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EDITORIAL.  

 The North Western Naturalist in its third number keeps 

well up to standand. Five of the opening papers are distinctly good, 

and I have particularly enjoyed the account of the vegetation of 

some Welsh lakes; also the first instalment of a survey of work done 

at the Cresswell Caves. The sixth, under the title of "Theology and 

Biology," a sort of review of a recent book by the Dean of Chester, 

might have been omitted with advantage. Many will rejoice to know 

that Mr. H. Britten is engaged on a new Flora of Cumberland.  

 A short note on the last number of The Vasculum mis-

understands Mr. Chapman's little paper on the Red-necked Grebe. It 

is true that the sentence quoted is misleading if isolated from the 

context. But to the well-informed ornithologist the last clause of the 

heading "in summer"-would give at once the due to Mr. Chapman's 

meaning. Alas, I am not a fully equipped ornithologist and fell into 

the snare. Not till the whole was in print did I realise that it was not 

the species Mr. Chapman was recording for the first time, but the 

occurrence of a winter visitant at the breeding season and in full 

breeding plumage. It is a humiliating confession to have to make, 

and it gives me no comfort at all to know that others better 

acquainted with birds made the same mistake for my error is fixed 

indelibly in bold print-in the Index!  
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 By the too early death of Mr. J. G. Black the northern 

counties have suffered a very real loss. Ornithologist, botanist and 

geologist he did much to instil an interest in nature into many 

generations of boys at Corchester School; his book on " Birds 

nesting " is the best of its kind in the English language; his recent 

papers on "Mid-Tyne Phenology" were of interest and value to 

every local botanist. His loss is mourned by a large number of 

friends and admirers.  

 With this number a new volume commences and our 

readers' subscriptions are due. Every year a good deal of energy and 

some money has to be expended in reminding the forgetful, and we 

would appeal to every subscriber to send his money to the Business 

Editor without delay. May we also suggest that those who read The 

Vasculum should recommend it to their friends? Our circulation 

increases year by year, but a further increase is needed if we are to 

illustrate freely and to make the magazine as good as it ought to be.  

FURTHER EXPERIMEN TS ON THE EGG-LAYING  

INSTINCTS OF RHODITES ROSAE. 

J. W. HESLOP HARRISON, D.Sc., F.R.S.E. 

 Since the publication of my original paper on the egg-

laying instincts of Rhodites rosae (Vasculum, Vol. VIII.,  1922), my 

work on the subject has been continued; not only have the old 

experiments with Eucanine strains been allowed to proceed but, in 

addition, the acquisition of a new garden has enabled me to 

undertake complementary experiments with a race of Rhodites rosae 

from a colony of Rosa suberecta -a Villosa form.  
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 The history of the earlier experiment, however, is soon 

related for the work ended in 1923. As is well known to students of 

the Cynipidae, or Gallwasps, their numbers are subject to violent 

periodic fluctuations. In some seasons, as for instance the present, 

1926, they abound, whilst in others, as in 1924, it is difficult indeed 

to find a single gall. In the old garden, the forces, whatever they may 

be, which govern the occurrence of Rhodites rosae locally came into 

full  operation; coincident with the apparent extermination of the 

wild colonies in 1924 that established in the garden vanished. Nor 

has the latter reappeared this year when the natural ones in our 

woods and hedges are so vigorous. Still, in 1922 and 1923, the only 

galls detected in the garden were on the Rosa lutetiana which has 

been allowed to flourish. Clearly the predilection for R. lutetiana 

had been retained, and we had one more proof that the effect of 

prolonged egg-laying on one special rose micro gene had been 

germinally fixed.  

 With the resurgence of the species this year, naturally, one 

desired to see if the conditions in the lane whence the original 

colony was derived had remained the same in respect to the choice 

of food plants. Hence its rose population was carefully examined. 

Despite the fact that the geography of the lane had been so altered 

by "coal-mining" operation due to the strike, Rhodites rosae was 

found in great profusion. But, what is more noteworthy, although it 

was impossible to discover galls of Rhodites rosae in 1924 and 1925 

, now nearly every bush belonging to the Eucaninae group bears 

quantities of well-developed galls. In nature, therefore, the 

preference for microgenes of that subsection has survived the lean 

years of the species, and thus the deductions made in the 

experimental work confirmed.  

 Although it has been possible for some years to commence 

the work with Villosa strains of Rhodites rosae, a desire to allow 

parallel researches with the sawfly Pontania salicis to proceed with 

a minimum of interference caused its postponement until the spring 

of the present year. 
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 There were then growing in the garden examples of the 

following sections and microgenes;-  

SYNSTYLLE:  R. multiflora Thun., R. wichuraiana Crep., 

R.setigera Rich., R. souliana Crep., with hybrids. 

INDICAE: Many garden forms.  

GALLICA E: The so-called York and Lancaster Rose.  

CANINAE: Subsection Rubrifoliae, R. rubrifolia Vi ll.  

Subsection Eucaninae Various microgenes representing R. canina 

and R. dumetorum. 

Subsection Villosae, Rosa mollis Sm., R. suberecta Ley, R. omissa 

var. submollis Ley.  

Subsection Rubiginosae, Rosa rubiginosa var. comosa, Hybrid Lady 

Ashtown.  

CAROLINAE: R. carolina L., R. humulis Marsh, R. lucida Best, R. 

lucida x R. rugosa. 

CINNAMOMEAE: R. gymnocarpa Nutt, R. nutkana Pres., R. 

blanda Ait., R. arkansana Port., R. acicularis Ldl., R. rugosa Thun., 

R. pratincola Gr.  

PIMPINELLIFOLLAE: R. pimpinellifolia L., R. altaica.  

SERICEAE: R. sericea Ldl.  

Most of these grow within a hollow square, of side ten yards, 

enclosed on the north, east and west by a tangled belt of willows, 

birches, alders, broom and bramble but open to the south. However, 

outside the tangle on the north, is a row of a dozen bushes 

representing Rosa mollis and R. omissa microgenes, whilst to the 

east, and some yards away, is a very large number of Eucanine, 

Indica and American Cinnamomea forms. To the south, and twenty 

yards away, lies a group of three R. submollis.  
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 To commence the experiment in February, 1926, three galls 

of Rhodites rosea were removed from a colony existing on a thicket 

of Rosa suberecta growing near Beamish, Co. Durham. These were 

attached to a plant of R. lutetiana specially selected as growing 

furthest away from the majority of the bushes belonging to the 

Villosa section. It thus lay 20 yards from the R. submollis clump, 15 

yards from those in the west side of the square, and an average of 11 

from the Villosae at the north end of the garden. Except for two 

small shrubs, the Canina-Dumetorum lot grow adjacent to the bush 

carrying the galls.  

 Although careful examination was made of the roses at 

intervals no attempts at gall formation were detected, and the 

experiment was deemed a failure. However, in the last week in July 

one of the children came in in a state of great excitement to tell us 

that there was a huge "Rohin's pin- cushion" on one of the roses in 

his garden, i.e., on a R. mollis just north of the tangle. Thi caused me 

to make a thorough re-examination of the whole of my roses when I 

found that incipient galls were present on many. Of these a census 

was taken in September with the appended results.  

SYNSTYLE  

GULLICAE  

CAROLINAE  

CINNAMOMEAE -none 

PIMPINELLIFOLLAE  

SERICEAE  

INDICAE  

CANINAE: Subsection Rubrifoliae, R. rubrifolia 2.  

Subsection Eucaninae, the original R. lutetiana 2.  

Subsection Villosae, R. suberecta 6, R. submollis 5, R. mollis, 2.  

Subsection Rubiginosae, none.  

Of these those on the Villosae were fine well-developed specimens, 

varying in diameter from 5 c.m. to 11 c.m. On the other hand, one of 

those on R. rubrifolia had aborted   
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whilst the second, at its maximum growth, had only attained a 

diameter of 0.6 c.m.; similarly the dimensions of the two on the R. 

lutetiana were 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 group standing 

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 rosae, as determined from its egg-laying 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 

egg-laying instinct so engrained in the germ plasm of the group as to 

be inherited, in other words we are dealing- 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 later, the restriction 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 by Rhodites rosae are shared by other species; in much the 

same way Rhodites eglanteriae is broken into races favouring 

special foodplant. For instance, here in Birtley, and for miles 

around, Rhodites eglalteriae will only oviposit on Eucanine 

microgenes although Villosa abound; on the contrary, on Waldridge 

Fell only Villosa are chosen and the Eucaninae neglected. Similarly, 

in the Pyrenees this year, in a thicket of Rosa coriifolia, R. mollis 

and R. pimpinellifolia I could only find Rhodites eglanteriae on R. 

pimpinellifolia, a plant it never chooses, as far as I know, in Durham 

in spite of the many opportunities offered. 
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SOME NOTES ON ANTHOCYANINS, THEIR FORMA TION, 

AND THEIR OCCURRENCE I N PLANT CELLS. 

MERION THOMAS. 

 Our aesthetic delight in the colours of plants need in no 

way be diminished by the realisation that the same laws which rule 

the technique of the dye manufacturer govern pigment production in 

Nature. Plant pigments are chemical substances of definite 

composition, which owe their recurrence from generation to 

generation of a species to a repetition, in seasonal time and place, of 

the same chemical conditions which caused their initial appearance 

in it. These pigments can be isolated from plant tissues and in recent 

years much light has been thrown on their chemical constitutions 

and properties as a result of the laboratory studies of the organic 

chemist. We now know that the red, purple, and blue colours seen in 

flowers, leaves, stems, and roots of the higher plants are nearly 

always due to the presence in the cell sap of water soluble pigment 

substances of similar chemical constitutions, now classed under the 

title Anthocyanins. These substances occur in nature as glucosides, 

and as such are called Anthocyanins: the chromogenic aromatic 

constituent of each Anthocyanin is called an Anthocyanidin: so,  

Anthocyanidin + a Sugar - > Anthocyanin + H2O 

Most of the anthocyan pigments are soluble in water, so the 

anthccyanins may be extracted from plant tissue by boiling it with 

water. These aqueous solutions are very sensitive to changes of 

acidity, turning red with acids, and blue with alkalies: in this respect 

anthocyanidins show the same colour changes as their equivalent 

glucosidal anthocyanins, We can, however, distinguish between 

these two classes of  
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anthocyan pigments, as anthocyanidins are removed from slightly 

acid aqueous solutions by amyl alcohol, whereas, under identical 

conditions, anthocyanins are not so removed. Anthocyanidins are 

closely related chemically to derivatives of another class of aromatic 

compounds-the Flavones. Flavone derivatives and their glucosides 

are nearly universally found in the cells of higher plants, where their 

presence may be easily shown by placing a tissue in Ammonia 

vapour, or by immersing it in washing soda; as these substances, 

which are colourless in the usually acid cell sap, colour slightly 

alkaline solutions a bright yellow.  

The biochemistry of anthocyanin formation.-There is much evidence 

to show that, in living plant cells, anthocyanidins are formed from 

flavone derivatives. These biochemical changes are controlled by 

enzyme systems, and occur only in the presence of oxygen. The 

anthocyanidins then condense with a sugar under the influence of 

other enzyme systems and so produce anthocyanins. Thus, if flavone 

derivatives and sugars in the right concentrations assemble in the 

presence of oxygen, within cells whose protoplasm shows the 

necessary specific enzyme activities, then anthocyanin compounds 

are inevitably formed, and, owing to their colour, are at once 

recognised. Of course in the absence of any one of the necessary 

factors, no anthocyanin formation can take place, and there are 

many plant tissues in which, owing to the absence of the specific 

enzyme mechanism, these pigments are not seen, nor can their 

formation be induced. Cupid apparently selected a favourable plant 

in " love-in-idleness"-  

Yet mark'd I where the bolt of Cupid fell :  

It fell upon a little western flower,-  

Before, milk white; now purple with love's 

wound,-  

And maidens call it love-in-idleness.  

 There is little doubt that, so far as cell life is concerned, the 

formation of flavone derivatives may be ultimately referred to the 

glucose produced in photosynthesis. Here we emphasise the fact that 

sugar is necessary as well for the  
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 formation of the precursors of the anthocyanidins and so for these 

substances themselves, as for the formation, by condensation, of the 

glucosidal anthocyanins.  

 All these chemical facts are brought together in the 

following scheme  

 

Bearing in mind the information given in the last section we are not 

surprised to know that experiments have proved that in plant cells, 

already containing anthocyanins, further pigmentation will occur on 

increasing the sugar concentration in these cells, and in other cells 

not so pigmented , anthocyanin formation may be induced, in 

similar fashion, provided the requisite enzymes form part of their 

protoplasm.  

To understand how the concentration of sugar in plant cells 

is increased under natural conditions, we must first consider the 

ways in which it is diminished. The chief of these are (a) in forming 

liv ing and skeletal matter during growth; (b) by respiration; (c) 

through storage as higher grade carbohydrates ; (d) following 

transloration to other parts of a plant where the sugar concentration 

is less. Evidently any variation in intensity of external or internal 

factors retarding the rates of these processes will cause local   
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accumulation of sugar, and so favour anthocyanin formation. 

Temperature is by far the most important external factor in this 

connection, for with decrease in temperature all these processes are 

greatly retarded, and in the next section we shall refer the sporadic 

pigmentation seen in green shoots in the spring to this influence. 

The senescence of individual plant cells must also be considered, 

particularly in reference to the autumn colouring of leaves, as in 

older tissues there is less utilisation of sugars in growth, and the 

respiratory rate is lower.  

 Further, and this is particularly important in trees, the rate 

of the water supply to the leaves is retarded as the season advances, 

and as water is continually lost by transpiration, the concentration of 

sugars in the leaf cells will increase.  

 The occurrence of Anthocyanins in plants-It is probable 

that for every plant cell of a given age, capable of forming 

anthocyanin, there is a critical concentration of glucose above which 

the equilibria in this cell will be so altered that anthocyanin 

formation will commence, quite irrespectively of the use of the 

pigment to the cell or to the plant. This is always reached in red and 

blue flowers and fruits and the pigments so formed, as is well 

known, are of great biological importance. It is also reached at an 

early stage in the development of some foliage leaves, for example 

those of the copper beech, and of many tropical evergreens, but 

suggestions as to the use of these pigments are of doubtful value, 

and space does not permit of discussion here. It is also reached 

naturally in some subterranean organs such as the beetroot, and the 

ingenuity of man has so far failed him in his attempts to find a use, 

to the plant, of the resulting pigments in these cases.  

 At the present time the eye is arrested by the colour 

changes in foliage leaves. The senescence of these leaves, and the 

restriction of their water supply, and also the lower temperatures of 

the autumn, are all important in increasing  
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the concentration of sugar in them, and so lead to the occasional 

production of red tints which are all the more striking as 

simultaneously the green colour disappears from the leaves.  

 But even in the spring, when leaves and stems are young, 

abnormally low temperatures may so alter equilibria in cells, which 

are not usually red or blue, that a glucose concentration favouring 

anthocyanin formation results. This pathological colouring of green 

leaves was brought particularly to my notice last May by Hugh 

Richardson, Esq., of Wheelbirks, Stocksfield-on-Tyne, when he sent 

on to me some dried blue tomato leaves. Mr. Richardson informed 

me that pigmentation was definitely ascribed by his gardeners to the 

frosty nights which were then occurring frequently, and the theorist 

could evidently support the opinions of the practical man in this, 

having first of all ascertained that the blue pigmentation was due to 

an anthocyanin. This 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 changes of 

acidity, turning blue with alkalies-although owing to the presence of 

flavone derivatives, which colour alkaline solutions yellow, the 

purity of the blue was marred-and becoming red once more on 

reacidification. The pigment was not extracted by amyl alcohol, and 

therefore was present in the glucosidal form as anthocyanin: this 

was confirmed by hydrolysing the glucoside with a few drops of 

strong hydrochloric acid, and the resulting anthocyanidin was then 

readily so extracted.  

 REFERENCES.  

Haberlandt, "Physiological plant anatomy."  

Kerner, "Natural history of plants." (Translated by Oliver.)  

Onslow, "Anthocyanin pigments of plants."  

Shakespeare, "A midsummer night's dream."  
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THE STUDY OF BRITISH  SPIDERS 

J.E. HULL 

 When I took up the study of spiders a long generation ago 

the two authoritative guides for English readers were Blackwall's 

big Ray Society treatise and Pickard-Cambridge's Spiders of Dorset. 

They still hold the field though quite out of date and also out of 

print.  

 With the intent of bringing his uncle's work abreast of 

continental progress, F. O. Pickard-Cambridge began a classification 

of British Spiders in the British Naturalist, but that magazine 

suddenly expired, As well-nigh half of the 518 species enumerated 

in the Spiders of Dorset were included in the three genera Linyphia, 

Neriene, and Walckenaera, it is obvious that something on the lines 

of Simons more accurate arrangement was sorely needed. What 

could be done in a systematic list was done by Pickard-Cambridge 

in 1900. In the list of British and Irish Spiders which he published 

the three genera named above were divided into fifty! Full 

references were given both to his own work and Blackwall's; but the 

new genera were bare names unless the reader had access to Simon's 

Arachnides de France from which they were taken. Mr. F. P. Smith 

essayed the task of providing the required English diagnoses in the 

columns of Science Gossip: Being an adept with the pencil he added 

figures of males, small but good, quite sufficient for purposes of 

identification. But alas, this series also was left incomplete.  

 Dr. Randell Jackson has published invaluable revisions of 

groups and genera in various periodicals, but no general guide has 

appeared save Mr. W. Falconer's Key to the Families and Genera, 

which was published serially in the Naturalist:  

Spiders as an order are dealt with adequately by Mr. C. 

Warburton in the Cambridge Natural History, but the best exposition 

of the relation of the Spiders to the other Arachnid 
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 Orders is to be found in the introduction to Mr. R. I. Pocockôs 

volume on the Arachnida in the Fauna of India.  

 Two more facts will make it abundantly clear how great a 

need there is for an up-to-date and comprehensive manual of British 

Spiders. The first is that all the existing books were written at a time 

when the knowledge of Linyphiid females was exceedingly 

imperfect. Thanks mainly to the diligent labours of my friends 

Jackson and Falconer, that is now a thing of the past. In the second 

place, some sixty species or more have been added to the British list 

since the Spiders of Dorset was published.  

 I have been led to say all this because there lies before me a 

little volume entitled "British Spiders their Haunts and Habits," by 

T. H. Savory of Malvern College. * The authorship suggests that the 

modes and methods of the modern class-room are likely to colour 

the content more or less. Perhaps that is one reason why the chapter 

on Spiders in captivity has been inserted. The Author's experience 

with captive spiders dates from his undergraduate day, which carries 

one's mind back seventy years to the time when Pickard-Cambridge 

kept in his rooms at Durham some local specimens of the water 

spider, Argyroneta aquatica. This  "keeping" of spidcrs-one cannot 

say "rearing" or " breeding," for the most experienced hands have 

not done much in that way!-perhaps comes as near as one can get to 

the "lab." work so characteristic of modern methods. 

 Seeing, however, that microscopy is so essential to the 

accurate study of spiders, one might have expected some reference 

to practical work in that way. A series of mounts showing the 

external spinning organs of various spiders should certainly be 

available. The most accurate description of even the most perfect 

figure is useless in comparison. The veriest novice can make his 

own mounts of tarsi and falces, of calamistrated threads, and a great 

many other things, and personally I should insist on every student 

drawing what he sees-not with camera lucida, which demands 

something 

* Oxford University Press , 1926. 6a  
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like genius as well as experience, but by direct vision, using a 

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 of the general lover 

of nature, and to any such person I can recommend it. There is only 

one technical chapter, which the ordinary reader may skip and use 

for reference only. If the student wishes to be able to fix the identity 

of his field captures he will need to provide himself with other 

literature; the book deals formally with genera only, not species, 

though one or two of the commoner species of each family are 

roughly described in the text. I am afraid, however, that the figures 

will not help very much.  

 Mr. Savory in an appendix gives a bibliography which is 

open to the charge of including too much or too little-too much for 

the general reader, too little for the student. Certain great names of 

the past do not appear, such as Kulczynski and L. Koch: one gets 

instead the pretty tales of McCook and the Peckhams. Of present 

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 subject generally (with a liberal tincture of 

ancient lore and legend), the second composed of twelve chapters 

each giving a more particular account of a single family, including 

always an analytical key to the British genera. It is more especially 

in these keys that one small but irritating blemish obtrudes itself-the 

Latin names seem to have escaped the vigilance of the proof-render. 

On one page (p. 153) there are no less than four mis-spellings of 

specific names. Such errors, however unimportant in themselves, 

have a bad effect when they keep recurring.  

 In a treatise like the present there are naturally a good 

many things referred to which provoke discussion. In the first 

chapter, for example, the perennially interesting subject of gossamer 

crops- up. It is here identified with the threads used by spiders in 

their aeronautic expeditions. Sometimes  



15 
 

 the name is applied to the silken threads which strike ones face 

when passing between tree or bushes in the dusk of a humid 

evening. Yet the legendary gossamer is neither of these things; it is 

not a thread but a tissue, for all the world like torn sheets of rattan-

wool, very loosely compacted together. Moreover it is not a 

regularly recurring phenomenon which you can count on seeing at 

its due season. It is by pure chance that you see it at all, as if a happy 

coincidence of meteorological conditions were necessary for its 

production. The most that can be said is that you may hope to see it 

on a mild and tranquil day in autumn. The best exhibition I have 

myself witnessed was on a fine October evening when passing 

through an open pasture in Leistestershire. The air was humid with a 

light westerly breeze. On such a day the whole spider world takes a 

wandering holiday. The sun lit up a myriad silken threads which 

crossed and re-crossed each other on the dewy sward. Here and 

there a tiny black Linyphiid might be seen leisurely traversing one 

of the cables already laid and all the while adding another strand to 

it, or possibly exploring some withered stalk in an aimless kind of 

way and incidentally festooning it with threads.  

 But it was the gossamer which held one's attention drifting 

wisps of buoyant silk, white as snow, ever dipping to earth for a 

moment and then rising to continue their course on the lying of the 

gentle breeze. They were just vagrant shreds of silk; not a spider 

was to be found on any one of them. Neither were the constituent 

threads of the same make as those which spiders use for their aerial 

flights, but opaquely white like the material of egg-cocoons. Each 

tangled wisp was doubtless the handiwork of one spider, apparently 

of a large species, probably arboreal; but which species? A strip of 

gorse lay to the westward, and I have always fancied that it was the 

most likely place of origin. Epiera diadema was there in large 

numbers; so also were Zygia atrica and Meta segmentata. And that 

is practically all I know.  
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 Another spider. mystery is touched on elsewhere-the 

structures called by Simon the lyriform organs. He conjectured that 

they might be the missing auditory apparatus; Mr. Savory inclines to 

the theory that they are connected with the sense of smell. They are 

minute cavities, single or in pairs, near the extremities of the 

segments of the legs. Each cavity is more or less crescent-shaped, 

the inner wall of the crescent being, lightly convex and scored with 

very fine grooves-which I suppose suggested to Simon the strings of 

a lyre; at any rate there is nothing else to suggest such a term as 

lyriform. Our author uses the term "ridge," which is still less 

applicable. As to their function I will not add another guess to the 

two already given; there is no evidence one way or another except 

the structure, and I have not gone beyond an external examination. 

Certain Phalangiids have accessory spiracles in a somewhat similar 

position on the legs.  

 Economy of space and the consequent economy of detail 

and even of words often betrays a writer into statements which may 

be misleading and sometimes untrue. For instance on p. 45 we read: 

"The tarsus bears two, or, in some families three pectinated claws; 

the third claw when present being a smaller median one." The last 

clause is true, but misleading, for it leaves the impression that the 

third claw is between the other two, whereas it is inserted 

considerably below them (see fig. 19, p. 115). Also, though most 

spiders have the tarsal claws pectinated, the pectination may be 

obsolete or altogether absent. In the Erigonine section of the 

Linyphiidae, for example, pectination is exceptional, and when 

present is sometimes confined to the claws of the first and second 

pairs of legs (see the diagnosis of Wideriinae on p. 113).  

To a practical field-worker among British spiders, the 

description of the legs on p. 45 carries conciseness to a fault. 

Erectile hairs are mentioned hut nothing is said of spines whose 

voluntary mobility is much more firmly established 
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-though the latter-as well as other seriate but rigid pines- are of great 

value in taxonomy. Again, such a special organ as the calamistrum 

needs a fuller and more accurate description, even though, as Mr, 

Savory has rightly recognised, it has not the importance in 

classification which Simon gave to it (in conjunction with the 

cribellum). But our author seems to be quite wrong in comparing the 

cribellum with the anterior spinners of Liphistius. The eight spinners 

of Liphistius are obviously a deduplication of four, and the affinities 

of the cribellate spiders show that they are as remote from Liphistius 

as it is possible for them to be.  

 But I digress, and wish to point out another ommission in 

the description of the legs. It is remarked that there are certain hairs 

(the writer calls them "delicate spines" in his version of my 

classification of the Linyphiids) which have been thought to be 

tactile. I am assuming that the reference is to that type of hair or 

bristle which Kulczynski calls an "acoustic seta" and Dahl 

"hörhaar," these hairs are delicate and filiform, but always erect, and 

each is seated in a cup-shaped cavity, inevitably reminding one of 

the sensory setae (which however are borne on the cephalothorax) 

so characteristic of the Oribatidae and other Acari.  

 Another organ which calls for more particular description 

than is here given to it, is the epigyne of the female. It does not even 

appear in the index, and yet as the author truly remarks it is often the 

sole character by which a female spider can be definitely identified.  

 The illustrations -34 in number-have the great merit of 

being original drawings and therefore really illustrations of the text; 

but better drawings should be substituted for Nos. 11, 20, 21, 28, 31, 

and the second figure of 18 (which gives Walckenaeria acuminata 

an extra pair of eyes) if ever an opportunity occurs. Occasionally the 

legend attached to a drawing refers only to a special structure which 

appears in it. Figure 15, 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 are most likely 

to be met with. But it must be remembered that there is a difference 

between north and south. On p. 74 we are assured that "quite the 

commonest and most conspicuous of all outdoor Agelenidae is 

Agelena Labyrinthica "-a spider which has never been found in this 

part of the country! Anotber Agelenid-Argyroneta aquatica; the 

water spider- which has a chapter all to itself is nearly in the same 

case, for it has never been detected in Northumberland. The 

representative of the family which does abound with us -Textrix 

denticulata-is passed by without a word.  

 In the chapter on Lycosidae something seems to have gone 

wrong with the table of genera. Simon's differentiation of Pardosa 

and Lucosa is adopted, but 14 species have been transferred from 

the former to the latter, the totals given being 4 and 21 instead of 18 

and 7. The four species quoted under Lycosa are all Pardosae!.  

 One cannot examine all these chapters critically. Suffice it 

to say that with a longer and wider experience, the author would 

write differently on a good many matters. He would not peak quite 

so confidently of the male Lycosid drumming on the leaves with his 

palpi; nor would he perhaps be so convinced of the adaptation to 

environment of Lycosa purbeckensis if he had seen that species and 

L. monticola living happily together on tide-swept sward, as they do 

at Fenham 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 ivy-leaved bellflower, 

Wahlenbergia hederacea, Sch. This was quite an unexpected find as 

the ivy-leaved bellflower in this country is almost entirely 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 Northumberland and Durham, or in 

Baker's North Yorkshire Flora, and as far as I know this is the first 

record for an eastern vice-county. It is a lovely little plant with 

delicate thread-like stems, and clear pale blue up-right bells that 

look very fascinating among the dwarf grass and sphagnum in which 

it grows. When Mr. T. A. Lofthouse and I 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 August the 2nd, it was 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 the Wahlenbergia 

continued to the stream's source 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. 

 I regret that a paper by Miss H. H. Harrison and a large 

number of the season's records are unavoidably held over-ED 
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MINERALS OF THE NORTH COUNTRY.  

J. .A. SMYTHE. 

OXIDES OF IRON AND MANGANESE. 

 Small chalybeate springs are of common occurrence. They 

are met most frequently by the side of streams, but are by no means 

confined to this position. The water is charged with bicarbonate of 

iron which, on exposure to air, is oxidised, as already indicated, 

yielding a yellowish-brown, somewhat slimy deposit of ferric oxide. 

The minerals haematite, Fe2O3, and limonite, a hydrated form of the 

same, are generated by this process. They are common enough in 

the lead-mining districts, usually associated with chalybite, FeCO3. 

Near Budle, on the coast, small pockets of haematite occur in 

barytes veins in the limestone underlying the famous Posidonomya 

bed. The whin sill in this district, as on the Farne islands, is strongly 

stained with haematite. This is weathered out continuously and the 

fine particles, by the action of the waves, are sifted and concentrated 

in favourable situation and there impart a very fine purple colour to 

the sand. In this district, too, near the Stag Rock, is a fairly strong 

chalybeate spring. Some good veins of limonite occur again in the 

whin sill on the south bank of the Tees, a little below Winch Bridge.  

 Soft deposits, rich in iron, known as umbers and ochres are 

to be found in many places and sometime in such quantity as to be 

of commercial value, either for the preparation of pigment or for use 

as an ore of iron. One of these in the Loo Gill, near the Hartside 

pass, used to be washed to free the pigment from grit; another was 

opened for the same purpose on the hill-side above Slaggyford, a 

few years ago. Both of these are derived from the weathering of 

limestones and the latter deposit showed a thickness of about 4 feet 

of the brown ferruginous matter, resting on large, partly-weathered 

spheroids of the blue limestone.  
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 A little above and below Small Cleugh on the Thinhope 

Burn, a little north of Slaggyford, are two beds of ochre, each about 

2 feet thick, which appear to be sandstones, highly impregnated with 

oxide of iron. The analyses of these, given below, shows little or no 

lime and that the chief constituents are oxide of iron and sand 

(insoluble in acid). On ignition, the colour changes from yellowish-

brown to a rich dark reddish-brown. For analysis, the samples were 

dried at 110° C.  

 Ochre below Small 

Cleugh. 

Ochre above Small 

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 2.41 Trace. 

Alkalies and loss 0.93 1.79 

 100.00 100.00 

Ferruginous earths, varying in colour from yellow to red, 

have constantly been used by shepherds for marking their sheep. 

They are known as "ruddle" and "keel" and these words sometimes 

survive in place-names, when the use of the earth has long been 

discontinued and when, with the passage of time, all sign of the 

material have disappeared. John Wallis in his Natural History (Vo1. 

I., p. 43) gives a full account of these and mentions other names, 

probably now obsolete, under which they were known; such are 

"mother of the mine" (clearly related to the "iron hat" referred to 

later) and "smit."  

 I am indebted to Dr. F. C. Garrett for an interesting 

reference to the use of an ochre termed "fell clay" in the local glove 

industry. It appears that this industry was a very important one in 

Hexham, a century or more ago, and that 5 tons of "Dutch Oker" 

was imported yearly in connexion therewith. During the war with 

Holland, recourse was had with success to this fell clay, which was 

found at High Shields, near Hexham. It is described as " an 

argillaceous pale yellow earth, mixed with white and spangled with 

flat talcy particles" (see .A. B. Wright, A History of Hexham, 1823; 

also Wallis, op. cit.).   
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 Slight local concentration of iron in sandstones, is very 

common and causes the sandstone, owing to difference of hardness 

and resistance to weathering, to assume a hummocky form, when 

freely exposed to the wearing action of the waves. In the cliff-

sections, the oval shape and colour-bandings of these concretionary 

structures are very striking. Many of the thick fell sandstones show a 

different type of iron concentration, for on weathering the 

ferruginous part stand out, sometimes several inches from the main 

mass, as bands of darker rock, more or less horizontal and an inch or 

two thick. These are prominent in the grits about Rothbury and on 

the Bewcastle fells. Specimens from the latter locality. how, on 

analysis, concentration of iron in the dark, hard outstanding band, 

though the degree of this is perhaps not so great as might be 

expected, when the difference in physical characters between the 

main mass of soft white sandstone and the darker bands is 

considered. 

 Soft White 

Sandstone. 

Hard Bands in 

same. 

Ferrous oxide 1.62 2.09 

Ferric oxide 11.02 15.75 

 

In this connexion it may be pointed out that the colour of a 

sandstone gives no clue to the amount of iron it contains, for when 

the iron is in the ferrous condition it is almost without colouring 

effect, whereas when in the ferric condition it imparts a strong 

brown or red colour to the rock. White sandstones thus frequently 

contain more iron than red ones. The effect of oxidation of the iron 

on the development of colour is beautifully illustrated in numerous 

places along the coast, where large labs of white sandstone are laid 

bare. Oxidation along the jointing planes, which are open to the 

percolation of water, bearing oxygen in solution, is manifest from 

the reddening of these, and a band of uniform depth and diminishing 

intensity of colour spreads inwards from the joints and marks the 

gradual permeation of the stone by the oxidising waters. The 

abundance of iron minerals in various mineral veins and the 

oxidation of these at the gossans or outcrops are facts well known to 

prospectors, and the presence of a rich  
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 "iron hat" is held to betoken mineral wealth below. This is well 

expressed in the old German couplet:  

Es thut kein Gang so gut  

Es hat nicht einen eiserncn Hut.  

 It is only fair to say that other schools of mining prospector 

are not so confident of the value of this indication and their 

scepticism is summed up in such phrases as: "Where it is, there it is" 

and "It is only by cutting the ground that the metal is found." 

However it is a fact that many veins do show the iron hat and a 

notable example of this in our area has already been mentioned, in 

another connexion, in the article on the sulphide minerals (The 

Vasculum, 1924, Vol. XI. No. 1). The Great Sulphur vein, where it 

crosses the Aglionby Beck, on Crossfell, has its abundant pyritic 

contents so oxidised, that the outcrop-material is rich enough in iron 

oxide to have been wrought a an iron ore. 

 Pockets of powdery oxide often occur in the whin sill  and 

basaltic dykes of the district. One of these in the large dyke which 

crosses the Hampeth burn, on the east side of Alnwick Moor, I have 

found to be particularly rich in iron (ferric oxide), as the following 

analysis of the material dried at 110° C. indicates:-  

 

 

 

This deposit was free from lime and magnesia. 

 Mine waters are very often highly chalybeate. Many of the 

"red runners" to be seen in the mining district, when traced, are 

found to have their source in an old drift, and most of the working 

coal pits pump out chalybeate water, which greatly disfigures the 

burns into which the water is discharged. The Twizell Burn at 

Chester-le-Street is a notable case of this. The yellowish deposit 

from such waters is rich in iron. I have examined one sample and 

found, on the dried material, no less than 78.8 per cent. of ferric 

oxide,   

Loss on ignition 12.63 

Insoluble in acid 17.45 

Ferric oxide 66.40 

Alumina 3.70 

 100.18 
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along with a little iron in the ferrous condition (FeO = 0.6 per cent.). 

These deposits contained some easily gelatinised silicate and would 

probably repay closer examination.  

 Though the deposition of oxide of iron from chalybeate 

waters begins immediately they come in contact with air, some time 

elapses before oxidation is complete. It is difficult to get a 

satisfactory estimate of this time, under natural conditions, owing to 

many disturbing factors. One case, in my experience, seems fairly 

suitable for the purpose. The river Blyth, not far from its source, 

where it is a small stream, receives a supply of chalybeate water 

from Boghall Colliery. The iron thus introduced is only completely 

precipitated near Farnham, about 4 miles lower down, and in this 

interval there is no other feeder of pit water and not a very large 

increment in the volume of fresh water. The time taken for the water 

to travel this distance is of the order of two hours and the flow is 

pretty uniform throughout. Observations of the like phenomenon in 

higher country where the flow is broken by numerous small falls 

and there is thus greater opportunity for aeration of the water, all 

point to much more rapid deposition of the iron, in accordance with 

expectation.  

 The rate of formation of the bicarbonate solution, whether 

from iron minerals or metallic iron, is also rapid, though it is 

difficult to get a measure of this. The combined effect of the ease 

both of formation of the solution and its oxidation is responsible for 

the production of many conglomerates, often demonstrably of recent 

origin. The cementing of pebble round iron drain-pipes on the sea 

shore is a case in point, as is the modern conglomerate near St. 

Mary's Island, described in a former paper. On a much larger scale, 

a little north of Blyth, the shore pebble are bound into a compact 

conglomerate by the water draining from the shale heaps of 

Cambois colliery.  

 Manganese Dioxide.-The frequent association of iron and 

manganese in nature is the result of the similarity of  
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their chemical properties, one of the most important being the 

formation of soluble bicarbonate and the ready oxidation of these to 

the higher oxides. Thus, we find that the ochres and umbers contain 

varying amount of manganese dioxide; increase in this constituent 

brings with it a deepening in colour until the dark brown or black 

varieties are to be regarded rather as manganese than iron earths. To 

these dark varieties the names kellow or callow, black cawk and 

wad are applied.  

 Wallis mentions one occurrence of a callow or "black c1ay 

ochre" at Simonburn which may or may not have been highly 

manganiferous. Some deposits of this character, which I have 

examined, have owed their colour to organic matter. Small pockets 

of wad are, however, quite common in the magnesian limestones of 

Durham, and also anywhere, in this formation. one can observe the 

beautiful dendritic or tree-like markings of the mineral over the 

fractured surfaces of the rock. In Dr. C. T. Trechmanns chemical 

studies of this limestone (Quart. Journ. Geol. Soc., 1914, LXX., 

232) manganese dioxide appears in many of the analyses, up to a 

maximum of 6.5 per cent.; in such quantities its colouring effect is 

marked.  

 At Down Hill, near Boldon, the yellow sands, underlying 

the magnesian limestone, are in places quite black and chemical 

examination shows this to be due to a coating of manganese dioxide 

around the sand grains. There can be little doubt that the mineral, in 

this case, has been transferred from the limestone above.  

The most remarkable occurrence of manganese is in a 

spring in the Pit Wood, about half-a-mile south-east of Riding Mill. 

Despite the rarity of such springs, it seems to be known to very few. 

The water issues from a 4-inch pipe under a flagstone at the mouth 

of an old drift, which is said to have been made in searching for 

lead. There is a heap of broken sandstone and shale near the spot 

and evidence of digging along a line running east and west. 
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 There are also several old outcrop workings for coal in the 

neighbourhood. The water draining from the drift is clear and 

tasteless. It deposits a little whitish mud containing barium sulphate 

and then, within a yard or two, black flocks of manganese dioxide 

appear. The latter rapidly accumulates, so that within a few yards all 

the twigs, bents, pine- cones, etc.. in the runner and at its sides are 

thickly coated with a black deposit. About 20 yards below the drift, 

precipitation is at a maximum and the bottom of the runnel is 

clogged with a black jelly, a foot or more thick. At a distance of 100 

yards from the drift, deposition is complete, the bottom firm and 

sandy and the only manganese present is that washed down from 

above.  

 The water and the mud derived from it were studied in 

great detail, nearly half a century ago, by H. Salvin Pattinson 

(Newcastle Chem. Soc., 1879, Vol. 4, 219), and his analyses are 

given below. The only information of importance which if lacking is 

the amount of carbon dioxide in the water as it issues from the drift.  

WATER (solid matter dried at 140oC) MUD (dried at 100" C,)  
 Grains per gallon.  Per cent. 10. 

CaCO3 2.660 MnO2 62.09 

MgCO3 2.043 MnO  6.91 
MeCO3 0.301 Fe2O3 0.60 

CaSiO3 2.580 Al2O3 7.20 

CaSO4 0.200 CaO .J-.45 
MgSO4 0.663 BaO 1.80 

Mg(NO3)2 0.340 MgO 0-75 

NaCl 2.000 SiO2 2-50 
Organic matter  Trace.  CO2 1.21 

  SO2 0.34 

 10.787 Moisture  13.05 
   100.90 

 

The amount of manganese, reckoned as the normal carbonate, 

MnCO3, in the water is 0.3 grains per gallon, which is about 4 parts 

per million by weight. This may appear small to produce such 

striking effects; it is also small relatively to the other bases, lime and 

magnesia which are held in solution, too, as bicarbonates, and yet in 

the deposited mud the manganese far exceeds all the other 

constituents.   
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We can obtain a clearer idea of this aspect of the subject by 

calculating from the analyses the proportions of the three bases in 

question, both in the water and the mud. The results are:-  

 

 MnO MgO CaO 

Water  1.0 6.6 15.2 

Mud  77.7 1.0 5.9 

 

These ratios exhibit in a striking manner the relative rapidity of 

oxidation of the manganese bicarbonate, with resulting deposition of 

manganese dioxide, compared with that of precipitation of calcium 

and magnesium carbonate from their solution in carbonic acid. 

Thus, whilst the water contains 6.6 times more MgO than MnO, the 

mud contains 77.7 times more MnO than MgO, and the ratio of 

MnO; CaO in the water, viz., 1:15.2 is almost reversed (13.2:1) in 

the mud.  

 Many other points of chemical interest arise from the study 

of the analytical figures which it would not be profitable to discuss 

on this occasion. It may, however, be noted that the manganese mud 

is surprisingIy free from iron and that the presence of barium 

sulphate in the mud rather confirms the supposition that the water 

comes from a mineral vein. The much more rapid oxidation of 

manganese in solution than of iron (some details of which were 

given in the former article) is very apparent, for minutes are required 

in the one case to effect changes for which hours are required in the 

other. This is all the more remarkable since the normal (insoluble) 

carbonate of manganese, MnCO3 is much more stable towards the 

oxidising action of air than the corresponding carbonate of iron, 

FeCO3 (R. Brauns, Chemische. Mineralogie, 1896, p. 354).  

 It may be mentioned, finally, that a few years ago I 

confirmed the high manganese-content of the mud and the presence 

of barium sulphate in it, so that it is unlikely that the water has 

changed materially in composition during the last half century.  
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NEWS OF THE SOCIETIES. 

DARLINGTON AND TEESDALE NATURALISTS' FIELD 

CLUB. 

 Seven excursions were arranged in addition to those with 

the Union but only four of these took place, mostly owing to the 

unfortunate industrial conditions prevailing this summer.  

 On May 29th, we had an interesting excursion to Eggleston 

and Romaldkirk under the leadership of Mr. H. D. Pritchett, 

F.R.I.B.A. This was mainly of an archaeological character, the 

leader fully explaining the old Church and bridge at Eggleston and 

Romaldkirk Church, pointing out with great care all the interesting 

features, The woods at Eggleston were visited but did not appear to 

be particularly interesting from a botanical point of view, 

Cardamine amara and Aconitnum Napellus, the latter possibly 

planted, were the most interesting records. Cystopteris fragilis was 

seen growing on Romaldkirk Church. The attendance was twenty-

eight.  

 June 19th Wensley and West Witton were visited, and at 

the former place the fine old Church supplied many objects of 

interest, including the handsome Bolton pew which was at one time 

in Easby Abbey. Pen Hill was climbed and much of interest to 

geologists was seen among the Limestone and Pen Hill flags, but no 

new record was made. Botanists found among other things several 

interesting plants on Wensley Churchyard wall, including Geranium 

lucidum and Valerianella dentata. On Pen Hill Hutchinsia petraea, 

Empetrum nigrum, Eriophorum vaginatum and many of the usual 

moorland plants were recorded. The attendance was 41. Leader, the 

President (Jas. Broadhead).  

 August 21st Great Ayton was visited for the purpose of 

inspecting the "fossil plant bed" on Roseberry Topping and 

interesting geological features near it; also for botanical work in the 

adjoining woods. The plans for the afternoon were, however, 

entirely upset by defective railway connections 
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 at Middlesbrough, the party having to walk several miles out of 

their way to reach Ayton, with the result that practically no work 

was done. Twenty-four 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 Hell Kettles 

near Croft-on-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 places are full 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. Mason, 

F.R.M.S. (of Leeds). Sixteen members were present and a most 

profitable afternoon was spent, sixty-five 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 attached.  

 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 following 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 laciniata (terrestris). Russula furcata.  

Corticium terresire. Russula ochroleuca var. 

granulata.  

Stereum rugosum. Russula subfoetens. 

Hydnum curiecal.piurn. Russula fragilis var. fallax. 

 Russula fragilis var. 

niveus. 
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Fomes annosus.  Mycena rugosa. 

Polyporus betulinus.  Mycena pura. 

Fistulina hepatica.  Mycena sanguinolenta 

Boletus elegans.  Mycena galopus.  

Boletus subtomentosus.  Mycena sp.  

Boletus badius,  Collybia maculata. 

Gomphidius glutinosus.  Collybia butyracea.  

Hypholoma fasciculare.  Collybia platyphylla.  

Hypholoma pyrotrichum Marasmius ramealis.  

Stropharia aeruginosa.  Marasmius epiphyllus.  

Stropharia semiglobata. Marasmius dryophila. 

Psalliota augusta. Marasmius confluens. 

Psalliota xanthoderma. Tricholoma rutilans. 

Paxillus involutus. Lepiota rachodes. 

Paxillus lepiota. Amanita rubescens, 

Cortinarius cinmamoneus. Peziza ampliata.  

lnocybe Godyi.  Xylaria hypoxylon.  

Pluteus cervinus. Rhytisma acerinum:  

Hygrophorus psittacinus. Otidia aurantiaca. 

Hygrophorus obrussius. Oidium alphitoides. 

Clitocybe infundibuliformis Bulgaria inquinans. 

Clitocybe odora.  Sepidonium sp. on Boletus.  

Laccaria laccata. Mycetozoa: 

 Leocarpus fragilis (Flowers 

of tan).  

 

NORTHERN NATURALISTS' UNION. 

 A general meeting will be held on Saturday, October 30th, 

in the Agricultural Department, Armstrong College, by kind 

invitation of Professor D. A. Gilchrist. A number of special exhibits 

will be arranged by the staff of the department, and Dr. H. M. A. 

Blair- will read a paper on "Bird Migration in Arctic Europe."  
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THE WALLI S CLUB. 

FIELD MEETINGS. 

 On July 10th a meeting was held at Hown's Gill, some 

members of the Consett N.H.S. joining as guides; the weather was 

excellent and the afternoon full of interest. The most interesting 

plant noted were Menyanthes trifoliata, Anagallis tenella, 

Pinguicula vulgaris, Pedicularis sylvatica, Scutellaria galericulata, 

Comarum palustre, Mimulus luteus, Valeriana officinalis, Orchis 

maculata, Veronica Beccabunga, Angelica sylvestris, Melampyrum 

pratense; Hypericum pulchrum, H. humifusum, Scabiosa succisi, 

Myosotis versicolor, Alchemilla arvensis and Botrychium Lunaria.  

 Birds were numerous, the first note being of a male Kestrel 

hotly pursued by a pair of Swallows. There was plenty of song from 

the Blackbird, Wren, Willow-Wren, Lesser Redpole and Chaffinch, 

while the scolding of the Common Whitethroat showed that it was 

still busy with its young. Of butterflies the Common Blue was 

extraordinarily plentiful, and the Small Pearl-boarded Fritillary was 

also taken. The only beetle of interest was Strangalia 

quadrifasciata. At the end of the walk Mr. J. D. Brown hospitably 

entertained the party.  

 On September 11th a party of seventeen members 

journeyed to Blanchland where an enjoyable outing was spent in the 

woods and moors around Hunstanworth and on the Crews Estate. 

The Agent for the Estate, Mr. Marshall, kindly accompanied the 

party and added considerably to the success of the visit. The 

Botanists of the party distinguished themselves by the manner in 

which they found white heather but were not quite alone in their 

success for a noted geologist with the party was the first to discover 

a plant near Edmundbyers. The moors in the neighbourhood were 

beautiful and fine weather added to the success of the meeting. 
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 On September 25th a small party were well rewarded for 

visiting Hebburn ponds where they met a larger party of Sunderland 

Naturalists. Mr. G. W. Temperley reports having identified the 

following species of birds on the ponds. Two immature Great 

Crested Grebes, many Little Grebes, one of which were quite young; 

Mallard, Wigeon, Teal, Golden Eye (two immature), Tufted Duck, 

which had bred there; Scaup Shoveler, many Coot and Waterhens, 

Three Mute Swan, many Common Snipe. Many Gulls of following 

species-Great Black Back, Lesser Black Back, Herring, Common, 

and Black-Headed. Reed Bunting, Whinchat and Wheatear; 

altogether a fine assortment.  

INDOOR MEETINGS. 

 On July 12
th
 Mr. W. Raw exhibited a number of eggs and 

started a discussion on variation, in which he drew attention to the 

need of experiment even with the House Sparrow. Mr. J. R. Johnson 

showed larvae of T. rubi from eggs laid by insects captured at a 

recent field meeting. 

 Professor A. D. Peacock showed the very rare male of the 

Black Gooseberry Fly of his own breeding, and gave a short account 

of the very important experiments he has made during the last few 

years.  

 Mr. R. E. Richardson showed specimens of Primula 

anisodora, a double Geranium pratense, and of an unnamed species 

of Gilia; he also spoke of his recent studies in the behaviour of bee.  

 On September 13th a very successful and well attended 

meeting was held when Miss Temperley showed pressed examples, 

collected in Northumberland, of the extreme form of Rosa 

pimpinellifolia var. rosea called R. Ciphiana. These very beautiful 

specimens were discovered near the mouth of the Coquet.  

Mr. Watson brought white flowering forms of Erica cinerea, deep 

rose spikes of Calluna vulgaris and specimens of the Ladies' Tresses 

Orchid, Spiranthes autumnalis illustrating the life-history of the 

plant.   
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 Mr. George Temperley displayed the bittern he had found 

dead in Upper Teesdale, as well as fruiting examples, from Holy 

Island, of the alien plant Solanum triflorum.  

 Mr. R. E. Richardson described, with the aid of examples 

from his own apiary, that bee disease known as Chalkbrood. Dr. 

Harrison pointed out that this fungus disease had occurred locally 

this season on the wild carder bee, Bombus agrorum.  

 Mr. Grining's larvae of the Dark Tussock captured when 

the club visited Blanchland were on view.  

 Dr. Harrison exhibited and discussed a rose new to 

Durham, Rosa agraria. He alsoo brought egg masses of the 

Processionary Caterpillar Caethocampa pityocampa, the ootheca of 

the Praying Mantis, Mantis religiosa, aud specimens of the strange 

neuropteron Ascalaphas longicornis taken recent1y when three 

Wallis Club members visited the Pyrenees. The peculiarities of the 

life-histories of these insects were described and in the case of 

Mantis religiosa the futility of recent experiments on Natural 

Selection, carried out on the brown and the green varieties of the 

insect, pointed out.  

BOTANI CAL NO TES FROM DARLI NGTON. 

J. B. NICHOLSON. B.A., AND J. E. NOWERS. 

 Hell Kettles and Baydales were favourite hunting grounds 

of the old botanists, and as notes on their flora appeared so far back 

as 1805 we have been making a careful study of their present 

condition. A. full report will be published later, but it seems 

worthwhile to record now a few of the notes we have made.  

 Hell Kettles are a chain of natural ponds situated near the 

NorthalIerton road, about 21/4 miles south of Darlington. They are 

said to have been formed during a terrible upheaval of the ground at 

Christmas time in 1179, and many legends are attached to them; 

most probably they are due to the collapse of a cavity in the 

Magnesian Limestone, and the  
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 filling of the hollows by water from below. Only two contain any 

quantity of water, and these are fed by submerged springs. The 

depth of the northern pond varies from 51/2 to 16 feet, and the 

southern one is about 21 feet deep; although they are connected by 

swampy ground the waters of the two ponds differ greatly in 

composition. 

 Northern Pond.  Southern Pond 

Total dissolved matter (dried at 100 C.)  64.5  248.5 

Saline matter...  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 greatest surprise was 

the discovery of, in addition to Scirpus lacustris, Linn., S. 

tabernaemontani Gmel., in considerable quantity. The occurrence of 

this brackish-water clubrush was quite unexpected as the water, 

though rich in mineral matter, contains comparatively little sodium 

chloride. Particularly pleasing was the re-discovery of Utricularia 

vulgaris (the Bladder Wort) recorded as long ago as 1805 by Winch, 

it was noted in tolerable quantity as recently as 1922, but is now 

very scarce and was only found by repeated searches. It seems 

destined to be the next species to disappear.  

 Baydales is situated on the Barnard Castle road about 11/2 

miles from the town, and the area investigated includes a steep 

wooded bank, sloping towards the river Tees, with an expanse of 

marshy ground at its foot. The only plant we have added to the list 

this year is Juncus obtusiflorus. This fenland rush still flourishes at 

Hell Kettles, as noted by Baker and Tate, and we believe it occurs in 

two other Darlington marshes. Is it as rare in our counties as Baker 

and Tate suggest? Apart from this our Baydales results have been of 

a negative character. Samolus valerandi gathered long ago inland by 

Stephen Robson at Baydales (Baker and Tate) was still there in 

1918, but diligent search failed to reveal it either this year or last 

year. Campanula   
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glomerata, the last survivor of the calcareous plants for which 

Baydales was noted in the past, also seems to have gone, although it 

was found here in 1923, and not far away in 1925. We have watched 

the struggle of Epipactis latifolia for some years and saw in 1918 

two plants, in 1919 four, in 1923 five, in 1926 ten, but this year only 

two specimens were seen-a disappointing result.  

 One other plant deserves mention-Smyrnium olusatrum 

(Alexanders), reported by one of us from the riverside near the 

bridge at Hurworth. This is of interest because Hurworth 

Churchyard was the only Durham locality given for it in Winch's 

Flora (1805), and Hurworth is probably still its one inland locality 

hereabouts.  

 THE NORTHERN NATURALIS TS' UNION IN  

WEARDALE.  

 The Northern Union held its fifth Field Meeting on 

Saturday, July 17th, when the Frosterley Quarries and Bollihope 

Burn were visited. Travelling by motor car and char-a-banc over 

fifty members assembled, and at Frosterlev were met by Mr. M. 

Lee, the Rev. W. F. Cullen and a number of other local naturalists 

who had volunteered to act a guides, and whose presence added 

greatly to the enjoyment of the members and the success of the 

meeting. Seeing that there is so strong a nucleus in existence, and so 

much still to be discovered in the dale, it is very desirable that the 

Weardale Natural History Society should be revived now.  

 The rocks of Weardale form a great succession of 

alternating limestones, sandstones and shales and the regular 

stratification of the component sills is well exhibited in innumerable 

natural profiles about Stanhope. The outcrops of limestone can be 

distinguished, even at a great distance, by their smooth outlines and 

covering of short, sweet grass, which attracts the sheep in hot 

weather; they become especially conspicuous during a thaw, after 

snowstorms, the scarps being then outlined by long, straight-edged 

drifhts.  
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 Prominent among these sills is the Great Limestone, the 

economic stay of the dale, for, in normal times, something like a 

million tons of this rock is wrought and dispatched in a year, mostly 

to the Middlesbrough district, where it is smelted with coke and 

ironstone for the production of pig iron. This limestone is exposed 

throughout the whole of Upper Weardale, as its eastwardly dip only 

slightly exceeds the slope of the dale-bottom and, except near 

Wearhead, it is not dislocated by any large cross faults. Around 

Stanhope and Frosterley, it is very conveniently placed with respect 

to the railway line and it has been largely quarried on both sides of 

the dale. Followed eastwards, the level is gradually lowered until at 

Broadwood Bridge it passes beneath the surface. With the prevailing 

easterly dip of the beds, the remaining member of the Bernician 

series are encountered, followed by the Millstone Grit and Ganister 

beds and, about Towlaw, the Coal-Measures.  

 The Great Limestone is about 70 feet thick at Stanhope and 

is made up of some 20 "posts" or layers, each with its own 

characteristics, hidden in the main from the lay person, but well 

known to those who spend their lives in intimate contact with the 

rock. Each of these posts has a special name by which it is known to 

the quarrymen. Some of these names are quaint and the origin of 

most can only be vaguely guessed. Space will not allow of a full 

enumeration, but a few may be quoted by way of illustration: 

Newcastle Post, Whaley, Stiff Dick, Dun Jim, Three Tom, 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 much used for 

ornamental purposes and is widely known as Stanhope or Frosterley 

marble. Very fine glacially smoothed and striated surfaces may 

often be seen at the quarries, when the clayey overburden has been 

stripped and the surface washed by heavy rain.  

 Another point of interest in connection with this limestone 

is that it seldom makes an impressive feature when cut 
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 through by a large stream, as, for example, the Wear at Broadwood 

Bridge; but a burn, or even better a small sike, working along the 

jointing and bedding planes, removes the rock in cuboidal masses 

and often produces most wonderful miniature canyons. Examples of 

this action occur in Teesdale on the Hudeshope Beck, in Alston 

Moor at Clargill and in Weardale on the Irishope Burn and Reahope 

Burn. The last-named is on the Stanhope Burn, about a mile from 

the town and is well worth a visit. Many fine gorges and associated 

caverns have been destroyed by quarrying operations.  

 In the bed of the Wear between Stanhope and the town of 

Rookhope the Little Whin Sill is continuously exposed and its deep 

erosion by the river, along with its rugged columnar weathering and 

sombre colouring, produce one of the finest sketches of water-

scenery in the whole dale. The sill can be traced with ease to the 

Rookhope Burn on the left bank and the Horsley Burn on the right; 

in the latter there is a fine little force which falls over the whin in a 

single plunge. The Little Whin Sill is 30 feet thick and, though 

intrusive, maintains a constant horizon between the upper post and 

the two lower posts of the 3 yard limestone.  

 Weardale has long been a famous lead-mining district and 

two of the strongest veins in the dale, the Slitt Vein and the Red 

Vein, occur in the neighbourhood of Stanhope. The spar which 

accompanies the lead ore is mainly fluorspar and this is generally, in 

good specimens, of a purple or violet tint. This spar, once worthless, 

has become of value in recent years as a flux in steel-making, and 

many old mines, in which the veins were formerly "slit," or worked 

for the ore in the middle, leaving the sparrv sides, have been re-

opened and are being worked for fluorspar. The crude work from the 

mines is dressed and the cuttings of fluorspar marketed, the lead ore 

being a by-product. Such a mine is that of Stanhope Burn and the 

water of the burn at Stanhope shows evidence of the dressing 

process.  

Although the earlier part of the day was beautifully fine the 

sun had disappeared by the time the quarries were  
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left, and a grey sky interfered with the work of the entomologists. In 

spite of this however Mr. S, Campbell and Mr. M. L. Thompson 

found a few beetles, among them Calathus flavipes, Bradycellus 

harpalinus, B. similis, Donacia versicolor, Bembidium 

atrocoeruleum, Trechus obtusus and Scirtes hemisphaericus, the last 

named being an addition to the County list. Neither the locality nor 

the time of year were particularly good for'the ornithologists, but a 

number of interesting notes were made. A Willow Wren still sitting 

on eggs was found by the side of the railway, and a Sand Martin's 

nest with fresh eggs in a hole by the river side. A pied Wagtail was 

feeding young in one of the quarries, but on the whole there was 

little to be seen, and only the weakened song of the Willow Wren, 

and that of the Linnet and the Lesser Redpole remained of the earlier 

chorus.  

 The botanists had a most successful day, Mr. R. B. Cooke 

finding a curious Cuckoo Flower with double flowers coming out of 

the base of the pod; but his best discovery was the Ivy-Leaved Bell 

Flower, concerning which a detailed note is given on another page.  

The following plants were reported to the Recorder, Mr. J. E. 

Nowers: 

Ranunculus flammula. Echium vulgare.  

Cardamine pratensis.  Linaria minor. 
Hypericum hirsutum.  Veronica scutellata var. villosa. 

Geranium sylvaticum.  Pinguicula vulgaris. 

G. dissectum.  Origanum vulgare. 
G. pratense.  Clinopodium vulgare. 

Ononis spinosa.  Teucrium scorodonia. 

Trifolium medium.  Empetrum nigrum. 
Anthyllis vulneraria.  Orchis Fuchsii. 

Potentilla procumbens.  Gymnadenia conopsea. 

Alchemilla arvensis. Juncus bufonius.  
Poterium officiale. Luzula multiflora. 

Rosa micrantha. Spargandium simplex. 

Parnassia palustris.  Scirpus setaceus. 
Sedum album.  
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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. 

polystachyum. 

Myosotis sylvatica.  

M. caespitosa.  

 On Bollihope Common cars were waiting to take the party 

back to Frosterley and an excellent and welcome tea. From every 

point of view the meeting was a success, and the travellers returned 

home with a strong desire to re-visit so interesting a district.  

NOTES AND RECORDS. 

BIRDS.  

Stereptopelia turtur turtur L. Turtle Dove.  68  

On June 27th, I saw two Turtle Doves fly into a small plantation near Belford Station. 
This species was observed some years ago near Spindlestone, but it is not yet 

recorded as a regular summer visitor to that district. Further observations on the 

occurrence of this species in Northumberland would be of interest. 

Limosa Zapponica Zapponica L. Bar-tailed Godwit. 68 
On June 25th near Ross Links I saw 12 Godwits in the grey plumage of winter. This 

species is usually described as a Winter visitor to our coast. It is occasionally seen in 

spring and early Autumn, on its way to and from its Northern breeding grounds, and 
it then shows more or less distinct traces of its reddish breeding dress. The birds seen 

by me in June had no such traces and were therefore probably immature non-breeding 

birds in their first summer, that is, one year old. If these Godwits normally take two 
years to come to maturity, it would be interesting to know where the majority of such 

year-old birds spend their summer. The non-breeding Turnstones aud Oystercatchers 

which regularly spend the summer on our coast put on the normal summer plumage 
of the species-why not the Bar-tailed Godwits? 
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Sterna paradisaea. Arctic Tern.  68 

On June 26th, on the Longstone and the Brownsman I noted several Arctic Terns 
with white foreheads and dark reddish legs. These are most probably year-old birds in 

their first-summer plumage. It would be interesting to discover whether these birds 

are actually breeding or only accompanying the adult flocks. Further observations on 
this, point should be made. 

Uria aalge, Common Guillemot.  68 

On June 26th, off the Inner Farne I observed a Common Guillemot with the whole of 

its upper parts-head, neck, back and wings-of a pale fawn eolour._G. W. 
TEMPERLEY.  

INSECTA. 

LEPIDOPTERA.-BUTTERFLIES AND MOTHS.  

Tephrosia bistortata Goeze. Engrailed.  66 

As is usually the case, I went to Chopwell in May to secure a few females of this 

species with which to continue my experimental work. Although my friend, Professor 
Peacock and myself searched for a considerable time, only two were found. As I have 

noted elsewhere, only on one occasion have I even been able to secure a second 

brood example of the northern race of this species , neverheless, on this occasion I 
bred several specimens in July, including one black form exactly like those induced 

experimentally in southern strains. Since the captured female was a type and the ratio 

of types to blacks was 4:1 the suggestion is strong that the melanism in this case 
likcwise behaves as a Mendelian receesive.   

Hesperia malvae L. Grizzled Skipper. 66, 67, 68  

In his recent paper on the Lepidoptera of Northumberland and the Eastern Borders, 

Bolam reports this butterfly, which is an addition to our local lists, from both 
Northumbrian vice-counties. He has himself taken it near Chathill, whilst Mr. J. S. T. 

Walton has it from Stocksfield. There seems therefore no reason for my withholding 
the fact that it occurred here at Birtley on May 4th. 1900, in some plenty on the old 

quarry hill on the northern borders of the parish. Strangely enough, I never saw it 

again nor did anyone else, and I refrained from publishing the record which its 
occurrence elsewhere with us now warrants. There is not the slightest reason for its 

apparent scarcity with us for it occurs in Britain from the English Channel to 

Sutherland, and its larva feeds on Rubus and Potentilla. Like Callophrys rubi (the 
Green Hairstreak) it has simply been overlooked.-J. W. H. HARRISON .  
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MINERALS OF THE NORTH COUNTRY.  

J. A. SMYTHE. 

MINERALS OF ORGANIC ORIGIN-HYDROCARBONS. 

 Hydrocarbons, or compounds of hydrogen and carbon, have many 

times been observed in association with coal-bearing 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 sometimes 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 constituents and, 

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 country chemists. 

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 in the 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 and Garnett, 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 middle of last   
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century. The vast complexity of hydrocarbon-chemistry 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 prepared 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. Thus, the literature 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 description 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 hydro-carbons, or compounds of hydrogen and 

carbon only (the carbo-hydrogens 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. of oxygen, a typical 

analysis being: C = 86.5, H=8.0, O=5.5 per cent. 

 Ozolcerite and Urpethite (2). 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 along the 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, 

Schrötter and Malaguti. It melted at 140o F. boiled about 250o, 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 numbers refer 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. 

 Settlingstones Resin (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: C=85.1, H=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 the ash-free material, is: 

O=88.6, H=11.4. The ratio 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 matter 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 Odin Lead 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 stained black and the elaterite oozes out as a thick brownish 

mass resembling gutta percha; in places, too, there are pockets of a black, 

coal-like substance, which is associated with calcite and fluorspar. Johnston 

analysed three specimens  
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from this locality; 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 85.5 84.4 86.0  86.2 

Hydrogen 13.3 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 examination of 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 analytical 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, what is so 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 in explanation 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 paraffin (parum affinis) 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 CnH2n+2 where n has an integral value. The first member is CH4, 

methane, the chief constituent of firedamp and the series runs, in order of 

increasing complexity, C2H6, C3H8, C4H10, and so forth, there being a 

common difference in composition, between contiguous members of CH2. 

 The olefines are more reactive than the 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 CH2. and are represented by the general formula CnH2n; their 

first member is ethylene or olefiant gas, C2H4, and from this the series runs: 

C3H6, C4H8, C5H10 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 passing 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, that of the olefines is the 

same for all members, since the formulas are all multiples of CH2; this 

corresponds to C=85.7, H=14.3. In the case of the higher paraffins, where n 

is great, it will be evident that, since the combining weights of carbon and 

hydrogen are as 12:1, the composition of CnH2n+2 does not differ much from 

that of CnH2n. 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. Hence 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 

make-up. 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 investigators 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, almost to their 

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 general, of 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 fractions, however, 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 now be briefly described. 

 Oil from the Roof of the Cockshead Coal Seam, South 

Staffordshire (7). The crude oil was solid at 15oC. and contained 0.62 per 

cent. of sulphur. It was cleaned by washing with alkali and acid and then 

distilled under reduced pressure. Only 60 per cent. distilled up to 300oC. 

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 higher paraffins, but 

contained in addition from 2 to 11 per cent. of olefines. 

 Paraffin Wax from Ladysmith Pit, Whitehaven (8). This oil was 

struck at a depth of 1,000 feet from the surface oozing from the base of a 

white post overlying a coal-seam, but 300 feet below 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 to 300oC. and 

this was resolved 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 probably C10H22. 

 Paraffins from the Haigh Moor Seam, Hemsworth, Yorkshire (9). 

This coal-seam 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 350oC. at 20 mm. 

pressure. Fractionated as in the other cases above, similar oil and solid 

paraffins were obtained. The lowest paraffin was probably C10H22 and 

definite evidence was obtained of the paraffins C20H42, C22H46, C23H48, 

C24H50, C25H52, C26H54, C32H66.   

 These brief details fail to do justice to the labour 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 older 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 subject. 

 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 to their place of condensation by firedamp and, 

with great acumen, drew the conclusion that the fire-damp must contain 

inflammable gases other than methane and that, in consequence, its 

inflammability would be increased, since the lower limit of composition at 

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 were at hand 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 out 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 the 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 faults has 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 rather 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 the evidence 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. 

1882-1926. 

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, he was 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 until the end 

of his life except for two periods-in 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 series from 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. 

Imperturbable-the boy said that if dynamite exploded under his chair he 

would go on   
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correcting exercises as he sailed through the air-and 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 learned 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. I think he often 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 diaries show that he worked at it as carefully and as 

joyously as at everything else. Later he added Botany, chiefly, I believe, for 

the sake of the boys around him for walks with Mr. Black were an 

enjoyable feature of Corchester life, and I have seen him on his knees 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 rarity, but 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 adopted generally.   

 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, 1917. 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 this time  
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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 fright at 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 of anything 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 effects 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 failed him and 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. I think his 

visitors derived more benefit from their calls than the patient can have done. 

 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 his death 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 king 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 march 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 a self-conscious 

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 changing seasons. 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 from generation 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 

his labour 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; of vintages 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 conditions 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 Ages, beginning it would seem, before the earliest 

record of life upon our globe.À   

 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 with individuals here and there noting the 

dates of various events in the changes of the seasons. Of these the prince 

was Gilbert White with his Natural History of Selbourne, the Hampshire 

village of which he was the clergyman. With him we may date the 

appearance 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 of agriculture 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 the definition 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 meaning is a 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 a rule concentrated   

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

À"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 here to other series of individual 

observations in the earlier part of the 19th century. Such are those by Jenyns 

at Swaffham, Cambridgeshire (1820-31), used by Edward Newman in his 

Naturalist's Calendar in the late sixties; by Cox in Kent and at Limpsfield, 

Surrey (1808- 61); Whistlecraft in Suffolk (1819-64), and Blyth at 

Burnham, Norfolk (1840-79). Curiously these are all from south- east 

England and this, too, is true of the most remarkable series in existence, 

carried on at Stratton Strawless, Norfolk, from generation 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 read 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 water-mill, a chart was discovered under 

the floor giving the results up to the 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 of any record, 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 active 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 splendid 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 co-ordinated 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 twenty-two 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 than with the 

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, particularly 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 a phenological map 

for Europe showing by isophenes (cf 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 encourage 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 sunshine were 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. Hopkins of 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 been strikingly  

*Reproduced as frontispiece to Robert's capital Naturalists' 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 plum (Prunus Pissardii) flowers 

gives it the best chance of withstanding 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 count? So 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 Ministry of Agriculture has invited co-operation by the 

Meteorological Office and the R.Met.S. in a scheme for a close co-

ordination of the three essential -crop experiments, phenological and 

meteorological records -at a few selected centres. Phenological sequences 

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 events spread over the whole 

phenological year, December to November. 

(2) To confine these to twenty-four 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 meteorological 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 even here 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 rate of four 

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, 

closely 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 countries 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 year, were in touch only with the United States, Belgium, 

Holland and Central Europe. An attempt to advance further has been made 

by three articles in Nature (October 25th, 1924; May 25th, 1925; March 

20th, 1926)* which have met with gratifying responses, practically 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 hopes 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 three-fold  

 *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. this autumn. 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 agricultural students 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 and instructions, 

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 of urban and 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 old Transactions, the Tyneside Naturalists' Field Club 

held fascinating Field Meetings in 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, streams have been ruthlessly fouled and their 

pleasant valleys devastated by pit-heaps   
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and refuse-dumps. 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 typical 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 we should 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 duty to 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 most cherished possessions. 

Many of the denes and woodlands of to-day 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 we may say 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 features which 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. Under the 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 urban authorities 

or rural district councils may prepare 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  

 

  opposition to the proposals is heard. The finally approved, 

have the force of law.   

 The town-planning 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 is easier 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 thought-out scheme, which will prescribe:-   

(1) The routes of the main thoroughfares,  

(2) The width of street, 

(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 suitable 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 in practice that it is often advantageous for a 

number of local authorities to co-operate in town-planning a wide area. 

Joint Committees for regional town-planning have been formed on both 

sides of the Tyne; the area covered by them is indicated on the 

accompanying sketch-map. Nature-lovers 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 concerned 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 sometimes possible to preserve them by scheduling a small area and 

further safe-guarding it by having a non-industrial belt round it.   

 A comparison of the sketch map with the ordnance map will show 

that the area covered by these Joint Committees includes such places as 

Gosforth Park, Holywell Dene, and 
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 the Seaton to Blyth sand-dunes 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 some of the local 

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 to undertake 

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 actually 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 such plans as 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 schemes there is a North Tees Joint Committee 

covering Stockton, Billingham and a part of Stockton Rural District; while 

Darlington and West Hartlepool are also preparing town-planning schemes.   

 So there is useful work to be done by Nature-lovers in the 

Northern Counties. Let them bestir themselves before it be too late.  

  




