstonesisw a
different type of iron concentration, for on weathering the
ferruginous part standut, somdtnes several inches from the main
mass, as band¥ darker rock, more or less horizontal and an inch or
two thick. The® are prominent in the grits about Rothband on
the Bewcastlefells. Specimens from the lattéocality. how, on
analysis, concentratin of iron in the darkhard outstanding band,
though the degree of this is perhapst so great as might be
expected, when the difference jphysical characters between the
main mass of soft whitesandstone and the darker bands is
considered.

Soft White Hard Bands in
Sandstone. same.

Ferrous oxide 1.62 2.09

Ferric oxide 11.02 15.75

In this connexion it ray be pointed out that the colowf a
sandstone gives no clue to the amount of iron it contd@msyhen
the iron is in the ferrous condition it Elmostwithout colouring
effect, whereas when in the ferric conditidnimparts a strong
brown or red colour to the rock. Whisandstones thus frequently
contain more iron than red onde effect of oxidation of the iron
on the development afolour isbeautifully illustrated in numerous
places alonghe coastwhere large labs of white saridse are laid
bare. Oxidation along the joing planes, which are opeo the
percolation of water, bearing oxygen in solutismmanifest from
the reddening ofese, and a band ohiform depth and diminishing
intensity of colour spreadiswards from the joints and marks the
gradual permeatiorof the done by the oxiding waters. The
abundance of iron minerals in various mineral vearsd the
oxidation of thesat the gossans or outcrops &aets wellknown to
prospectors, and the presence of a rich
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"iron hat" is eld to betoken mineral wealth beloWhis is well
expressd in the old German couplet:

Es thut kein Gang so gut
Es hat nicht einenigrncn Hut.

It is only fair to say that otheckook of mining prospector
are not so confident of the we of this indication and their
scepticism is summed up in such phrases as: "Wherelieis it is"
and "It is only by cutting the ground th#te metal $ found."
However it isa fact that many veindo show the iron hat and a
notable example of tkiin our area has already been mentioned, in
another connexion, irthe article on the sulphide mineral$hé
Vasculum 1924,Vol. XI. No. 1). The Great 8lphur vein where it
crossesthe Aglionby Beck, on fssfell, has its abundant pyritic
contents so oxided, that the outcromaterial & rich enoughin iron
oxide to tave been wrought a an iron ore.

Pockets of powdery oxide often occur in the whilh and
basaltc dykes of the district. One of these in the ladgke which
crosses the Hampeth burn, on the east siddrofick Moor, | have
found to be particularly rich in irofferric oxide), & the following
analysis of the material driet 110° Cindicates:

Loss on ignition 12.63
Insoluble in acid 17.45
Ferric oxide 66.40
Alumina 3.70
100.18

This deposit was free from lime and magnesia.

Mine waters ar@ery often highly chalybeat&lany ofthe
"red runners" to be seen in the mining district, whexced, are
found to have their source in an old drift, amdst of the working
coal pits pump out chalybeate watamich greatly disfigures the
burns into which the water idischarged.The Twizell Burn at
Chestetle-Street is anotable case of thisThe ydlowish deposit
from such waterss rich in iron. | have examined one sample and
found, onthe dried material, no less than 88per cent. of ferric
oxide,
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along with a little iron in the ferrous condition (FeO 6 per @nt.).
These depads containedsome ealy gelatinisedsilicate and would
probably repay closer examination.

Though the depdtion of oxide of iron from chalybeate
waters legins immediately they come in contact with aome time
elapsesbefore oxidation s complete. It is difficultto get a
satisfactory estimate offiis time, under naturatonditions, owing to
many disurbing factors. One cas& my experience, seems fairly
suitable for the purpas The river Byth, not far from its source,
where it is a smalktream, receives a sply of chalybeate water
from BoghallColliery. The iron thus introduced is only completely
precipitated near Farnham, about 4 miles lower down,iarnbis
interval there is no other feeder of pit water amot a very large
increment in the volume of freshater.The time taken for the water
to travel ths distance is othe order of two how and the flowis
pretty uniformthroughout. Obseations of the like phenomenon in
higher country where the flow is broken by numerous small falls
and there is thus gater opportunity for aeration of theater, all
point to much more rapid deposition of the ironaccordancevith
expectation.

The rate of formation of the bicarbonate solution, whether
from iron mnerals or metallic iron, is alseapid, thoughit is
difficult to get a measure of thiThe combined effecdf the ease
both of formation of the solution and its oxidatisnregonsible for
the production of many conglomeratefien demonstrably of recent
origin. The cementing opebble round iron draipipes on thesea
shore is a ca&sin point, as is the modern conglomerate near St.
Mary's Islanddesribed in a former paper. On a much larger scale,
a little north of Blyth, the shore pebble are bound intooapact
conglomerate by the ater draining fromthe shale heaps of
Cambois colliery.

Manganese Didde.-The frequent association of irand
manganese in naturethe result of the similarity of
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their chemical properties, one of the most important behey
formation of soluble bicarbonate and tieady oxidatiorof these to
the higher oxidesThus, ve find that the ochresnd umbers contain
varying amount of manganese dioxidegcrease in this constituent
brings with it a deepening ioolour until the dark brown or black
varieties are to beegaretd rather as manganesan iron earthsTo
thesedark varieties the names kellow or callow, llazawk and
wad are applied.

Wallis mentions one occurrence of a callow or "blatky
ochre" at Simonburn Wmich may or may not have bednghly
manganiferous Some deposits of this charactevhich | have
examined, have owed their colour to orgamiatter.Small pockets
of wad are, however, quite commbnthe magnesian limestones of
Durham, and also anywherig, this formation. one can observe the
beautiful dendritic or treelike markings of the mineral ev the
fracturedsurfaces of the rock. In Dr..d. Trechmans chemical
studies of tis limestone Quart. Journ Geol. Soc.1914, LXX.,
232) manganesdioxide appears in many of ttanalyses, up to a
maximumof 6.5 per cent.; in suchjuantities its colouring effect is
marked.

At Down Hill, near Boldon, the yellow sands, unigerg
the magnesian limestone, are paces quite blackand chemical
examination showthis to be due to a coatir manganese diode
around the and grainsThere carbe little doubt that the mineral, in
this cag, has beetransferred from the limesterabove.

The mo$ remarkable occurrence of mangames in a
spring in the Pit Wood,leout halfa-mile southeast ofRiding Mill.
Despite the rarity of such springs, it seetmse known to veryew.
The water issues from aidch pipe under a flagene at the mouth
of an old drift, whichis sad to have been made in searchifoy
lead. There isa heap of broken sandstone and shale ttea spot
andevidenceof digging along a line runningast and west.
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There are alsseveralold outcrop workings for coah the
neighbourhood.The water draining from the drift is cleand
tasteles. It deposits a little whitish mud containibgrium sulphate
and then, wthin a yard or two, black dicks of manganese dioxide
appearThe latter rapidly accumulates, gt within a few yards all
the twigs, bents, pinecones, etc.. in the runner and at its sides are
thickly coatedwith a black depositAbout 20 yards below the drift,
precipitation § at a maximum and the bottom of the runiel
clogged with a black jelly, a foot or more thick. Atlistance of 100
yards from the drift, deposition is completbg botom firm and
sandy and the only mangese presenis thatwashed down from
above.

The water and the mud derived from it were studied in
great detail, nearly half a century ago, by H. Salfattinson
(Newcastle ChemSoc, 1879, Vol. 4, 219), antlis analyses are
given below.The only infomation ofimportance wich if lacking is
the amount of carbon dioxide the water as it isges from the drift.

WATER (solid matter dried at 140) MUD (dried at 100" C,)
Grains per gallon. Per cent. 10.
CaCQ 2.660 MnO, 62.09
MgCO; 2.043 MnO 6.91
MeCGO; 0.301 FeOs 0.60
CaSiQ 2.580 Al,O4 7.20
CaSQ 0.200 CaO J.45
MgSO 0.663 BaO 1.80
Mg(NO3), 0.340 MgO 0-75
NaCl 2.000 Sio, 2-50
Organic matter Trace. CGo, 1.21
SO, 0.34
10.787 Moisture 13.05
100.90

The amount of manganese, reskd as the normatarbonge,
MnCG;, in the water is @ grains per gallonyhich is about $arts
per million by weight.This may appear small to produce such
striking effects; it is also smalélatively to the other bases, lime and
magnesia which areeld in solution, too, as bicarbonates, and yet in
the depositedmud the manganese far exceedd the other
constituents.
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We can &tain a clearer idea of this et of thesubject by
calculating from the analyses the proportions of ttiree bases in
guegion, both in the water and the muiche results are:

MnO MgO CaO
Water 1.0 6.6 15.2
Mud 77.7 1.0 5.9

These ratios exhibiin a striking manner the relagvrapidity of
oxidation of the manganese bicarbonate, wéulting deposition of
manganes dioxide, compareith that of preipitation of calcium
and magnesium carbonafeom their solution in carbonic acid.
Thus, whil$ the watercontains & times more MgO than MnO, the
mud contains/7.7 times more MnO than Mg@nd the ratio of
MnO; CaOin the water, viz., 1:15.2 is almost reversed (18.2n
themud.

Many otherpoints of chemical interest ad from thestudy
of the analytical figures which it would not be profitable to discuss
on this occasn. It may, however, be notdlda the mangaese mud
is surprisngly free from iron andthat the presence of barium
sulphate in the mud ratheonfirmsthe suppositiorthat the water
comes from a mieral vein. The much more rapid oxidation of
manganese irsolution than of iron (someethils of whichwere
given inthe former article) is vgrapparent, for minutes are required
in the onecase to effect changes for whibous are requiredn the
other. This is all the more remarkable since timrmal (insoluble)
carbonate of mangase, MnCQ is much more stable towals the
oxidising action of airthan thecorreponding carbonate of iron,
FeCO; (R. BraunsChemische. Mineralag, 1896, p. 354).

It may be mentioned, finally, that a few years ago |
confirmed the high manganesentent of the mud and theesence
of barium sulphate in it, so that it is unlikely ththie water has
changed matally in composition during th&ast half century.
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NEWS OF THE SOCIETIES.

DARLINGTON AND TEESDALE NATURALISTS' FIELD
CLUB.

Seven excursianwere arranged in addith to thog with
the Union but only four of these took place, mostly owiaghe
unfortunde industrial conditions preMaig this summer.

On May?29th, we had an interesting exdorsto Eggleston
and Romaldkirk under the leadership of Mi. D. Pritchet,
F.R.IB.A. This was mainly of an archaeologiceharacter, the
leader fully explaining the old Churamd bridge at Eggleston and
Romatkirk Church, pointingout with great care all the interesting
features,The woodsat Eggleston were visitedubdid not appear to
be particlarly interesting from a botanical point of view,
Cardamine amara and Aconitnum Npellus the latter possibly
planted,were the most interesting record®ystopteris fragiliswas
seen growing on Romaldkirk Churchihe attendance \sawenty
eight.

June 19th Wensley and West Witton were visited, aind
the former place the fine old Churcupplied many objectof
interest, including the handsome Bolton pew which atagne time
in Easby Abbey. Pen Hill was climbed amduch of interefs to
geologigs was seen among the Limestaarad Pen Hill flags, but no
new record was made. Botani$taind among other thingseveral
interesting plants okvendey Churchyard wall, includingseranium
lucidum and Valerianella dentataOn Pen HillHutchinda petraea
Enpetrum nigrum Eriophorum vaginaturmand many of theusual
moorland plants were recordethe attendance wakl. Leader, the
President (Jas. Broadhead).

August 21st Great Apn was visited for the purpose of
inspecting the"fossil plant bed"on RoseberryTopping and
interesting geological features near it; also for botamicak in the
adjoining woods.The plans forthe afternoonwere, however,
entirely uset by defective railway connections
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at Middlesbrough, the party having to walk seemiles out of
their way to reach Ayton, with the result that practically no work
was done. Twentjour were present. Leader, E. O. D. Sibson.

The Botanical section has had several evening walks at
which some good work has been done, especially at kédtles
near Crofton-Tees and Baydales (two miles west of Darlington).
The plants of these two places are dealt with on another page. The
archaeological section has had two evening outings, one to
Walworth Castle, the other to Thornton Hall. Both plaaesfull of
interesting features, which were pointed out by Sir Alfred Palmer in
the former case and by Mr. H. D. Pritchett in the latter.

September 11th. This was the annual Fungus Foray, held at
Gainford great wood under the leadership of Mr. F. A. dhas
F.R.M.S. (of Leeds). Sixteen members were present and a most
profitable afternoon was spent, siXtye species being identified. In
the evening a meeting was held in the club room at which the
afternoon's takings were exhibited with their names atthch

Mr. Mason gave a most instructive lecture on fungi
illustrated by a fine series of photographic lantern slides. He dealt
more particularly with the species attacking living timber and with
the various contrivances for distributing the spores.

The fllowing fungi were found, and were identified by
Mr. Mason:

Lycoperdon gemmatum. Lactarius torminosus.

Phallus impudicus. Lactarius turpis.

Calocera viscosa. Lactarius piperatus.

Clavaria cinerea and other spp. Lactarius rufus.

Thelephora lacinia (terrestris). Russula furcata.

Corticium terresire. Russula ochroleuca vat
granulata.

Stereum rugosum. Russula subfoetens.

Hydnum curiecal.piurn. Russula fragilis var. fallax.

Russula  fragilis  var.
niveus.
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Fomes annosus.
Polyporus betulinus.
Fistulina hepatica.
Boletus elegans.

Boletus subtomentosus.
Boletus badius,
Gomphidius glutinosus.
Hypholoma fasciculare.
Hypholoma pyrotrichum
Stropharia aeruginosa.
Stropharia semiglobata.
Psalliota augusta.
Psalliota xanthoderma.
Paxillus nvolutus.
Paxillus lepiota.
Cortinarius cinmamoneus.
Inocybe Godyi.

Pluteus cervinus.
Hygrophorus psittacinus.
Hygrophorus obrussius.
Clitocybe infundibuliformis
Clitocybe odora.
Laccaria laccata.

Mycena rugosa.
Mycena pura.

Mycena sanguinolenta
Mycena galopus.
Mycena sp.

Collybia maculata.
Collybia butyracea.
Cdllybia platyphylla.
Marasmius ramealis.
Marasmius epiphyllus.
Marasmius dryophila.
Marasmius confluens.
Tricholoma rutilans.
Lepiota rachodes.
Amanita rubescens,
Peziza ampliata.
Xylaria hypoxylon.
Rhytisma acerinum:
Otidia aurantiaca.
Oidium alphitoides.
Bulgaria inquinans.
Sepidonium sp. on Boletus
Mycetozoa:

Leocarpus fragiligFlowers
of tan).

NORTHERN NATURALISTS' UNION.

A general meeting will be held on Saday, OctobeB0th,
in the Agricultural Department, Armstrong Collegby kind
invitation of Prdessor D. A. Gilchris A numberof special exhibits
will be arranged by the staff of treepartment, and Dr. H. M. A.
Blair- will read a paper olBird Migration in Arctic Europe.”
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THE WALLI S CLUB.
FIELD MEETINGS.

On July 10th a meetingvas held at Hown's Gill, some
members of the Consett N.H.S. joiniag quides; theweather was
excellent and the afternoon full of intere3the most interesting
plant noted wre Menyanhes trifoliata, Anagdlis tenella,
Pinguicula vulgaris, Pediculas sylvatica,Scutellaria galericulata,
Comarum palustre, Mimutu luteus,Valeriana officinalis, Orchis
maculata, Veronica Beccahga, Angelica sylvestris, Melampyrum
pratense; Hypricum pulchrum, H. humifusum, Scabiosa succisi,
Myosotis versicolor, Alchemilla arvensiadBotrychium Lunaria

Birds werenumerous, the first note beimd a maleKestrel
hotly pursued by a pair of Swallewlhere waglenty of song from
the Blackbird Wren, Willow-Wren, Lesser Redpole and Chaffinch,
while thescolding of theCommon Whitethroashowed that it was
still busy with its young. Of butterflies the Common Blue was
extraordinarilyplentful, and the Small Pealdoarded Fritillarywas
also taken. The only beetle of interest wasStrargalia
guadrifasciata At the end of the walk Mr. J. D. Brown hospitably
ertertained the party.

On September 1 a party of seventeen members
journeyed to Blarttland where an enjoyable outimgisspent in the
woodsand moors around Hunstanworth andtha Crews Estate.
The Agent for the Estate, Mr. Marshakindly acompanied the
party and added omsiderably tothe success of theisit. The
Botanists of the party disguished themselves by the manner in
which theyfound white heather but were not quite alone in their
success foa noted geologist with ehparty was the first to discover
a plant near Edmundbyer§he moors in the nefdourhoodwere
beautiful and fine weather added to the sucoé#ise meeting
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On September 25th a small party were well rewarded for
visiting Hebburn ponds where they met a langarty of Sunderland
Naturalists. Mr. G. W Temperley reportshaving identified the
following spedes of birds on the pondsfTwo immature Great
Creged Greles, many Little Grebesne of which were quite young;
Mallard, Wigeon, Teal, Golden Eye (two immature) ufted Duck,
which had bredhere; Scaup Shoveler, many Coot and Waterhens,
ThreeMute Swan, many Comon Snipe. Many Gulls of folloing
speciesGreat Back Back, Lesser Black Back, HerrinGommon,
ard BlackHeaded. Reed Bunting, Mhchat and Wheatear;
altogether a fine asrtment.

INDOOR MEETINGS.

On July 18 Mr. W. Rawexhibited a number of eggsd
started a discussion on variation, in which hendat¢tention to the
need of experiment even with the Ho&garow. Mr. J. R. Johnson
showed larvaeof T. rubi from eggs laid by insects captured at a
recent field meeting.

ProfessorA. D. Peacock showed the very rare malehaf
Black Gooseberry Fly of kiown breeding, and gaveshort account
of the very important experiments he hmade during the last few
yeas.

Mr. R. E. Richardsonshaved specimens ofPrimula
anisodora a doubleGeraniumpratense and of an unnamespecies
of Gilia; he also spoke dfis recent studiin thebehaviour of bee

On September 13th a very successful arell wttended
meeting was held when iss Temperley showed pressedamples,
collected in Northmberland, of the extreme fornof Rosa
pimpinellifolia var. roseacalled R. Ciphiana Thesevery beautiful
specimens were discovered near the mofithe Coquet.

Mr. Watson brought white flowering forms @&frica cinereg deep
rose spikes o€allunavulgarisand specimensf the LadiesTresses
Orchid, Spiranthes autumnalidlustrating the lifehistory of the
plant.
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Mr. GeorgeTemperley displayed the bitte he hadfound
dead in Uper Teesdale, as well as fruiting exples, from Holy
Island, ofthe alien planSolanum triflorum

Mr. R. E. Richadson decribed, with the aidf exanples
from his own ajary, that bee disease known as Chalkigk. Dr.
Harrison poined out that this fungus disea®adoccurred locally
this season on the wild ader beeBombusagrorum.

Mr. Grining's larvae of the DlrTussock captured when
the dub visited Blanchland were on view.

Dr. Harrison exhbited and discussed a rose new
Durham, Rosa agaria. He alsoo brought egg nses of the
Processionary Caterpilld@aethocampa pityocapa, the ootheca of
the Praying MantisMantis religosa, aud spcimens of the strange
neuropteronAscalaphas longicois taken recently when three
Wallis Club members visitethe Pyrerees.The pedaliarities of the
life-histories of tkeseinsects were @scribed and irthe case of
Mantis religiosa the futility of recentexperiments on Natural
Selection, carried out on the browand the green varieties of the
insect,pointed out.

BOTANICAL NOTES FROM DARLINGTON.
J. B. NICHQLSON. B.A., AND J. ENOWERS.

Hell Kettles and Baydales were favourite huntinggnds
of the oldbotanists, andsanotes on their flora appeared fao back
as 1805 we have been makimagcareful study of their present
condition. A. full report will be publised later,but it seems
worthwhile to record now a few of the notes have made.

Hell Kettles are a chain of natural ponds situated rtear
Northallerton road, about 21/4 miles south of Datiimg They are
said to have &en formed during a terrible hpaval of the ground at
Christmas tine in 1179, and maniegends arettached to them;
most prdoably hey are due tahe collapse of a cavity in the
Magnesian imestone, and the
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filling of the hollows by water from below. Only two contaamy
guantity of water, and these are fed by submergmihgs. The
depth ofthe northern pond varies from 5118 16 feet, and the
southern one is about 21 feet deep; althoilngly are connected by
swampy ground the waters of the twmnds differ greatly in
composition.

Northern Pond. Southern Pond

Total dissolved matter (dried at 100 C 64.5 248.5
Saline natter... 59.5 213.0
Sodium chloride 9.89 4.62
Magnesium carbonate 10.46 22.70
Calcium sulphate 20.08 169.80
Calcium carbonate 17.12 -

(The figures are parts in 100,000 parts of water).

The plant communities round the two ponds are very
different, as would be expected. Perhaps our greateptise wa
the discovery of, in addition tdScirpus lacustris Linn., S.
tabernaemontanGmel., in ©nsiderable quantityThe occurrence of
this brackishwater clubrush was quitenexpected as the water,
though rich in mineral mattecontains comparatively little sodium
chloride. Particularlypleasing was the rdiscovery ofUtricularia
vulgaris (the Bladder Wort)recorded as long ago as 1805 by Winch,
it was noted in tolerable quantity as recently as 1922 is now
very s@arce and was only found by repeated searcheseems
destined to be the next species to disappear.

Baydales is situated on the Barnard @lasroad aboufl1/2
miles from the town, and the area investigated includestezp
wooded bak, sloping towards the rivefees, with anexpanse of
marshy ground at its fooT.he only plant wehave added to the list
this year isJuncus obtusiflorsi This fenland rush still flourishes at
Hell Kettles, as noted bgaker andlate, and we believe it oars in
two otherDarlington marshes. Is it as rare in our counties as Baker
andTatesuggest? Apart from this our Baydales results Hzeen of
a negative characteédamols valeramli gatheredong ago inlad by
Stephen Robson at Baydal@Baker and Tate) was still there in
1918, but diligent search failet reveal it eiter this year or last
year.Campanla
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glomerata the las survivor of the calcareous plants favhich
Baydales was noted in the past, also seems todme although it
was found here 1923, and not far awap 1925. We have watched
the struggle oEpipactislatifolia for some years and saw in 1918
two plants, in 1919 four, 6923 five, in 1926 ten, but thiear only
two specimensvere gena disappointing result.

One other plantdeserves mentieBmyrnium olusatrum
(Alexander$, repoted by one of us from the rivéde nearthe
bridge at Hurworth. This is of interest because Hvorth
Churchyard was the only Durham locality given fbin Winch's
Flora (1805), and Hurworth is prably still its one inland locality
hereabouts.

THE NORTHERN NATURALISTS' UNION IN
WEARDALE.

The Northern Union held its fifth Field Meeting on
Satuday, July 17th, when the Frosterley Quarries &ailihope
Burn were visited.Travelling by motor car andcharabanc over
fifty members assembled, and at Revkev were met by Mr. M.
Lee, the Rev. WF. Cullen and aumber of other local naturais
who had volunteered to aet guides, and whose pezgke added
greatly to the enjoymentf the members and thguccess of the
meeting. Seeing thélbere 8 so rong a nucleus in existence, and so
much still tobe discoered in the dale, is very desirable that the
Weardale Naural History Society should be revived now.

The rocks of Veardale form a greasuccesion of
alternating limestonessandstones and shales and the regular
stratification of the compuent sills is well exhibited imnumerable
natural profiles about StanhopEhe outcropof limegone can be
distinguished, even at a great distarimether smooth outlines and
covering of short, sweet grasshich attracts the sheep in hot
weather; they becomespeciallyconspicuous durim a thaw, after
snowstorms, thecars being then outlined by long, straiggdged
drifhts.



36

Prominent among these Isilis the Great Limestone, the
ecaomic stay of the dale, for, inormal times, somethintike a
million tonsof this rock is wrought and diatched ira year, mostly
to the Mddlesbrough district, where it ismelted with cokeand
ironstone for the prodtion of pigiron. This limegoneis exposed
throughout the whole diipper Weardale, as its eastwardip only
slightly exceedsthe slope of thedalebottom and, except near
Wearhead, itis not dislocated by any large csofaults. Around
Stanhopeand Frogerley, it is very conveniently placed with respect
to the railway line and it has been largely quarried on lsaths of
the dale. Followed eastwards, the level is graduailered until at
Broadwood Bridge it pass beneath theurface. With the prevailg
easterly dip of the beds, themaining member of ¢ Bernician
series are encounterdd)lowed by the Millstone Grit and Ganister
beds and, abodtowlaw, the CoaMeasures.

The Great Limestone is abt 70 feet thick at Stanhopad
is made up of sme 20 'posts" or layers, each with itsewn
characteristis, hidden in the main from the lay persdmt well
known to those who spend theivds in intimate contact with the
rock. Each of these posts has a spewahe by which it is known to
the quarryme. Some of theseames are quaint and the origin of
most can only be vaguelyuessed. Spaceillvnot allow of a full
enumeration, but dew may be quoted byvay of illustration:
Newcastle PostWhaley, Stiff Dick, Dun JimThreeTom, Crabby,
Toby Giles.

Some of the posts are very rich in fossils. Corals and
Brachiopods, and as the stone takes a good polish it is nsechfor
ornamental purposes arglwidely known as Stanhope or Frosterley
marble. Very fine glacially smoothednd striated surfaces may
often be seen at the quarried)emthe clayeyoverburden has been
strippad and the surfaceashed by heavy rain.

Another point of interst in connection with this limésne
is that it selom makes an impressive featurbem cut



37

through by a large streg as, for example, the WearEtoadwood
Bridge; but a burn, or even better a small sikerking along the
jointing and bedding planes, removes thek in cuboidal masses
and often produces most wondenfoiniature canyons. Examples of
this action occurin Teeslale on the HudeshepBeck, in Alston
Moor at Clargl and in Weardale on the Irishope Buamd Reahope
Burn. The lastnameal is on the Stanhope Burn, about a mile from
thetown and is well worth a visit. Many fine gorges and aided
caverns havbeeen destroyed by quarrying operation

In the bed of the Wear between Stanhope and the ¢dwn
Rookhope the Little Whirsill is continuously exposed ariid deep
erosion by the river, along with its rugged columwaathering and
sonbre colouring, prodce one of the finessketches of water
scenery in the whole dal@he sill canbe traced with ease to the
Rookhope Burn on the left bank atite Horsley Burn on the right;
in the latter there is a finétle force which falls over the whin in a
single plnge. The Little Whin Sill is 30 feet tick and, though
intrusive, maitains a constant aon between the upper postdan
the twolower posts of the 3 yard limestone.

Weardale has long been a famous ledding districtand
two of the strongest veins ithe dale, the Slitt Vein anthe Red
Vein, occur in the neighbourhood of Stanhofiéne spar which
accompanies the lead ore is mainly fluorspar thiglis generally, in
good specimens, of a purple or vidiiett. This gar, once worthless,
has become ofalue in recenyears as a flux in steahaking, and
many old mines, in whicthe veins were formerlyslit," or worked
for the ore in themiddle, leaving the sparrv sides, have been re
opened andrebeing worked for fluorspai he crude work from the
mines is dressed and the cuttings of fluorspar marketededteore
being a byproduct. Such a mine is that of Stepe Burn ad the
water of the burn at Stanpe showsevidence of the dressing
process.

Although the earlier part of the day was beautiffihe the
sun had disappeared by the time the quarries were
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left, and a grey sky interfed with the work of the entomadgists. In
spite of ths however Mr. S, Campbell ardr. M. L. Thompson
found a few beetles, among theGalathusflavipes Bradycellus

harpalinus B.

Donacia versicolor Bembidium

atrocoeruleumTrechus obtusuandScirtes hersphaericusthe last
named being an addition tbe Gunty list. Neither the locality nor
the time of yeawere patricularly good for'the ornithologists,ub a
numberof intere¢ing notes were made. A Willow Wren still sitting
on eg@ was found by the side of the railway, and a Sawdrtin's
nest with fresh eggs in a hole by the river sideiéd Wagtail was
feeding young in one of the quarries, lout the whole there was
little to be seen, and only theeakenedsong of the Willow Wren,
and that of the Linnednd the Lessr Redpole remained of the earlier

chorus.

The botanists had a most successful day, Mr. RCdake
finding a curious Cuckoo Flower wittouble fowers comingut of
the base of the pod; but his best discovery waswhé eaved Bell
Flower, concerning which a detailed notgigen on another page.

The following plants were reportedo the Recorder, MrJ. E.

Nowers:

Ranunculus flammula.
Cardamine pratensis.
Hypericum hirsutum.
Geranium sylvaticum.
G. dissectum.

G. pratense.

Ononis spinosa.
Trifolium medium.
Anthyllis vulneraria.

Potentilla procumbens.

Alchemilla arvensis.
Poterium officiale.
Rosa micrantha.
Parnasia palustris.
Sedum album.

Echium vulgare.

Linaria minor.

Veronica scutellata var. villosa.
Pinguicula vulgaris.
Origanum vulgare.
Clinopodium vulgare.
Teucrium scavdonia.
Empetrum nigrum.
Orchis Fuchsii.
Gymnadenia conopsea.
Juncus bufonius.
Luzula multiflora.
Spargandium simplex.
Scirpus setaceus.
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Myrrhis odorata. S. compressus.

Asperula odorata. Carex pulicaris.

Scabiosa succisa. C. echinata.

S. arvensis, C. leporina.

Solidago virgaurea. C. remota.

Antennaria dioica. C. sylvatica.

Carlina vulgaris, C. pallescens,

Lactuca muralis, C. Goodenowii.

Wahlenbergia hederacea. C. flava var. oedocarpa,

Campanula latifolia. Asplenium trichomanes.

Erica tetralix. Polypodium vulgare.

Lysimachia nemorum. Equisetum palustre var
polystatiyum.

Myosotis sylvatica.
M. caespitosa.

On Bollihope Common cars were waiting to take plagty
back to Frosterley and an excellent and welcome Ream every
point of view the meeting was a success, andrinellers returned
home with a strongeskire to revisit sointeresting a district.

NOTES AND RECORDS.
BIRDS.

Stereptopelia turtur turtut. Turtle Dove. 68
On June 27th, | saw twburtle Doves fly into a small plantatiorear Belford Station.
This species was observed some years ago 8p#dlestone, but it is not yet
recorded as a regular summer visitorthat district. Further observations on the
occurrence of thispecies in Nohumberland would be of interest.

Limosa Zapponica Zapponit¢a Bar-tailed Godwit. 68

On June 25th near Ro4inks | saw 12 Godwits in the grgyumage of winterThis
species is usually described as a Winteitor to our coats It is occasionally seen in
spring and earhAutumn, on its way to and from its Northern breeding grounds, and
it then $rows more otess distinct traceof its reddish breedindressThe birds seen
by me in June had no such traces and werefore probably immature ndmeeding
birds in their first summethat is, one year oldf these Godwits normally take two
years tocome to maurity, it would be interesting to know where the majodfysuch
yearold birds spend their summé@rhe nonbreedingTurnstones audystecatchers
which regularly spend the summer on coast put on the normal summer plumage
of the speciesvhy not theBar-tailed Godwits?
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Sterna paradisaedArctic Tern. 68
On June 26th, on the Longstone and the Brownsman | rssteetal Artic Terns
with white foreheads and dark reddish lefsese are most probably yezd birds in
their firstsummer plumagdt would be interesting taliscover whether these birds
areactuallybreeding or only ecompanying the adult flocksuRher observationsn
this, point should benade.

Uria aalge Common Guillemot. 68
On June 26th, off the Inner Farne | observed a ComBwgtlemotwith the whole of
its upper parthead, neck, back and wingé a pale fawn eolour._G. W.
TEMPERLEY.

INSECTA.
LEPIDOPTERA-BUTTERFLIES AND MOTHS.

Tephrosia bistortaté&soeze. Engrailed. 66
As is usually the case, | went to Chopwell in May écige a few females of this
species with which to continue nexpaimental work. Although my friend, Professor
Peacock andhyselfsearched for a considéta time, only two were found. Ashave
noted elsewhere, only on one ocaasihave | even been able seure a second
brood example othe northern race of this spegieneveheless, on this occasion |
bred severaspecimas in July,including oneblack form exactly like those induced
experimentallyin southern strains. Since the captured female wasesatyp theratio
of types to blacks was 4:1 the suggestion is strong tham#lanism in this case
likcwise kehaves as a Mendelian receesive

Hesperia malvaé. Grizzled Skipper. 66, 67, 68
In his recent paper on the Lepidapteof Northumberland anthe Eastern Borders,
Bolam reportsthis butterfly, which is amaddition to our local lists, from both
Northumbrian vicecounties He has himself taken it near Chathitlilst Mr. J. ST.
Walton has it from Stocksfid. There seems therefore no reason forwithholding
the fact that it occurred here at Birtley on May.4tB00, in some plenty on the old
quary hill on the northern borders difie parish. Strangely enough, | neveaw it
again nor did anyonelse, and | refrairte from publshing the record wbh its
occurrece elsewhere with us now warranfghere is not thelightest reason for its
apparent scarcity withus for it acursin Britain from the English Channeb
Sutherlandand its larva feeds oRubusand Potentilla Like Callophrysrubi (the
Green Haiistreak) it has simply been overlook€dd W. H.HARRISON .

TAXIDERMY. s coox
i The Whaggs |
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MINERALS OF THE NORTH COUNTRY.
J. A. SMYTHE.
MINERALS OF ORGANIC ORIGINHYDROCARBONS.

Hydrocarbonsor compounds of hydrogen andrbon, have many
times been observed in association with dmring beds and, to a less
extent, with limestones. They have been frequently met with in pit
workings, as oils or waxes, yellow to brown in colour and with green
fluorescence, viscous and setimes approaching vaseline in consistency
and resembling it so much in properties that they have been used by the
workmen for lubricating purposes. The more oily forms usually thicken a
short time after exposure, owing to the loss of volatile constitusmds
possibly too, as a result of partial oxidation.

It is seldom that these finds have been subjected to rigorous
chemical examination, but it is of interest to note that much of the work
which has been done can be placed to the credit of north ga@mists.

This work falls roughly into two periods, viz., in the thirties of last century
and for a few years about the first decade of this century. The outstanding
name in the first period is J. F. W. Johnston, Professor of Mineralogy and
Chemistry inthe University of Durham, who investigated numerous mineral
oil and waxes, as well as resins and similar natural substances which, in
general, do not prove very attractive to chemists; to the latter period belong
our contemporaries Messrs. Hall, Bedson #&arnett, who worked at
Armstrong College, and Messrs. Cohen and Finn of the University of Leeds.

It may be well to mention that Johnston lived in the days before
the great development of Organic Chemistry took place, which may be
roughly dated from the itdle of last
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century. The vast complexity of hydrocarbomemistry was then barely
suspected and any particular, natural, waxy body was regarded as a mineral
species, more or less pure, from which in favourable circumstances the pure
mineral could be mpared by a simple process of crystallisation, or
distillation, or by the choice of an appropriate solvent. This having been
accomplished, the mineralogist stepped in, with his characteristic unseemly
haste, and proceeded to label the material. Thusjténatlire has become
encumbered with a number of names, most of which it would be well to
suppress vigorously; as examples we may quote: Earth wax, Mineral wax,
Ozokerite, Elaterite, Elastic bitumen, Urpethite, Middletonite and
Hatchetite.

A brief descrmption of the earlier work will now be given. It may
help towards appreciating the point of view of the older chemists to
remember that they were keenly interested in differentiating the oxygen
bearing resins from the hydarbons, or compounds of hydrogand
carbon only (the carbbydrogens of those days).

Middletonite(1).* This is a waxy body, found in rounded masses
and thin layers in the Haigh Moor seam of Middleton Colliery, near Leeds.
Several analyses showed this to contain 5 to 6 per cent. géioxy typical
analysis being: C = 86.5, H=8.0, O=5.5 per cent.

Ozolcerite and Urpethitg2). This was a soft, unctuous wax,
round 60 fathoms below the surface, in driving through a "trouble" at
Urpeth Colliery, Co. Durham. It occurred in cavities alohg fault and in
the neighbouring sandstone and a specimen was procured by Hutton and
sent to Johnston for examination. The latter found it to resemble the
ozokerite from Moldavia, which had been investigated by Magnus,
Schrotter and Malaguti. It melted a#Q®® F. boiled about 250 yielding
colourless oils with rising temperature of boiling. About 80 per cent. was
soluble in cold ether and to this portion Dana gave the name Urpethite; this
portion gave on analysis: C=85.8, H=14.2 per cent.

* These numbereefer to the literature quoted at the end of this article.
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Waxes similar to this have been reported from several local pits.
One from Shotley Bridge was analysed by Dr. Richardson (3) and found to
contain: C = 85.5, H = 14.5 per cent.

Settlingstonefesin(4). A hard, brittle solid, pale yellow to deep
red, occurring in the form of flattened drops was found at the Settlingstones
lead mine. It was associated with calcite and pearl spar in the vein which
fault the whin sill. Johnsons analysis gave: C8HH=10.9, Ash=3.2,
leaving only 0.8 per cent. for oxygen (which, it may be remarked, is always
determined by difference). Johnston was thus uncertain whether this
contained oxygen. The analysis, calculated on thefrashmaterial, is:
0=88.6, H=11.4. Taratio of carbon to hydrogen is rather higher than usual
and it is difficult to say precisely how to place this material; in many
respects it appears to have affinities to elaterite.

Elaterite (5). Limestones are occasionally impregnated with
organic maer which is described, though somewhat vaguely, as
bituminous. Such are not uncommon among the Permians of Durham and
the presence of the organic matter give them a disagreeable smell; hence
their common name of fetid limestones. The Bernician limestones
sometimes share this property (as at Ryal) but there is nothing in our area
quite comparable, in this respect, with the Mountain Limestone of
Derbyshire. A peculiar bituminous material known as Elastic Bitumen or
Elaterite was long ago observed at the Cdéad Mine near Castleton. It
was analysed by Henry, but his results were rejected by Johnston.

At Windy Gap in the same neighbourhood is an old limestone
quarry in which this Elaterite can be found in abundance. The top 4 feet of
the limestone is sta@ black and the elaterite oozes out as a thick brownish
mass resembling gutta percha; in places, too, there are pockets of a black,
coaltlike substance, which is associated with calcite and fluorspar. Johnston
analysed three specimens
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from this localiy; A, soft, brown and elastic; B, soft, like india rubber,
darker than A; C, brittle, with conchoidal fracture.

Specimens agreeing with these descriptions can be easily obtained
at the present day.

A. B. C
Carbon 855 84.4 86.0 86.2
Hydrogen 133 12.6 12.3 12.4
Total 98.8 97.0 98.3 98.6

Johnston regarded these minerals as allied to Hatchetite and Ozokerite and
thought, in view of the deficiency in the analytical figures, that a certain
amount of oxidation had taken place. A much later examimatf a sample,
agreeing in properties with A, by Dr. Garrett (6), showed it to contain 1.16
per cent. of sulphur, which almost exactly makes up this deficiency. It must,
however, be observed that if Johnston was unaware of the presence of
sulphur, his aalytical values for carbon would be too high, so that it still
remains probable that these minerals contain some oxygen.

This work of the older chemists established definitely the
existence of mineral hydrocarbons in the northern area. Sometimes these
were relatively pure (the combining proportions of carbon to hydrogen
being then about 6:1), sometimes they contained organic sulphur
compounds, or oxidised derivatives, or possibly a mixture of these two. At
that time, it was impossible to appreciate, wisaso easy nowadays, that
two such minerals might possess very similar physical properties and might
have the same ultimate composition and yet might not be identical, each
being in fact a highly complex mixture of a number of hydrocarbons. A few
words inexplanation of the situation may be acceptable to the lay leader.

The hydrocarbons present in the natural oil and waxes belong, in
the main, to two great groups known as the paraffins and olefines. The
etymology of the word paraffinpprum affinig indicates one of the salient
characteristics of
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the members of the group, namely, their chemical stability. The
composition of all the members can be expressed, in a general manner, by
the formula GH,.,wheren has an integral value. The first member K,C
methane, the chief constituent of firedamp and the series runs, in order of
increasing complexity, s, CsHg, CHio, and so forth, there being a
common difference in composition, between contiguous members of CH

The olefines are more reactive thtwe paraffins and they acquire
their name from the oily liquids which are formed by their direct union with
the halogens. They form a similar series, having a common difference in
composition of CH. and are represented by the general formyldy,Ctheir
first member is ethylene or olefiant gasHg and from this the series runs:
CsHg, C4Hg, CsHyp and so forth. In both series, there is a small step up in
physical properties (specific gravity, boiling or melting point, index of
refraction, etc.), in passy upwards in complexity and the general
behaviour of neighbouring members is so much alike, that even partial
separation is only attained by laborious fractional processes of distillation
and crystallisation.

With respect to ultimate composition, thattbe olefines is the
same for all members, since the formulas are all multiples of @tit
corresponds to C=85.7, H=14.3. In the case of the higher paraffins, where
is great, it will be evident that, since the combining weights of carbon and
hydrogen e as 12:1, the composition ofd,.,does not differ much from
that of GH,,, In other words mixtures of the higher paraffins, either alone,
or still more if olefines are also present, will approximate closely in
composition to the figures just given. ki Johnston's statement that many
of his mineral waxes (see, for example, Urpethite) have the same
composition as olefiant gas is comprehensible; but from what has just been
said, it is obvious that this is no proof of identity, or even of singleness of
makeup. In fact, taking the later work now to be described into account, it
is clear that all his minerals were mixtures of a great
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many hydrocarbons of the paraffin and olefine series, the paraffins
preponderating largely therein.

The more recent irestigators of these minerals, profiting by
greater knowledge and a more advanced technique, have been content to
limit their nomenclature to such simple terms as oil, paraffin and paraffin
wax and have applied fractional methods of separation, almogtetio t
limits, in order to effect the isolation of individual hydrocarbons in as pure a
state as possible. In this they have, from the nature of the problem, been
only partially successful and the final products of the separation process
consist, in generalpf fractions of oil, more or less mixed, which are
collected within certain intervals of boiling temperature and which together
form a continuous series, the boiling points of which rise progressively with
the progress of distillation. From such fractipheswever, much information
concerning their constituents can be gained by the study of their physical
properties and by the comparison of these with the properties of pure
hydrocarbons, many of which have been prepared synthetically. Three
examples will ow be briefly described.

Oil from the Roof of the Cockshead Coal Seam, South
Staffordshire(7). The crude oil was solid at 4. and contained 0.62 per
cent. of sulphur. It was cleaned by washing with alkali and acid and then
distilled under reduced presg. Only 60 per cent. distilled up to 300
and this was the portion examined. It yielded 19 fractions in which the S.G.
rose by steps from 0.736 to 0.82 and the index of refraction from 1.4118 to
1.4595. These consisted for the greater part of higheaffipes, but
contained in addition from 2 to 11 per cent. of olefines.

Paraffin Wax from Ladysmith Pit, Whitehavé8). This oil was
struck at a depth of 1,000 feet from the surface oozing from the base of a
white post overlying a coaleam, but 300 feételow the main coal. The top
of the Yoredale series was 58 feet below. The oil was cleaned as in the
former case, yielding like this some phenols (oxygen derivatives
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of the hydrocarbons) to alkali. About 80 per cent. distilled up tG0and

this wasresolved into a number of similar fractions of similar composition,
that is to say, paraffins, with small amounts of olefines varying from 4 to 11
per cent. The lowest paraffin of all was probabiytG.,.

Paraffins from the Haigh Moor Seam, Hemsworth,Kgbire (9).
This coalseam is the same one which yielded Johnston's Middletonite. The
oil exuded from a fault, 690 yards below the surface, and was
unaccompanied by gas. 64 per cent. distilled below’@5@t 20 mm.
pressure. Fractionated as in the othases above, similar oil and solid
paraffins were obtained. The lowest paraffin was probahhHG and
definite evidence was obtained of the paraffingHg,, CyoHas, CoaHas,
C24HSO: CZSHSZr CZGH541 QZHGG-

These brief details fail to do justice to tlebour expended in
examining these mineral oils and to the many points of chemical interest
connected with them, but they may serve to illustrate the extraordinary
complexity of mixture of the materials investigated. It will be clear that the
work of the dder chemists in this field, excellent though it was, gave an
appearance of simplicity which was totally illusory. The cause of this lay
not in their work, but in the state of knowledge at that period and in the
peculiar difficulties inherent in the subtec

The question of the origin of these oils has naturally attracted the
attention of those who have worked in this field. Of the Urpethite, Johnston
stated " that it must have had its origin in the coal strata." He conceived the
vapours as carried along their place of condensation by firedamp and,
with great acumen, drew the conclusion that thedamp must contain
inflammable gases other than methane and that, in consequence, its
inflammability would be increased, since the lower limit of composiéibn
which explosion takes place is less for the mixture of the higher
hydrocarbons and air than for methane and air. Where
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igneous rocks and coal seams or other carbonaceous materials exist in the
same area, it was assumed that all the conditions wérand which were
necessary for the production of the oils. Thus, to quote Johnston again, the
Derbyshire elaterite was sublimed by the heat of the igneous intrusions
(toadstones) below and the Settlingstones resin "may have been distilled or
volatilised ait of vegetable matters scattered throughout the dark shale and
other rocks, with which the trap (Whin Sill) near which it is found, had
come into contact while in a fluid state."

On the other hand, there are no whin dykes in the Yorkshire area
where tle paraffin was found and no indication whatsoever that the oil came
from any of the coal seams; and in the whole of the West Cumberland field
there are no whin dykes or naturally cindered coals.

The frequent association of these oily deposits with $ahdis led
to the suggestion that the local heat, presumably generated in faulting, has
given rise to the destructive distillation of carbonaceous materials, but there
is little or no evidence to support this view. The function of the faults would
appear rther to be directive, that is, as affording an easy passage for the
escape of vapours generated below.

The problem is a large one and must be studied in relation to the
vast deposits of rock oil in many parts of the world. All we can say here is
that theevidence from our local occurrences is against what we may look
upon as the obvious explanation, but does, not suggest anything better to
replace it.
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JAMES GAVIN BLACK.
18821926.

It is notorious that those who are most in evidence are seldom the greatest
men, and Black illustrates the rule, for, though known personally to few and
seldom straying into print, h@as one of the best and most hard working
naturalists in the north. Born at Boldon on January 20th, 1882, he was
educated at Corchester School (Corbridge), Cheltenham, and Cambridge,
returned to Corchester in 1902 as a master, and remained there uertitithe

of his life except for two periods 1905 he returned to Cambridge for a
couple of years and from 1916 to 1919 he was in the army. It is not known
how he was led to the study of Nature, but he began young, and his
notebooks run in almost unbroken ssrirom 1893 to within a few days of

his death. A quiet, retiring man, he had an extraordinary power with boys,
and was one of those fortunate people who find their right work early.
Imperturbablehe boy said that if dynamite exploded under his chair he
would go on
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correcting exercises as he sailed through tharadr patient, he possessed
that fine sense of humour which is essential to the teacher. That he was a
great teacher is beyond question, and his methods were his own; an old
pupil writes "I learred more from his silences than from anything he said to
me." His knowledge was great and his absence of vanity greater; another
boy says " He never hesitated to tell us if he didn't know a bird or a flower,
but there were very few he didn't know. | think dften pretended not to see

a nest or flower in the hope that one of us would find it."

Black's first study was Ornithology, and this seems to have been
his favourite always, but during his second period at Cambridge he took up
Geology, and his diarieshow that he worked at it as carefully and as
joyously as at everything else. Later he added Botany, chiefly, | believe, for
the sake of the boys around him for walks with Mr. Black were an
enjoyable feature of Corchester life, and | have seen him dméés in the
road teaching some very little boys to recognise a hare's run through the
hedge. He gave a prize each year to the boy who found the largest number
of wild-flowers, which sounds dangerous, for a party of boys could easily
exterminate a rarityhut that was guarded against. The finder of something
new was forbidden to pick the flower; instead he must bring a leaf to the
master , and he, if necessary would go and examine the plant. This rule is
so simple and effective that it deserves to be adbgénerally.

In 1916 he enlisted in the Northumberland Fusiliers and after a
few months service received a Commission in that regiment; even in
Flanders he continued to record the birds and plants he saw and his diary
contains such entries as "July,179 Spent a week in Unnamed Farm,
Hargicourt. Suspected Boche pigeon turned out to be a Wood Pigeon. Lots
of Quail around. Found new sp. Linaria."

Wounded in 1918 and demobilised the next year it was months
before he was fit for work, and he utilised thime
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by writing his book on " Birdsnesting.' * This little book though written for
boys is by far the best book we have for beginners in Ornithology, and it is
a pity that it is not more widely known. Various organisations and
publications took frighat the title, and condemned the book as encouraging
nest robbing, the last thing Black would countenance, as they would have
discovered if they had read before condemning it. In an introduction he
promised five shillings to any boy who would tell him afything in the

book that was not true; a number took up the challenge, and it was
characteristic of the man that each received the money and a letter whether
he was right or not.

In the spring of 1923 he underwent an unpleasant operation from
the effecs of which he never recovered completely, and which kept him in
hospital for more than six months. It must have been a terrible trial to see
the spring and summer pass away without a chance for him to be among the
birds, but his great heart never failednhénd through the whole period he
would entertain visitors with humorous accounts of the surgeon's latest
atrocities, or discuss cheerfully the books he had been reading. | think his
visitors derived more benefit from their calls than the patient candae

In his death he was fortunate. Last August he went before a
Medical Board for the injury due to wounds to be reviewed and his pension
finally settled; while there he suddenly collapsed, and in a few hours was
dead from cerebral haemorrhage. By h&atth Northumberland lost an
exceptionally broad and sound naturalist, and his friends one whose
friendship they valued above the ordinary, but his influence lives in the
boys whom he taught the things that matter most. The Vikings sang

" The son of a kig should be silent and wise
And bold in battle as well.

Bravely and gladly a man should go

Till the day of his death is come."

Such was Black.

*'Birdsnesting," by J. G. Black. Andrew Reid & Co. 4s. 6d.
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PHENOLOGY
J. E. CLARK.

The influence of the meh of the seasons on animal and
vegetable life must have been among the earliest directions along which
man emerged with infinite pains from the brute stage into aceekcious
surveyor of his environment. For the first object of his developing
intelligence was, we may be sure, linked up closely with his bodily comfort
and on this weather changes exercised a paramount influence. As a hunter,
too, he would quickly learn the close association between the migrations of
fish, bird and beast with the changisegsons. Before food plant cultivation
began he already would watch the effects of the weather on the vegetables
and fruits he used as food. Still more did this become essential when, with
higher development, the cultivation of choicer kinds prevailed.

Thus from his very earliest days man has been a keen student of
the seasonal influences on animal and vegetable life. As language by
degrees replaced grunt and gesticulations one of the chief instigations to its
development must have been to pass on fgEmeration to generation
weather knowledge which at first could be of little more than an individual
attainment. With language began to grow the vast store of weather lore, by
which to this present day the husbandman , the world over, mainly regulates
hislabour in the field.

The invention of writing ushered in a fresh epoch, in which series
of records were established as well as comment on outstanding features. As
examples of these we may recall those of the Nile floods, going back
thousands of years; ofintages for over a thousand years. The old
chronicles are full of exceptional weather events. Even if often distorted by
exaggeration and credulity their value remains. Through these, of both
kinds, the variation from year to year of ancient weather tiondi have
recently been brought to
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light, aided sometimes by most unexpected means, such as the counting
bark and measurement of the rings of growth in the big trees of Western
America and the thickness of the annual layers of mud in Scandinavian
lakes,since the last retreat of the ice. It is on such data as these that C. G. P.
Brooks has been able to present a most vivid picture of former terrestrial
conditions, not only during and since the Great Ice Age* but even back to
the far more ancient Ice Ageseginning it would seem, before the earliest
record of |ife upon our globe. A

Such then are the foundations from which, with the dawn of
scientific investigation in the 17th century, there arose a far more carefully
constructed edifice. This began witidividuals here and there noting the
dates of various events in the changes of the seasons. Of these the prince
was Gilbert White with hidNatural History of Selbournethe Hampshire
village of which he was the clergyman. With him we may date the
appearace of a new claimant to the rank of the sciences, Phenology.

While generally included as a branch of practical meteorology,
the subject transcends the normal purview of that science, since it can also
be regarded as a special branch of biology or otalyure and horticulture.

For it sets out to ascertain the real relationship between the subjects of all
these sciences; in other words between life stages and climate, laying
special stress upon the influence of the seasons.

We may therefore accept theefohition in Whitneys Century
Dictionary: "the Science treating of the influence of climate on the
recurrence of the annual phenomena of animal and vegetable life.”

Literally the word means the science of appearings or
manifestations. Its actual meaniigya great limitation upon this and yet
includes possibilities of investigations little short of infinite in number. For
it embraces the study of the life history from year to year of every species of
animal and plant. In practice work has been as acnrieentrated

* " The Evolution of Climate," Benn Bros. Ltd., 1922.

A" Climate through the Ages,

Benn,

1926
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upon very restricted lines, particularly on the more familiar flowering
plants, the commoner insects and birds.

Reference may be made hete other series of individual
observations in the earlier part of the 19th century. Such are those by Jenyns
at Swaffham, Cambridgeshire (183@), used by Edward Newman in his
Naturalist's Calendain the late sixties; by Cox in Kent and at Limpsfield,
Surey (1808 61); Whistlecraft in Suffolk (18184), and Blyth at
Burnham, Norfolk (184€r9). Curiously these are all from southast
England and this, too, is true of the most remarkable series in existence,
carried on at Stratton Strawless, Norfolk, frgeneration to generation by
the Marsham family from 1736 up to the present day, save for one break
from 1810 to 1835. But these other records help us to bridge the gap and
last winter the whole period was fully discussed by Mr. I. D. Margary in a
paper rad to the Royal Meteorological Society. * This record, covering a
hundred and ninety years, was practically lost sight of until in 1924, during
the demolition of an old Wiltshire watenill, a chart was discovered under
the floor giving the results up tdhe end of the 18th century as then
presented to the Royal Society.

In 1865 a most important series was begun at Marlborough
College, Wilts., the first school series, we believe and still kept up, after 62
years. Moreover it is the most comprehensive gfragord, with which we
are acquainted, including the flowering of over 300 plants, the appearances
of over 500 butterflies and moths, notes on 90 birds, including migrants and
very complete meteorological table.

But this is only half the story. Its acé\promoter was the Rev. T.
A. Preston. When therefore, ten years later, the Royal Meteorological
Society began seriously to discuss the importance of inaugurating concerted
work they naturally looked to him as leader. No doubt they were spurred on
by the plendid success of the late G. J. Symons in organising "British
Rainfall," now embracing 5,000 observers, whereas phenologists have never
mustered 500 and only of late over 150.

* The Marsham Phenological Records," Q.J.R.Met.S., Vol. LIII., No. 217.
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Briefly, then, British ceordinated phenology was entered upon
under his guidance in 1875. Without knowing of this similar work began in
1877 on a small scale mainly among Friends' Schools, through their Natural
History Journal and carried on for twesityo years for plants and migrants
to early July. Both these series record only the flowering stage for plants.
Important as the others are the practical difficulty of determining the precise
date of budding, colour, change and leaf fall are much greater tkathei
flowering stage. Yearly averages were given in the Natural History Journal,
but the labour of working such out for Preston's 45 plants and many stations
prevented much being done. The same has been true of much valuable work
carried on abroad, pattilarly the earliest of all, that for Central Europe,
originally by Dr. Hoffmann of Giessen, and still continued by his colleague,
Dr. E. Ihne at Darmstadt. Averages have, however, been compiled from
time to time and so far back as 1885 Hoffmann made agbbgical map
for Europe showing bysophenegcf isotherms &c.), the lines of equal
average flowering date, based on 2,000 stations, nearly a tenth of them in
the British Isles.*

From 1890 the work was handed over to Mr. Edward Mawley
who decided to emurage wider observations but cutting down the lists to
thirteen plant events, six of birds and six of insects. This further brought the
question of tabulating within feasible compass. Tables of variation from the
average of temperature, rainfall and sumshwere included, and on this
basis the work has since been carried on, up to 1910 by E. Mawley himself.

Outside Europe there has until now been little correlation of
observations, except in the United States. There the chief worker is Dr. A.
D. Hopkinsof the Entomological Bureau and the work has been closely
associated with agriculture. One striking success was his circumvention of
the destructive Hessian fly by determining the best period of seed sowing
with phenological events. This has just beerkistgly

*Reproduced as frontispiece to Robert's capit@iuralists' Diary(1886).
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duplicated in our own country, Mr. A. D. Roebuck having demonstrated
that by sowing spring oats when the purple plirufus Pissardji flowers
gives it the best chance wfthstanding frit fly ravages in May.

When we consider how much of the work at Rothamstead and at
agricultural training colleges is in fact phenological, its practical value can
be realised.

Reference has been already made to the endless loopholes for
irregular records, despite explicit instructions, such as those on our R.Met.S.
schedule. What is a proper exposure? What the happy mean between too
early and too late? How easy to miss the first migrants; still easier their
departure. Are laggards to co@n$o too of insects. Yet in spite of such
complications a comparison of means, and still more of averages over
extensive periods, show that we obtain reliable results.

To secure, however, still greater precision in a limited number of
centres the Ministryof Agriculture has invited coperation by the
Meteorological Office and the R.Met.S. in a scheme for a close co
ordination of the three essentiatrop experiments, phenological and
meteorological recordsat a few selected centres. Phenological seqsence
are the summation of weather influences the importance of whose separate
factors it is impossible fully to disintegrate.

Hence the scheme proposes to obtain the optimum benefit by the
following methods;

(1) To observe accurately a minimum of eventseagrover the whole
phenological year, December to November.

(2) To confine these to twenfpur kinds of plants.
(3) To depend mainly on blossoming.

(4) To concentrate the plants as far as possible in a phenological garden,
adjacent to the crop and metdogical instruments.

(5) To distribute each plant from one original source.
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When once extreme accuracy has thus been secured in a few spots
experience has proved that the results can be extended elsewhere to a
remarkable degree. Both in America and elere a law developed by Dr.
Hopkins has proved most reliable. It states that: "Other conditions being
equal the variation in time of occurrence of a given periodical event in life
activity in temperate North America is at the general average rdtaiof
days to each degree of latitude, 5 degrees of longitude and 400 feet of
altitude; later northward, eastward and upward in spring and early summer;
the reverse in late summer and autumn."

Even from a single absolutely accurate record in a fresh area,
closdy approximate results can be developed by correlation with full
records from another station and even enables the transfer from country to
country of the application of discoveries of economic value.

But for this the phenological activities of these dvies must be
effectively correlated. This is obviously the next step. Observations are
carried on upon no common system and there has been no means of getting
to know by one country what others are doing. For instance we in Great
Britain, until last yearwere in touch only with the United States, Belgium,
Holland and Central Europe. An attempt to advance further has been made
by three articles iNature (October 25th, 1924; May 25th, 1925; March
20th, 1926)* which have met with gratifying responses, praky from all
over Europe and the British Dominions. We are now in touch with twelve
instead of three only European centres, some of long standing. From more
than ten of their schedules a list has been made of 31 plants, 7 birds and 5
insects, with the ¢pes that in every country at least 10 to 20 can be
included in their local schedules. This in ten years or so will afford a basis
for correlation vastly advanced over present possibilities.

That the importance of our subject is rapidly gaining in public
recognition has been indicated recently in a tfioés

*Reprints of the last can be had from J. E. Clark, 41, Downscourt
Road. Purley.
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manner. Phenology formed the subject of the first of six weekly
broadcasts on popular meteorology from 2 LO. #higumn. As
indicated above the Ministry of Agriculture is taking up the subject
most actively by the proposed estabishment of phenological
gardens. Lastly at the recent annual training week in meteorology at
Kew and the Meteorological Office for agriculirstudents two of

the addresses were for the first time devoted to Phenology.

The interest taken in the broadcast talk was most
practically demonstrated by the response of over 170 hearers to the
invitation to ask for our schedule of observations antruotons,
and from districts as remote as Aberdeen and Galway.

Needless to say that we shall welcome as warmly any
response to readers of this article by their writing to the Royal
Meteorological Society, at 49, Cromwell Road, S.W. 7. They will be
most welcome as fresh recruits to this fascinating branch of
Meteorological Science.

TOWN-PLANNING AND THE NATURE -LOVER.
H. A. MESS, B.A., PH.D., AND G. W. TEMPERLEY.

Those who care for the country have watched with
impotent dismay the successive ravages dfanrand industrial
development. We have seen place after place of beauty and interest
lose its distinctive character and charm. Not so many years ago, as
we read in the ol@ransactionsthe Tyneside Naturalists' Field Club
held fascinating Field Meetinga places which are now, alas! but
the bedraggled outskirts of our city or of the growing towns in its
vicinity. Areas which were rich in plant and animal life are now
overgrown with houses, pits or factories. Trees have been cut down
and not replanted, retams have been ruthlessly fouled and their
pleasant valleys devastated byipéaps
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and refusedumps. Our "denes," a characteristic feature of Tyneside and its
adjacent coast are one by one being ruined. The loathsome fate of the lower
Ouseburn is typi of that which threatens to overwhelm many of them.
Only recently we have seen the process begun in some of our favourite
denes on the Durham Coast.

Nothing can bring back the beauty and the charm of the
unpolluted Tyneside of our grandfathers; but viwd be false to its
memories if we did not pause to consider the possibility of restraining
further ravages and rescuing what beauty still remains. If by any action of
ours we may prevent an "Ouse burn " and acquire a "Jesmond Dene" surely
it is our dutyto bestir ourselves. When our fathers played truant to go
blackberrying or birdsnesting in the Proggly Woods they little dreamt that,
under the name of Jesmond Dene, these same woods would become known
far and wide as one of our City's unique and mostisied possessions.
Many of the denes and woodlands ofd@y still retain enough of their
natural beauty to make them worth preserving. Can we watch their
destruction without raising a hand to save them?

Pits will open and towns will grow whatever weaynsay or wish;
and we have to face the fact that there will be more encroachment on the
country. At present towns and villages grow in a straggling manner,
spoiling a great deal more of the countryside than is necessary and
destroying the natural featuresich it should be their pride to preserve. If,
in future, developments could be made systematically and with foresight
much of the present evil would be prevented.

The next few years provide an opportunity for action which ought
not to be missed. Undeghe Town Planning Act of 1925 every urban
authority which had in 1921 a population of 20,000 or more, must prepare
by 1929 a town planning scheme for any land in its area which is not yet,
but is likely to be, developed for building purposes, Other ugndhorities
or rural district councilsnayprepare such
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a scheme if they think fit to do so. These schemes have to receive
the approval of the Minister of Health, and local inquiries are held
during their preparation, at which any

REGIONAL _TOWN PLANNING
North Tyneside
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opposition to the proposals is heard The cohamoe

opposition to tk proposals is heard. The finally approved
have the force of law.

The townplanning powers are intended to prevent bad
conditions being created in areas which are yet to be developed.
They are an application of the sound principle
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that prevention igasier and less costly than cure. Under them, provision
can be made that when development does take place, it shall be along the
line of a carefully thoughtut scheme, which will prescribe:

(1) The routes of the main thoroughfares,

(2) The width of geet,

(3) The parts of the area to be used solely or mainly for (a)
factories, (b) shops or dwelling houses,

(4) The number of houses which may be built per acre,

(5) The maximum height of buildings and other similar matters,

(6) The reservation of sultée land for public open spaces,
allotments, or other public purposes.
Of these powers the third, fourth and sixth are the most important to Nature
lovers, as together they can constitute protection for an area of special
interest.

It has been found ipractice that it is often advantageous for a
number of local authorities to @perate in towsplanning a wide area.
Joint Committees for regional towplanning have been formed on both
sides of the Tyne; the area covered by them is indicated on the
accompnying sketckmap. Naturdovers should be clear in their own
minds what parts of the region are specially worth saving and whether they
can be saved. Some of them could be scheduled as open spaces, but it must
be borne in mind that the local authority cemed would have to
compensate the owner or to purchase the land. Other areas could be
protected to some extent by zoning them for residential building's only; in
this case no compensation is payable. In the case of spots of special interest
it is sometines possible to preserve them by scheduling a small area and
further safeguarding it by having a neimdustrial belt round it.

A comparison of the sketch map with the ordnance map will show
that the area covered by these Joint Committees includes faads @as
Gosforth Park, Holywell Dene, and
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the Seaton to Blyth sardlines on the north of the river, and Ravensworth,
Gibside and Chopwell Woods on the south, besides many small denes and
patches of woodland. Steps have been taken already by somelo€ahe
authorities,e. g., Earsdon Urban District Council and Seaton Delaval
Council have marked Holywell Dene to be preserved as an open space. But
in many other cases nothing has yet been done.

What the Natural History Societies might well do is twlertake
a systematic survey of the area. This could be done by dividing it up among
the members. A report could be prepared and deputations could then be sent
to the Joint Committees and also to the local authorities, since it is the latter
which must aatally give statutory force in any decisions. In the case of the
district north of the Tyne plans are already advanced in most of the areas
and any action to be effective must be taken within the next few months.
The first step should be to inspect suchplas have been made but not yet
finally approved,e .g.those of Newburn and Blyth. On the south side
comparatively little has been done and reports prepared by the end of next
autumn would probably be in time to be of use.

Besides the Tyneside schemére is a North Tees Joint Committee
covering Stockton, Billingham and a part of Stockton Rural District; while
Darlington and West Hartlepool are also preparing tplamning schemes.

So there is useful work to be done by Nationeers in the
NorthernCounties. Let them bestir themselves before it be too late.






