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TEANSACTIONS.

SESSION 1907-1908.

1.—THE BIRD LIFE OF AN OUTER ISLAND.

By Mr J. C. ADAM.

{Communicated, Nov. 27, 1907.)

Our island lies in the Atlantic—an insignificant, unknown
fragment in the far-flung archipelago of the Outer Hebrides.

We sought it because it was remote, unhackneyed, unex-

ploited by the bird-book makers, holding out the fascination of

virgin ground. It lies a dozen miles from a steamer port, and

the final stage of your journey has to be accomplished, after

the manner of Dr Johnson, in an open boat. Dr Johnson

would have made a good deal of that. "This is now the

Atlantic," Boswell records him saying on one occasion during

the famous tour, " and if I should tell at tea-table in London

that I have crossed the Atlantic in an open boat, how they'd

shudder, and what a fool they'd think me to expose myself to

such danger." Dr Johnson, I say, would have made a good

deal of it, and so do we, if from different motives. Nearly

130 years have passed since Dr Johnson's day, and there is

still no change, no improvement in the means of communica-

tion between the islands which lie beyond or out of the track

of steamers ; and this of course is deplorable. But for the

three who figure in this narrative, nine-tenths of the fasci-
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nation of " our " island would disappear with the advent of

anything better, anything more suggestive, more reminiscent,

of the civilisation we are striving to leave behind, anything

more likely to facilitate the progress of the tourist and all

such despoilers of Arcadian lands, anything more shattering

to that spirit of adventure which lends a new and thrilling

colour to every incident, carries your heart high through

every diflSculty, mocks at them indeed and hopes for them,

which is the very root of your pleasure when you would play

the savage. We have traversed that dozen miles of ocean

when the air was breathless, and only the long ground-swell

bore witness to the mighty pulse of the Atlantic, and our

crew toiled for hours at the sweeps. We made the voyage

this summer when all the familiar forms of the islands were

curtained in mist, and a squally wet breeze freshened out of

the north, and our sail was reefed down to a mere rag. In

the sounds between the islands great walls of green water

rushed in from the west to overwhelm us, but our craft rose

on them exultantly, sometimes buried her nose skittishly in

the crests and drenched us to the skin, and went canting and

reeling and plunging onward like some sentient thing filled

with purpose, and carried us safely, as she has ever done, to

our destination.

Eoughly speaking, the island rises in gradual slopes from

the east into three hills and then drops sheer down into the

Atlantic. Eock practically encircles the whole island except

at one point on the eastern side, where a wide sweep of white

sand forms, in summer at least,—in winter we were told the

big seas carry it away,—the shore of the village bay. The

village musters about a score of biggans huddled together in

true Hebridean fashion, a few hundred yards from high-water

mark, but forming a more picturesque, a more primitive (and

Heaven knows ! some of them are primitive enough) scene

than any other island clachan I have known. North and

south of the bay the cliffs begin, and, gradually rising as they

go until they culminate in a magnificent precipice nearly

800 feet high, engird the island with iron bulwarks, which

the Atlantic and the Minch would fain join forces to

demolish.

From the rational human standpoint, it is probably as
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hopeless and forsaken a patch of land as a man could well

conceive of; from our standpoint—the standpoint of men
fresh from the " cribbing, cabining, confining " process of

modern business, eager to escape the Bastille of town civil-

isation, with no ambitions for the moment higher than the

study of sea-fowl— it is a hunting and camping ground unsur-

passed in all the wild territory of Western Scotland. Here

if anywhere a man may have freedom—here are no restrictions

of proprietors, here no restraints of law and order, here he

may throw the trammels and conventions of society to the

winds and learn, as Skelton says, that civilisation is only a

bad habit which we may expect to outgrow. And if he goes,

as we have gone, courting adventure and the stress of primi-

tive living, Gaelicless, provisionless, except for a quantity of

sweets and tobacco, it is no straight and easy way of exist-

ence, but a whole-hearted, hand-to-mouth, savage life, needing

all the wit and craft of the hunter to maintain it. It is no

part of my business to dilate on this. Briefly, there are

fish—a black host of saithe and lythe—seething round the

base of the rocks for those who care to take them out ; and

there are sea-fowl in tens of thousands on the cliffs for those

who care to capture them. Having an inherent disinclin-

ation to starve, and a modicum of Sassenach energy and

ingenuity, we fished and fowled daily. Fowling as an art and

as the mainstay of life is practically extinct in this island, as

it is in almost every other bird-island in Scotland with the

exception of St Kilda, and although sporadic expeditions to

the rocks are still made by unusually active natives, I am
afraid it must soon be counted, even in this remote corner,

among the pursuits of the past. The method at present most

favoured on the island—mainly I think because of its free-

dom from risks—is so utterly simple and yet so laborious

and uncertain, as compared with the devices employed in

the Faroes and Iceland, that it is not difficult to understand

how little the inventive genius has been developed in the

Celt. This method consists in taking advantage of a good

breeze, and in using a long pole—a caber—on the summit of

the cliffs to knock down the birds as they are driven inland,

or as they fight their way out again in the teeth of the wind
to reach the nesting ledges. We were never able to master
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it, principally because of the great weight of the pole, but a

stalwart native adept could kill a score or two of birds in an

hour. With a lighter and more efficient instrument, such as a

bamboo rod fitted with a triangular net, which is something

like what they use in the Earoes, the business could be done

with half the expenditure of energy and twice as much pre-

cision—at least I have C.'s authority for thinking so. The
more common method of fowling practised on the Scottish

isles, however, is by means of a rod about 13 feet long, fitted

at one end with a small hair noose, which requires to be

cunningly slipped over the head of a bird as it sits on the

nesting ledge. In some islands even this instrument has been

improved by numerous little artifices, but in our island, of

course, it retains its simplest and most incompetent form

—

and it was for such that C. guilefully bartered several ounces

of tobacco, and with such, altered and put in order as only

C.'s craft knew how, that he indefatigably kept our larder

stocked with fresh Guillemot and Puffins, so that the great

hunger was stayed and happiness reigned.

From the village itself it was remarkable how little of bird-

life presented itself to view, how little indication there was of

the wealth of life which gathered every summer on the island's

verge. A few gulls, perhaps the magnificent pinions of a

Great Black-back sweeping overhead, a few Shags, and maybe
a Black Guillemot paddling and diving in the bay, would be

all the sea-fowl life visible, and the inland forms were not

obtrusive. There was a Mavis who sang every morning from

the roof of one of the hovels ; there was likewise a Blackbird,

but I cannot recollect that I ever heard him sing ; there were

assertive Starlings ; there was the persistent drone of Common
Buntings among the cultivated patches behind the crofts ; and

there was, day and night, unceasing, the harsh iteration of a

Corncrake, " shearing the mellow quiet with a blade of ragged

edge." We were moved to rout this gentleman out several

times, as we failed to find the reason for so much loquacity.

Kavens—we gauged them at three families—and Hooded

Crows sometimes joined the gulls, and huilted over the village,,

but we generally saw these black-and-piebald marauders, as

we came and went from the cliffs, perched on the wide fences

of earth and stones by which each crofter or squatter jealously
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guards the morsel of land which he is striving to wrest from

the sand and the salt winds and to harness to the will and

needs of man. Away from the fertile hollows, almost the

only birds well distributed over the island were the Meadow
Pipit, the Wheatear, and the Starling—the latter perhaps

gradually making himself master. There were also, but less

abundantly, the Skylark and the Twite ; on the cliffs we saw

one or two Wrens, and among the lower rocks there were

Kock Pipits.

The land bird which interested us most was the Purple

Sandpiper. This bird, as you are doubtless well aware, is a

common winter visitor to our shores, and its appearance in

midsummer in what seemed to be breeding plumage almost

inevitably whetted our curiosity. Our eagerness to see more

of it than a casual glance afforded was stimulated also by

some slight acquaintance with previous records of the Purple

Sandpiper's occurrence, and with the reports—the strong pre-

sumptive evidence as the late Mr Saunders called it—of its

having bred within the confines of the British Isles. A famous

Scottish naturalist saw and shot Purple Sandpipers on one of

these islands on 27th May away back in 1870, but the birds

he observed appear to have been near the eastern shore, the

natural and expected resort of such migrants in the winter,

and consequently also of those non- breeding birds which

continue to linger on during the summer. But where we
saw Purple Sandpipers, and where alone we saw them, was

right up near the summit, on the western slopes of the highest

hill—a stony, sparsely grown stretch of ground, becoming as

it neared the edge of the cliffs almost entirely bare ; and it

was their position here which first inspired within us a tiny

hope that they might have stayed to breed. Saxby— a

reliable man in many ways—in his ' Birds of the Shetlands,'

averred confidently that the Purple Sandpipers which re-

mained during the summer in this country retired regularly

from the shores to the higher ground for breeding purposes,

and that eggs had been brought to him from these same hills

which he had no hesitation in pronouncing to be genuine

specimens of Purple Sandpipers' eggs. Ornithologists, how-
ever, are a sceptical race, except where their own observations

are concerned, and this latter piece of information has been
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consigned to the limbo of the unauthenticated ; but we are

inclined to think, humbly as befits men who make no claim

to being ornithologists (by the way a synonymous term for

egg-collectors), that the former statement as to the Purple

Sandpipers' habit of retreating to the hills is worthy of some

attention—might indeed, to put it colloquially, have some-

thing in it. I regret that, except to record a fresh example of

this habit, we can carry the matter little further. For one

thing, the demeanour of the birds was decidedly discouraging

—perhaps I should also say puzzling. I don't know just

exactly how a breeding Purple Sandpiper ought to behave

when disturbed at its nesting quarters, but the impression the

birds we saw made upon us was not that of anxious, solicitous

nest-owners. They had the most confiding and perplexing

way of running round us almost at arm's length, so that we
could make quite certain of their identity, note the purplish

black back and the white abdomen and the yellow legs

;

indeed, had we been impolite enough, we might have noticed

that the tarsus is shorter than the middle toe, but as we were

not, I can only say it is so on the authority of greater men ; they

would also pretend to feed, and at frequent intervals they

would stop in their tracks and preen their coverts, and by

every look and gesture express entire indifference to our

presence. Never once did we see any sign, any antic, that

might have been interpreted as a clue to the ownership of

either a nest or young ; and although we searched diligently,

we found nothing that could be considered, even in the

wildest flights of C.'s imagination, a nest or a nest-depression

in that stony wilderness ; it would have been surprising if

we had. During our June sojourn we saw the birds as late

as 21st June, and this year we saw a solitary bird on the

top of a neighbouring island as late as 13 th July. It was as

exasperatingly tame as all the others, and after we had watched

it for some time, hoping against hope, my brother turned the

camera upon it, to find, in disgust, timidity suddenly asserting

itself and the Sandpiper almost out of sight. We might have

hazarded the theory that those Purple Sandpipers, which

forego the northern journey and elect to summer it along the

fringes of our coast, perhaps retire inland merely in deference

to some inherent inclination, and that once there they find
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food-supplies, which would have been absent earlier in the

year, sufficiently abundant to persuade them to remain there

until some other and more powerful instinct supervenes to

direct their course elsewhere. We might have ventured this

theory, I say, did we not have Mr Seebohm to tell us that the

food of the Purple Sandpiper consists of marine insects, small

crustaceans and molluscs, and the seeds of several shore plants,

but which of these it was to get on that barren surface where

we saw them, it baffled us to know. With that stultified

theory, in fact, we have in the meantime let, or tried to let, the

matter rest, but perhaps the wits and observations of some

of the members of this Society may be able to assist in its

elucidation.

On the wide stretches of bare rock which approached the

summits of some of the lower cliffs there were several pairs

of Oyster-catchers. The elevation was sometimes 100 and

sometimes even 200 feet, and in view of the Oyster-catcher's

addiction to sea-level and river-level on the mainland and

on other islands, where we have taken upon ourselves the

protracted pleasure of searching for their nests, we thought

their liking for nesting quarters at this altitude rather strange,

although, judging from the difficulty we experienced in finding

their nests, the ground was evidently quite as well adapted

to their purpose as foreshore or river shingle. We did

succeed in finding several nests with eggs, but we inferred

from the behaviour of most of the pairs that we disturbed

that their young were hatched. When a pair of Oyster-

catchers have young, they create the most distracting din

imaginable, and we frequently abandoned the search for the

progeny—a search which, after all, is only comparable with

the proverbial one of looking for a needle in a haystack

—

out of sheer inability to endure the torment of sound which

assailed us right and left and overhead as we rummaged
among the likely nooks and crannies of the rock. Beyond

the Oyster-catcher's territory was the domain of the big gulls

—the Herring and the Lesser Black - backs ; in fact their

respective spheres of influence encroached upon one another,

and the clamorous cloud of swirling gulls, which even

encanopied the intruder, was invariably " threaded " by the

high-pitched, piercing notes of a " sea - pie." The Herring
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Gull was by far the most abundant species—I think he is

always the most abundant at littoral colonies, where both

Herring and Lesser Black-back are present, except perhaps

at the Fames, where the Black-back, for some reason doubt-

less connected with human protection, manages to pre-

dominate. Both are undesirables in the cliff-world, thieves

and assassins, making life a burden for their weaker brethren

on the ledges beneath ; and yet an observer, knowing no better,

might have thought that the gulls took upon their ample

shoulders the care and protection of the whole cliff colony,

so great and vehement was the pother to which they treated

an inquiring human. They heaped abuse on our innocent

heads every hour we spent on the cliffs. A Herring Gull

would greet us with an imprecation ere we had arrived within

sight of the ledges, and a Lesser Black-back would accompany

us two hundred yards inland with a host of maledictions

when we departed homewards. They believed whole-heartedly,

did the gulls, in invective ; our indifference never disheartened

them—the same gulls were as ready to shriek curses at the

same particular spot on our tenth visit as on our first, and

our continued presence only incited them to finer and, doubt-

less, profaner efforts. And you must remember that many
of these gulls were not perturbed because we were venturing

upon ground sacred to their nests and their downy offspring.

An odd pair of gulls might be found nesting in splendid

isolation at any part of the cliffs where there was a suitable

site for them, but the bulk of the Herring and Lesser Black-

backs confined their breeding operations to a few well-defined

tracts, where the upper rocks were broken into broad flat

shelves and supported a considerable growth of grass and

sea-campion. It was business the gulls were after when we
stumbled into their midst, the business maybe of appeasing

the insatiable appetites of their families half a mile distant,

but business which brought nothing but ill to the rock-fowl,

—business so ruthless and high-handed that their indignation

at our intrusion appealed to us as something remarkably akin

to hypocrisy. In fact as the evidence—the chance evidence

which we encountered during our cliff scrambles, we did not

seek for it; if we had it was only necessary to persuade a

young gull to disgorge his last meal, an easy matter in my
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brother's expert hands, to have it cast very visibly at our

feet—accumulated, we grew to dislike these big gulls. Truth-

fully, the Herring Gull,—I single out the Herring Gull not

because he was one whit worse than his cousin and neighbour,

he was merely the most numerous and the most obvious

offender,—had never stood high in our affections ; his beautiful

form, the white and tender pale grey of his plumage, the erect

-carriage, the ease and grace of his flight, had been always

admired ; but the callous, almost sinister, expression of his

•eye, set in the cold white beetling brows, the rancorous,

petulant tone of his voice, the wrangling bullying fashion

with which he was wont to earn his daily bread among the

garbage heaps of a seaport or in the wake of a pleasure-

isteamer, had discouraged that fervent interest which the bird-

man, inspired he knows not how, is apt to lavish upon his

favourites. Now, as we came to know him better, his beau-

tiful form seemed nothing more than a cloak for his enor-

mities. As he sailed overhead distributing expletives, he

appeared the evil genius of the colony, and we took an almost

malevolent delight in thwarting his cut-throat plans, and in

assisting him to spend a few flat, stale, and unprofitable hours

awaiting our departure. He was so righteously angry and

resentful, that we had no qualms of conscience in keeping

a small party aloft for several hours at a time. It was only

the thought of his offspring which prevented us sometimes

in the heat of our annoyance from doing more, for in spite

of the damage which the Herring Gull was doing to the

young of other birds, we had no desire, curiously enough,

that harm should befall his own. But the baby gull is so

engaging and lovable a youngster in his warm, mottled coat

of down, so quaint and ludicrous in his precocious poses and

awkward gait when he takes it into his perverse mind to

stampede helter-skelter across the rocks on his flip-flappering

webbed feet, that I have known occasions, when we have

been in the midst of a nesting area, for the suggestion to

-emanate, from no less vindictive a person than C, that we
should remove our interfering persons to allow the infants'

crops to be filled.

When you had passed within the dominion of the gulls, you

were on the brink of the cliff- wall, and from some coign of
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vantage might look down on the perpetual wonder and prodi-

gality of a rock-fowl city. For sheer impressiveness you were

perhaps wise to choose a stance as far down as you could reach

in one of the great chasms which the ceaseless grind of the

tide and the stress of Atlantic weather had gnawed into the

very vitals of the island. There you might feel that you were

in the very heart of the cliff world and entirely out of your

own ; on either side of you the towering precipices thronged

by myriads of nesting sea-fowl, the space between filled with

their rapidly moving forms, and from it all arising the in-

describable clamour, the weird wails of Kittiwakes, the uncouth
" gurring " and grunting of Gruillemots and Eazorbills, the whirr

of innumerable wings, and the thunderous undertone of the

pent ocean 200 or 300 feet beneath.

One might have thought that Nature had designed the

nesting habits of her sea-children so that every part of the

cliff should be utilised. On the upper shelving ledges, as I

have told you, were the big gulls, on every other ledge of im-

portance were Guillemots. On the cracks and ledges which

were uncomfortably small for the Guillemots were the nests

of the J^ittiwake gull. The smaller nooks and crannies and

corners left vacant by Guillemots were occupied by Eazor-

bills ; the large open crevices and fissures held the unsavoury

domicile of the Shag, while every slope of turf above the cliff

or midway: down was honeycombed by the excavations of the

quaintest, funniest bird of them all— the Puffin. Puffins

met you everywhere, arrayed on the edge of every rock,

dotting the green slopes, floating out to sea, crowding the air,

passing continuously from the land to the sea and from the

sea to the land, compelling one to marvel at the abundance of

life. Although the Puffin impressed you with his ubiquity,

the predominant partner, so to speak, on the cliffs was un-

doubtedly the Guillemot. Every fault and irregularity of the

cliff face was occupied by serried rows of black and white ; on

the broader ledges were shuffling, jostling crowds, from which

every few minutes an unfortunate bird was ejected by the

pressure of his comrades, and to which every few minutes an

ejected bird returned, dropping down in the middle of the

bustling company, to the loudly-expressed wrath and indigna-

tion of its members as a body and the inevitable discomfiture
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of another unfortunate bird who happened to be on the edge.

From a good position you could survey scores of incubating

Guillemots, all curiously enough with their faces to the cliff,

as if they were resolutely shunning the pleasures of the outer

world, and bending all their energies to the dismal, thankless

task of hatching eggs. You might see Guillemots attempting

with the utmost—the most touching—self-confidence to pre-

serve their egg on a slope whose angle looked like 60 degrees.

This was particularly manifest on a small rock-stack which

the sea had isolated from the main cliffs, and where the con-

gestion of nesting Guillemots might have equalled, if it did

not surpass, the famous Pinnacles. It differed from its Fame
Island prototype, however, in having its upper surface pitched

at a fairly steep angle, and also, I doubt not, in the immunity

it had enjoyed from the attentions of bird photographers. The

result was that when we clambered down the island cliff and

made a sudden and memorable appearance opposite that stack,

there was a mighty and continuous ferment on its summit.

Several hundred Guillemots attempted to leave simultaneously,

and dozens of eggs made haste to follow their owners' example.

We were dismayed at the havoc we had wrought, but were

inclined, such is human weakness, to blame the Guillemot.

"We had paid the Guillemot too high a compliment, credited

him with more intelligence than he possessed ; we and the

Guillemot would both, so we unctuously consoled ourselves,

profit by the lesson ! Although an outstanding one, this was

not by any means the only case of Guillemot miscalculation.

I have seen an egg in a crevice where it was quite impossible

for the bird to cover it at all, and scores of instances of eggs

toppling over or otherwise coming to grief from what looked,

from the human standpoint, uncommonly like carelessness. I

do not think there is any bird quite so careless of her egg or

eggs as the mother Guillemot is of that monstrous pyriform

one, which forms her all, nor any bird which surpasses her in

the attention and affection which she bestows on the solitary

chick who has run the gauntlet of so many mischances. It

is still a matter of dispute among some ornithologists as to

how this callow baby gets down from its lofty birthplace to

the sea, and we postponed our visit until July this year, so

that we might have an opportunity of satisfying ourselves at
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least as to how it is actually done. Not that we thought that

there was much of a problem about it, but that constantly re-

curring statement that the Guillemot carries her young down
to the sea, and the lack of corresponding accurate evidence to

support it, irritated us and constrained us to prove it one way
or the other. During the first few days of our sojourn—and

you must understand that the nesting season last year was an

exceptionally late one for all birds whose breeding is affected

by weather—there were no abnormal movements on the cliffs

that we could see. There were large numbers of young on

the ledges, but no sign of any departing, no desire on the part

of any of them to do anything but snuggle and sleep and eat

beside their mothers. When the parents were disturbed by

our arrival on the ledges, the immediate tendency of the

whole of the offspring of a ledge was to rush panic-stricken

together into some innermost corner away from the sea. Some
of the illustrations we procured show this tendency well, and

in the light of subsequent events it is one upon which I wish

to lay stress. From 6th to 9th July we had four days of

Atlantic fog and rain, and all work on the cliffs was suspended

—for the nonce we studied man and his habitations as they

have evolved, cut off from the rest of the world—and it was

not until 10th July that we had another opportunity for

watching the behaviour of the young Guillemot ; and when-

ever we approached the cliffs that morning we were conscious

of a change—of a new note rising amid the babel of sea-fowl

voices, to which we were well accustomed. We had heard the

note before—it was the voice of the parent Guillemot to its

child—but it had never dominated the general clamour as it

plainly did now. When I got down to a favourite perching-

place of my own, where I could sit about fifty feet above the

surging ocean, and have Eazorbills and Guillemots and Kitti-

wakes all about me, I saw at once that there were two or

three young Guillemots in the water, diving and disporting

themselves as if they had been accustomed to the element for

years instead of hours. I soon began to see also that the

young Guillemots left on the ledges beside me were not

crouching against the cliff as had been their previous habit

;

they were listening to their parents, who were in the water

below, swimming restlessly backwards and forwards and call-
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ing repeatedly with the most appealing anxiety. And the

youngsters evidently understood, for they were responding

with shrill pipings, and rushing hither and thither about the

edge of their ledge with their little wings outstretched in a

terrible state of excitement; their fathers and mothers were

calling to them to come down to the sea—and they feared to

make the plunge. Again and again I saw an eager chick

pause on the brink and hesitate, then, in a moment of im-

petuosity, he lost his balance and, turning a dozen somersaults,

reached the sea, where he dived immediately and was taken

charge of by an old Guillemot ; whether it was his real parent

or not I cannot assert, but I saw certain old birds, who already

had a chick beside them, leave it to accost and take charge of

others, who were bobbing about uncertain of their exact where-

abouts, and the whole business seemed sometimes rather con-

fusing to a human, although it was probably quite straight

and intelligible to a Guillemot. One after another, chicks

went down to the sea, some, as I have described, by accident,

others by a courageous launch out into space ; and again on

the next day and the next, we saw the same process going on,

and soon all round the island Guillemots swam with their

young, and the strange solicitous cry, which the Guillemot

keeps solely for its dealings with its young, was borne from

the bay to where we sat in our hut on the eastern side of the

island, and where previously sounds of the great bird colony

rarely reached us.

Perhaps the crowning touch to this great bird colony was
given by the single pair of Peregrine Falcons which inhabited

the island, and we look back on the day we located the eyrie

as the red-letter one of our 1905 visit. I remember the day

well,—a day of heat, broiling and breathless ;
" all airs were

dead," with the Atlantic seeming possessed of scarce energy

to foam along the island's bulwarks, and a cloudless vault

stretching out in an arch of the deepest blue to meet the haze

of the wide horizon. We progressed along the cliff edge

slowly—it was such a delight to sit in the cool moist depths

of the gorges, to commune with Eazorbills and Guillemots,

and hold intimate intercourse with Shags !—and it was late

in the afternoon when we came out on the summit of a big

headland which protruded into the ocean and towered out of
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it in an arc of dizzy precipice. My brother was ahead with

a camera, I was following with another, C. had lingered among
a multitude of Puffins to put a regal supper—was the Puffin

not the Peregrine's choice ?—beyond the region of uncertainty.

Almost simultaneously with a shout from my brother I became

aware of Peregrines screaming in the air beyond the headland.

I rushed back and flung the tidings to C, and straightway was

glad to see that two Puffins already dangled at his waist. C.

caught me up as I ran forward, and we joined my brother to-

gether on the brink of the cliff.

Our first interest was aloft, where two Peregrines whirled,

sometimes overhead, but mainly out to sea in a perfect storm

of fury. In a few moments we could distinguish Tiercel and

Falcon, and the Falcon was probably—remember we were

judging by behaviour—the more furious of the two. Back-

wards and forwards she swept across our line of vision ; twice

or three times she stooped towards the cliff with a rapidity

past calculation, and her screaming never paused for a mo-

ment, although now and again it rose in such an ebullition of

anger—impotent anger—that it " broke " in her throat. To

be quite fair to the Tiercel—and when I recollect the conduct

of some male Peregrines it would be grossly unfair to omit it

—he was (at first at least) almost as vehement as his mate,

but he preferred wide circles—sometimes he was entirely lost

to view—and he relaxed the vigour of his solicitude early.

Between them at least there was agitation enough to proclaim

an eyrie, and when my brother pointed to the litter of bones

and feathers—a perfect holocaust of Puffins—at our feet, the

fact of an eyrie existing somewhere on the two hundred feet

of shattered, crumbling, fissured rock, which dropped down
from beneath us to the heaving green of the ocean, seemed

established beyond conjecture. There was confirmation too in

the attitude of the sea-fowl which we could see scattered along

the face of the cliff. There was no unusual excitement among

them, no signs of terror : they were going about the ordinary

business of their lives heedless of the frenzied agitation above

them ; and this apathy of the surrounding sea-birds is always

a characteristic feature of a maritime eyrie. It is in such

striking contrast to the consternation which reigns at colonies

far removed from an eyrie, when the Peregrine appears on the
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hunt, that it leads me to think that either the Peregrine rarely

strikes in the vicinity of the eyrie or familiarity has bred a

kind of fatalism among the rock-birds which renders them

phlegmatically indifferent to the comings and goings and kill-

ings of their aristocratic neighbours.

But in spite of all this evidence of an eyrie, we still had

misgivings—so reluctant is a man to believe his good fortune

—as to its actual occupation. It was the 12th of June, and

a date when, by any number of precedents, the offspring of the

year should be gone from the eyrie ledge, if not from the care

and keeping of their parents. We could recall with only too

ready poignancy a day on an inner island when a pair of ex-

cited parents had enticed us into searching half a mile of cliffs,

and given us no greater recompense for our pains and perspir-

ation than a distant view of two well-feathered young Peregrines

perched on unreachable crags, quite obviously out of the eyrie

and at large, but quite as obviously still under the vigilant

eye of the old birds. This was the state of affairs we sus-

pected here, but all our scanning of what was visible of the

cliff from the summit brought us no further enlightenment.

It was plain we must get lower down, and C, to do him jus-

tice, had advocated this policy from the beginning. He did

not wait now for a plan of campaign to be formulated, but

recklessly put himself over the edge of the precipice and

disappeared. My brother and I perforce, if a trifle more

cautiously and gingerly, followed suit, and for a long time—so

it seemed, it may have been twenty minutes—we were scour-

ing this great weather-beaten rampart of gneiss, seeking routes

upward and downward, searching for coigns of vantage from

which we might gauge a Peregrine's likes and dislikes, groping

for castings or down—(unlike the Sparrow-hawk, the Peregrine

rarely leaves any of this about her nest)—or any morsel

which might guide us to the nesting ledge. Very early I got

ensnared among a jumble of loose rocks, which had been taken

possession of by a resplendent colony of Shags, and extrication

was still baffling me when the cry came up that the eyrie was

found. Strangely enough I got out of my difficulties immedi-

ately, and under C.'s pilotage—all honour to him—presented the

third and last beaming countenance before two young Falcons.

It was a typical Peregrine abode, situated about eighty or
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ninety feet from the real top of the cliff, and accessible (as we
proved it to be) without a rope or any hazardous rockwork.

Its very accessibility was typical. The Peregrine, like all our

cliff-nesting Eaptors from the Golden Eagle downward, and

unfortunately for himself, has no eye for the unclimbable in

a cliff. Any cliff site may of course be troublesome or even

dangerous to reach, and doubtless the Falcons will cling to

the position where they enjoy the greatest immunity from

marauders ; but the Peregrine possesses none of that acute

perception and appreciation of cliff configuration in its relation

to human powers which is so marked a character of the

Eaven, and which is perhaps never so conspicuous as when a

Peregrine's eyrie and a Eaven's nest are in close proximity on

the same range of the rock—the former offering maybe no

hard nut for the cragsmen to crack, the latter taxing and not

unlikely baffling all his resources,—its position, one would

think, deliberately chosen for its inaccessibility, and its in-

accessibility alone. Quite other considerations weigh with

the Peregrine, and this eyrie showed them. There is her (I

shall presume that it is the Falcon—the female bird—who
controls the nesting business) love of a fine outlook. Here

the Falcon's cowp d'ceil was only limited by the power of her

eye. Before her was spread the illimitable breadth of the

Atlantic; to the south rose and receded the great girdle of

the island's bulwarks; in the north lay other wild, desolate

fragments of the Long Island,—in all the prospect not a sign

of the hand of man, not a trace of his passage. Surely an

outlook in a thousand ! There is also her liking for a bare

ledge, and—what has more reason in it—for a broad ledge.

Broadness—space—is necessary where the scions of the house

are as restless and spirited as the youthful Peregrine ; but the

bare hard surface which the brooding Peregrine demands par-

takes more of a whim. She will have nothing to do with

soft materials, like a Buzzard—she is a veritable Spartan in

this respect : she asks for nothing more than mother earth,

and any grass or sea-thrift which may grow on the chosen

site is scraped and torn up by her talons ere the eggs are laid.

Here even the feathers and other remains of the prey were

scattered beyond a clear space, where reposed the youngsters,

and this was the inner and flattened edge of a grassy bank
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which occurred in the middle of the cliff. One penchant

—

and perhaps it is the only one—which the Peregrine shares

with the Eaven is for a site which is sheltered by overhanging

rock. The motive, however, is probably different. The Pere-

grine certainly carries it farther. He will take a deep cavern-

ous recess—a cave, in fact, when he can get it, a thing a

Eaven would never do—and here not only was the ledge

overhung by a great mass of rock, but behind it ran a great

crack in the cliff wall wide enough to admit the body of C,

who lay there when the camera was set up and facilities for

movement became restricted.

At the time, you may understand, these problems of nesting

habits did not vex us : our whole attention was bestowed on

the eyrie's callow tenants. Here, one knew at a glance, were

no sea-fowl, no children of the commonalty, but born nobles of

the feathered tribe, sires of the bluest blood. There was no

cringing, no aspect of terror about them ; they flung them-

selves on their back, spread out their talons, and bade us

defiance. C, however, had our supper handy, and we dis-

sected the Pufi&ns, and picked the tit-bits Peregrines love, and

propitiated them, and, like Oliver, they appealed for more. We
were surprised at their youth ; at the outside they were not

more than ten days old, which would mean eggs laid at the

beginning of May, or about a month later than the normal

date for inland Peregrines. Maritime Peregrines seem always

rather later,—such at least has been our experience, and per-

haps the question of food-supply would account for it,—but

a whole month we thought rather exceptional, especially as

possibilities of the birds having been disturbed or the eyrie

plundered were rather remote. For all their youth one seemed

to see behind their coat of down the promise, if nothing more,

of that sinew and muscle which makes the Peregrine, as Pro-

fessor Newton says, the most powerful bird for its bulk which

flies.

After photography was over, my brother—such is his in-

quisitive nature—rummaged in some Puffin burrows which

undermined the very foundations of the Peregrine's domicile.

It was only in keeping with the insouciant air which Puffins

perpetually wear that we should find them encroaching on
" holy ground " in this brazen-faced manner ; but when my

VOL. VI. B
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brother, to destroy a suspicion of C.'s that the Puffin burrows

might be older than the Falcon's tenancy and now disused,

brought forth from one of them an egg that was a Peregrine's,

we had difficulty in quelling our feelings. To any man
nurtured on the Nature literature of the day it would, of

course, have been as plain as a pikestaff : some intrepid, noble-

minded Puffin—can you imagine a Puffin with a noble mind ?

—had avenged the blood of his race by kidnapping an egg

—

a potential murderer—from the Falcon's stronghold and stored

it up in his burrow. Unhappily this theory did not satisfy

us—you may put it down to our training ; it occurred before

the days of a Nature press—we thought there was one less

bloodthirsty. The colour of the egg suggested it. It had

evidently been of that light yellowish-brown variety which

occasionally occurs in Peregrine clutches, although now it was

considerably discoloured by contact with the damp earth, and

the last egg of this variety which we had seen—it had been

in a mainland eyrie—had proved to be an unfertile one.

Might it not, we thought, have also been the unfertile egg

here, and rolled out of the eyrie by one or other of the Pere-

grines when its true value was discovered ? The only thing

against this theory was the relation of the burrow to the eyrie

ledge. Judging by the eye, it seemed the most unlikely thing

in the world that an egg leaving the eyrie with an ordinary

amount of impetus would ever reach the particular burrow

where it was found ; but as I refused to allow C. to experi-

ment with a Puffin's ^gg which he had specially borrowed for

the purpose from another burrow, we had to leave the problem

unsolved. In the end we carried it away as a memento, and

as we have no egg collection in which it can get lost, so it

remains to this day. But in truth the discovery of that

eyrie was an episode in bird - nesting which required no

memento ; it belongs to the unforgettable. There had been

Peregrines' eyries before, there have been Peregrines' eyries

since,—that Atlantic eyrie has a place of its own in our

memories which will not be easily effaced. Can a man say

more than that he would fain live it—and indeed all these

island days—again ?

[This paper, as delivered to the Society, was given along
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with some seventy lantern slides, and as much of it depended

upon these illustrations, it was found necessary to make some

omissions and alterations before printing. The remarkably

fine photographs, of which we reproduce five, were taken by

Mr E. M. Adam.]

At this meeting Mr T. Cuthbert Day gave a brief paper on
" The Excursion to the Firth of Clyde," and illustrated his

interesting remarks with lantern slides. Mr W. C. Crawford,

F.E.S.E., also read his " Eeport as Delegate to the British

Association at Leicester."

II,—LIST OF BRITISH FERNS OF THE COMRIE
DISTRICT.

By Mr J. J. MACDONALD.

[Dec. 18, 1907.)

1. Pteris aquilina, L., the Brake, or Bracken.

2. Cryptogramme crispa, Br., Parsley-Fern, or Kock-Brake.

3. Lomaria Spicant, Desv., Hard-Fern.

4. Asplenium Kuta-muraria, L., Wall-Rue.

5. II Trichomanes, L.

II It V. incisum, Moore.

6. II viride, Huds.

7. II Adiantum-nigrum, L., Black Maiden-hair Spleenwort.

8. II Filix-foemina, Bernh., Lady-Fern.

9. II Ceterach, L., Scaly Fern.

10. Woodsia hyperborea, Br.

11. Cystopteris fragilis, Bernh., Bladder-Fern.

It M V. Dickieana, Sim.

12. Aspidium Lonchitis, Sw., Holly-Fern.

13. II aculeatum, Sw.

14. Nephrodium Filix-mas, Rich., Male-Fern.

n II V. Borreri, Newm.
15. n spinulosum, Desv.

M Sub-spec, dilatatum, Desv.

16. M Oreopteris, Desv.

17. Polypodium vulgare, L.

18. M Phegopteris, L., Beech-Fern.

19. II Dryopteris, L., Oak-Fern.

20. Ophioglossum vulgatum, L., Adder's-Tongue.

21. Botrychium Lunaria, Sw., Moonwort.
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111.—BRITISH BIRDS OF PREY.

By Mr TOM SPEEDY.

{Read Bee. 18, 1907.)

In giving a paper on British birds of prey, I purpose treating

only of those that have come under my own observation, and

of which I have had some experience. These are the golden

eagle, the buzzard, the peregrine falcon, the sparrow-hawk, the

kestrel, the merlin, the barn owl, the tawny owl, the long-

eared owl, and the short-eared owl. There are others which

I have seen, but rarely, and as I know nothing 'of their

habits except what I have read, I do not include them in this

paper.

First, then, as to the golden eagle. He stands at the head

of the list of our British birds of prey. Yerily his muscular

power, splendid proportions, and true dignity mark him out as

the king of birds. Ancient books on hawking assign to the

different ranks of persons the sort of hawk proper to be used

by them, and the first on the list is " the eagle for an

emperor." It is not now nearly so plentiful as it was in my
younger days, as at that time I saw several daily hovering

round the base of Ben-a-vachert, in Inverness-shire, in pursuit

of rabbits, which swarmed in that district. They are still,

however, far from being scarce, and in many of these once

barren waste lands, now afforested, they are allowed to

harbour and breed without molestation. There is no fear of

them becoming extinct, as the streak of sea between Norway
and the north of Scotland may be regarded as nothing to the

wing of the eagle. My reason for hazarding this statement is

in consequence of a Caithness keeper of my acquaintance

securing a number in traps set for other vermin, but which

the eagles blundered into on their arrival in that level

country, prior to repairing to their natural haunts, the moun-
tainous districts of Sutherlandshire and Eoss-shire.

We have Scriptural warrant that man was to have dominion

over the beasts of the field and the fowls of the air ; and we
have it on the authority of Sir William Jardine, in his
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' Naturalist's Library,' regarding eagles, that such was the

depredation committed among the flocks during the lambing

season between seventy and eighty years ago, that every device

was employed and great expense incurred for their destruction.

It is not so many years since lambs disappeared on a farm in

Strathconan, and the following season the attention of the

proprietor, Mr A. J. Balfour, was called to the fact that they

were again nesting, when he reluctantly gave instructions that

the eagles should be destroyed. Hearing this from the keepers,

I wrote that I thought if the nest was robbed the destruction

of lambs would cease. I therefore purchased a new rope and

started for Strathconan. I have already given a paper to this

Society on " How I robbed the Eagle's Nest," and it would be

superfluous here to recapitulate. Suffice it to say that the

eaglets then secured, like little balls of down, can now be seen

in the Museum in Chambers Street.

Doubtless the part eagles were destined to play, in common
with other species of the hawk tribe, was to keep down the

numbers of the birds and beasts on which they preyed, and in

this manner was arranged what some are pleased to call " the

balance of nature." When man, however, appeared upon the

scene, the mission of these tyrants of the air was at an end.

Is there any one who would justify the depredations among
the flocks during the lambing season, as was the case less than

a century ago ? The practical farmer, anxious that his flock

should increase, takes care that they are not molested during

the breeding season by birds and beasts of prey, and as a

consequence gives rewards for the destruction of these enemies.

About fifty years ago, with improved steamships, wool and

mutton were imported from other countries, with the result

that profits from sheep-farming in the mountainous districts

of Scotland, where stock could not be wintered, were reduced

to a minimum. Grouse and other game, however, became of

great value, barren wastes yielding profitable rents. In order

to increase the stock of grouse, thdr enemies, like those of

lambs, had to be reckoned with. A former President of this

Society, Mr Scot Skirving, stated to a Parliamentary Com-
mittee appointed in 1873 to inquire into the advisability of

extending a close time to certain wild birds, that " no bird on

earth would be a nuisance if man had not interfered with
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them." Well do I remember meeting the dear old gentleman

on board a steamer en route for London. We did not know
each other then, and a Natural History discussion getting up

in the saloon, we both took part in it. Discovering his

ability to talk on the subject, I learnt from the captain who
he was. Not knowing, however, that he had been a farmer,

I asked, " Supposing you were a farmer, and had your lambs

carried off by eagles, would you not regard them as a nuis-

ance ? " Subsequently we became great friends, and I profited

much by his acquaintance.

The Buzzaed.

Next to the eagle, the buzzard is the largest bird of prey

in this country. It lives a good deal on carrion, and as

a consequence is easily trapped. It, however, takes grouse, as

I have found their legs at the nest. How it catches them I

have never been able to understand, but I imagine it must

snatch them off their nests or on the ground, as they could

not otherwise catch them,—at least, it has never to my know-

ledge been seen in pursuit of them on the wing. Judging

from the castings of the young birds at the nest, the buzzard

preys largely upon rabbits, leverets, mice, moles, beetles, and

caterpillars. As mentioned, however, I have seen the remains

of grouse at their eyries.

The buzzard is largely migratory, and numbers are trapped

annually on the islands of the Orcadian Archipelago. They

sometimes nest in trees, but I have never seen one in a tree.

Those I have found were in ledges of a rocky hill face. I

have known a nest at Dalnaspidal, in Perthshire, where not a

tree is to be seen for miles. Though the buzzard undoubtedly

takes game, I am of opinion it is not very destructive.

Its presence, however, cannot be tolerated on a grouse moor,

as I have seen a drive got up at much expense ruined by

a pair of these birds soaring in aerial circles high in the air.

The circumstance of their flying as described drives the grouse

— especially late in the season—away, as grouse regard the

buzzard's presence incompatible with their own security.
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The Peregeine.

The peregrine falcon is by far the noblest and most dash-

ing of our British birds of prey. He is a bold and pitiless

marauder, and Highland lairds will never know what rental

their estates will produce so long as this merciless tyrant

among grouse life is allowed to harbour. Endless discussion

has from time to time taken place in the columns of sporting

and other newspapers between falconers, naturalists, sports-

men, and keepers, as to how a falcon strikes its prey. A
recent correspondence in ' The Scotsman ' on this subject must

be fresh in the minds of every one. Like most discussions of

a similar nature, however, it ended where it began. It is, I

think, a subject for a Society such as this to investigate. At
what period hawking was first practised is involved in much
obscurity. Strutt traces it back to the fourth century. How
falcons kill their prey has to my mind not yet been satisfac-

torily settled. Falconers determinedly adhere to the theory,

it is with their talons. Major Morant, after describing birds

killed in the air by wild hawks, says, " The grand sudden

death of these birds is certainly very different to the descrip-

tions one reads of the way tame hawks take herons. After

getting above them, they seem to settle on their backs (' bind-

ing ' is, I believe, the correct term), and they descend to the

earth together, scratching and fighting like a bagful of cats."

Mr Knox, in his charming book, ' Game Birds and Wild-

fowl,' says, " It is because the breast-bone of the hawk is

protected by such strong pectoral muscles that the concussion

which deprives its victim of life can have no injurious effect

upon the author of the momentum which causes the injury."

This is no doubt sometimes the case, and I believe the hawk
fears concussion with the bird he pursues no more than a

strong boy fears charging another at football.

Mr Adam, in his delightful communication at last meeting,

said the staple food of the peregrine, on that particular island

of the Outer Hebrides of which he spoke, is the puffin. Un-
fortunately he could not tell us how they were captured.

Though I have not seen it myself, I have it on the authority

of my friend Mr Campbell, who witnessed a gull struck down
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over the sea, that the hawk made another swoop and caught

the falling bird before it reached the water. Every one is of

course familiar with the habits of the skua gull in this respect.

Most writers corroborate Mr Adam as to the puffin being the

food of the peregrine where they breed in such places, but on

inland moors where game abounds grouse and blackgame are

preferred by those birds. In captivity I could not get eagles

and hawks to eat gulls unless compelled by hunger, and that

they would prefer game is easily understood. It is a moot-

point whether the peregrine will strike its prey on the ground

or lift it from the water. This I do know, that I have found

unfledged ducklings at their nests, but cannot say whether

they were lifted from the land or water.

Kecently a friend of mine near Kingussie saw a grouse

struck down by a peregrine. It was within a hundred yards,

and he ran forward and secured the victim. Taking it home,

he plucked it and carefully examined it. With the exception

of a bruise on the back, there was no other mark on it, yet

the blow had been sufficient to cause instant death. This

comports with my own observations, and it is difficult to

understand how this blow could be struck by these terrible

talons at the terrific pace of a falcon's swoop without the skin

being torn. The falcon, as already observed, is the most

dashing of our birds of prey, and to see him making a quarry

is a sight to be remembered. He is, however, a merciless

tyrant, and few people have the slightest idea how destructive

he is. As is well known, grouse indigenous to the British

Islands realise a pound per brace on our Scottish moorlands,

and shooting rents pay a large percentage of local taxes. The

peregrine pays neither rent nor taxes, but it would be inter-

esting to ascertain how many grouse at a pound a brace one

pair annually destroys. This will never be ascertained, as

every grouse killed between February and July means the

destruction of a covey, and I have seen them, when catering

for their young, bring five grouse to the eyrie in six hours.

In the crofter township of Eackwick, in the island of Hoy, the

peregrine frequently swoops down and carries off domestic

chicks close to the cottages. Would any lover of birds

tolerate this ? Much as this dashing bird of prey may be

admired, his presence cannot be tolerated, though with the
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stupendous cliffs of Hoy and elsewhere to breed in, it will

baffle human ingenuity to put them down.

The Sparrow-Hawk.

The sparrow-hawk is the most destructive bird of prey

found in the low country. It sometimes knocks down its

victim like a falcon, and at other times skims along and

clutches it in the air. It also lifts it from the ground, but

excepting young pheasants in the rearing-field, I have never

seen them do this. I have, however, seen it strike down a

wood-pigeon like a falcon. It was flying across a field, and

the hawk with lightning speed dashed down on its victim. I

saw the hawk distinctly for a hundred yards before it struck.

I fear I cannot adequately describe it further than to say that

the hawk appeared to be the shape of a wedge,—or perhaps,

to use the words of Mrs Saxby, " the wings were taut as

sails filled with a stiff breeze." In an instant the blow was

struck, a cloud of feathers flew from the pigeon, and it fell

lifeless to the ground. At my approach the hawk flew off,

and on picking up the pigeon I found there was not a scratch

upon it beyond a blue mark along the backbone.

My earliest recollection of the sparrow-hawk is of one

which carried off a pet pigeon when I was quite a boy. It

did not fly far with such a heavy bird, and I ran for the head

keeper to come and shoot it. He got a gun and started in

pursuit, I following in the distance. The hawk had com-

menced to eat the pigeon, but flew off before the keeper could

get within range, carrying its prey along with it. It soon

settled, but flew off again on the keeper's approach. Again it

settled, and this time the keeper managed to get within range,

when it fell with a broken wing. It was the first time I had

seen a hawk, and running up I found it lying on its back.

Putting down my hand to lift it, in an instant it fastened

its talons deep in my flesh, and since then I have been careful

to keep a wounded hawk at a respectful distance. Cunning

and wary as the sparrow-hawk may be, I have known them
more than once commit suicide by flying against a plate-glass

window in which an avenue of trees was reflected : along such

an avenue hawks are often seen to skim.
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The Kestrel.

The kestrel is the commonest of the hawk tribe in this

country. He is a beautiful object in Nature, hovering for a

long time at one place. When quite a lad I shot one

carrying off a young partridge from the coops, but for years

after I dissected every one I got, and found their staple food

was mice, caterpillars, beetles, &c. For years I argued in

favour of their preservation, and even yet it is a special

favourite, for who does not love to see him hover ? Years

after, when visiting Abington, in Lanarkshire, I saw a kestrel

nailed to the vermin-board. Kemonstrating with the under

keeper, a young lad, for killing it, and arguing that it did no

harm to game, he replied, " It's no use arguing with me ; come

to the hill and 111 show you." I went, and he showed me
the remains of a good many young grouse at the nest. That

distinguished naturalist, the late Duke of Argyll, told his

keepers not to destroy kestrels, as they did no harm. James

Cameron, his head keeper, also a most accurate observer, assured

his Grace they would not be interfered with if he wished them

preserved, but he respectfully requested him to visit a nest of

the bird in question. The sight of the numerous remains of

young grouse carried to the nest by the parent birds was the

means of the Duke changing his mind. Since then I have

been in many rearing-fields, and have shot kestrels carrying off

pheasant chicks. It is because some naturalists attempt too

much that they are not listened to. What is the good of

talking of ignorant keepers, and of saying that kestrels do

no harm to game, when most of these men have shot them in

the act ? Still, I deplore their destruction, and have often

requested keepers to find out what they are feeding their

young with before resorting to extreme measures.

The Merlin.

I am sorry to see a merlin killed,—he is such a beautiful

little bird. At the same time, he is a dreadful murderer.

Though destructive to game, he is more of a small-bird

destroyer, and a pair of them are computed to kill a thousand

birds in a year, including, of course, those carried to their
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young. I have never seen a merlin kill a bird larger than

a blackbird, but Major Morant says, " We once put up a

hen grouse in the month of February which was immediately

pursued by a merlin. On coming over a ridge which had

concealed the birds from our view, the merlin rose from the

heather ; and on going to the spot we picked up the grouse,

which died in our hands. The grouse weighed twenty-four

ounces. The skin was not broken, but she had a tremendous

bruise over the spine." It is difficult to reconcile this with

the assertion that hawks strike only with their talons. I

have found the nest of the merlin among heather on the

bank of a burn at Dalnaspidal, in the north of Perthshire.

It contained four eggs. It is said they sometimes build in

trees, but I have never found a nest in wood.

The Barn Owl.

The barn owl has been characterised as a " high church-

man," from its frequently breeding in the spires of churches.

It is not plentiful, and somehow or other never seems to

increase. There are a few in the neighbourhood of Edin-

burgh, and, as far as I am concerned, they are carefully

preserved. They breed regularly on the face of a disused

quarry at the side of the Tweed. I once watched a pair

carry thirteen mice into an old dovecot within an hour, and

cannot help regarding them as benefactors to our country.

It is stated that they also devour small birds and fish, but

as to this I cannot speak from experience. I never shot one

in my life, and consequently never had an opportunity of

dissecting one. In a recent visit to the island of Jura, I

was much interested in watching a pair of these birds one

evening before darkness had set in. How scientifically they

beat backwards and forwards, hunting the ground with all

the skill and sagacity of a pair of well-trained pointers and

setters ! I did not, however, see them stoop to lift anything.

The Tawny Owl.

As the result of many years' experience, and while frankly

admitting that the tawny owl destroys many mice, I affirm
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that it is most destructive to birds of the singing class as

well as to game. Year after year I have removed the young

of these birds from the nest, and put them in a box, for the

express purpose of observing what food the parent birds

brought to them. This generally consists of bkckbirds,

thrushes, sparrows, finches, young pigeons (both wild and

tame), young pheasants, young partridges, moles, young hares,

young rabbits, and mice. I know they also kill young rats,

but I have never personally seen one brought to the young.

It is a mistake to suppose that owls seek for their prey only

in the dark. At the time when catering for their nestlings,

which is when the days are at their longest, they commence
to hunt between three and four o'clock in the afternoon.

Even in the month of February I have known one swoop

down in the middle of the day and pick up a squirrel. No
doubt this is unusual, but it shows the destructive character

of the tawny owl. Eecently one came down a chimney in a

friend's house in Kingussie, and laid an egg on the sideboard.

This bird can now be seen confined along with two kestrels,

and the trio seem to live in harmony.

The Long-Eared Owl.

This bird is common in most parts of the south country,

especially where there are spruce woods, where it sits screened

from observation during the day. It is easily known by the

" horns " or tufts of feathers on its head. Usually selecting

the old nest of a pigeon or carrion-crow, it deposits its eggs,

generally five in number, and few birds display more faithful-

ness and bravery in defence of their nest and young. After

a heavy shower of snow and severe frost the following night,

in the month of March, I have seen one frozen to the nest,

though, life-like, covering her eggs.

The Short-Eared Owl.

This bird is a winter visitor to this country, and only on

rare occasions was it known to breed till the outbreak of the

vole plague on the Border pasture-lands, ten or a dozen years

ago. Hundreds at that time were to be seen nesting in the
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heather like grouse, and laying as many as ten and twelve

eggs. While studying these birds in Ettrick Eorest, I took

a couple of young ones home in my pocket for the purpose of

finding out as much as possible about their habits. It has

been demonstrated beyond all doubt that in whatever part of

the world a plague of mice appears, short-eared owls, impelled

by a powerful instinct, are sure to follow and devour them.

How they make the discovery is one of those mysteries in

nature upon which we can only speculate. Capital was made
out of the mice plague by farmers, on the ground that the

destruction of pasture by the mice was traceable to the

destruction of hawks, owls, &c., by gamekeepers, in the

interests of game-preservation. Unfortunately for the advo-

cates of this theory, mice plagues had appeared in different

parts of the country centuries before game-preservation was

ever thought of, and, strange to say, they were followed and

devoured by short-eared owls. Perhaps the earliest record

we have of the mice plague is found in 1st Samuel, chap, vi.,

where it is stated that the Philistines " made golden images

of the mice that mar the land." Sir Herbert Maxwell, in a

letter to * The Scotsman ' at the time of the Border outbreak,

stated that short-eared owls " are perfectly harmless to game."

From their savage nature, I had grave doubts about this, and

more especially as I had read the opinions of recognised

authorities on the subject. Mr St John, in his well-known

book, ' Wild Sports of the Highlands,' says, " I saw a short-

eared owl hunting a rushy field and regularly beating it for

prey at mid-day. . . . He put up and made a dash at a

snipe, but did not follow up his pursuit, probably perceiving

that it would be useless." The short-eared owl frequently

breeds in the Orkney Islands. Mr Low, in his * Fauna

Orcadensis,' refers to it as " breeding in the hills of Hoy,

where it builds its nest among the heath." " It is there," he

adds, " of great boldness, and has been seen to chase pigeons

in the open day. In a nest containing young I found the

remains of moor-fowl and two plovers, besides the feet of

several others." In view of these statements, I resolved to

make some experiments. Having my two short-eared pets in

an aviary, I introduced beside them a live pigeon, a partridge,

and a missel-thrush. Watching unseen, the owls sat quiet
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for a time, till the partridge, a young bird not full grown, ran

close past one of them, when in an instant the owl seized the

partridge by the head with its talons, and a fierce struggle

took place, both birds using their wings vehemently. In a

few seconds the partridge was fluttering about minus the

head.

I am a game-preserver and a lover of birds. As man has

dominion over the fowls of the air and the beasts of the field,

the destroyers of the birds we value most must be kept in

check. As I have tried to show, a pair of peregrines, sparrow-

hawks, or merlins must necessarily kill a thousand birds

annually, and no one can affirm that bird-preservation and

hawk-preservation can be carried on together.

I conclude with a short extract from Goldsmith's ' History

of Animated Nature,' in which the baneful effects of the

presence of the hawk are vividly portrayed. He says

:

" Whenever hawks appear in the cultivated plain or the

warbling grove, it is only for purposes of depredation, and

they are gloomy intruders on the general joy of the landscape.

They spread terror wherever they approach. All that variety

of music which but a moment before enlivened the grove, at

their appearing is at an end, every bird seeking safety in

concealment or in flight."

[The following stuffed specimens were exhibited in illustra-

tion of the above paper : Eough-legged Buzzard, Peregrine

Falcon, Kestrel, Merlin, Sparrow-hawk, Barn Owl, Tawny Owl,

Long-eared Owl, Short-eared Owl.]

IV,—GALLS, GALL-MAKERS, AND CUCKOO FLIES

By the Eev. ALEX. S. WILSON, M.A., B.Sc.

{Communicated^ Jan. 22, 1908.)

On certain plants swellings, excrescences, and deformities of

various kinds occur, caused by the action of insects. The

oak-galls imported in quantities from the Levant and used in
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the manufacture of ink are of this nature. Gall-making insects

show a marked preference for the oak, but some species select

the willow, poplar, and other trees ; others confine themselves

to various species of shrubby or herbaceous plants. The study

of galls opens up a singularly interesting chapter of natural

history : to the entomologist they offer an inviting field for

original research, for the botanist they have at least a patho-

logical significance; a knowledge of them is of practical use

to the forester, farmer, and gardener ; while their attractive

appearance in many instances is fitted to excite the curiosity

and admiration of every observant lover of nature.

Galls present some analogy to warts and tumours, but while

these generally constitute a disfigurement, it is often otherwise

with galls.

" The canker-blooms have fiill as deep a dye

As the perfumed tincture of the roses."

A very pretty gall, which has the appearance of a tuft of

crimson-tinted moss, occurs on the branches of the wild rose

:

robin's pincushion is the children's name for it. The marble

or Devonshire galls, which hang like clusters of nuts from the

branches of the oak, are not inelegant ; white or cream coloured,

the oak-apples or sponge-galls were formerly known as King

Charles's apples, from having been used for decorations on

Eestoration Day ; with its perfect form and golden lustre, the

silk-button gall growing on the under side of the oak leaf is

quite a charming object, while the currant-galls on the oak

catkins are also very attractive. Like the oyster, which mends

his shell with pearl, the oak, we might almost say, is indebted

to her wounds for her gayest ornaments, illustrating the saying

of Emerson, " Nature never spares the opium or nepenthe

;

but whenever she mars her creature with some deformity or

defect, lays her poppies plentifully on the bruise, and the

sufferer goes joyfully through life, ignorant of the ruin."

When a foreign body obtains a lodgment in the tissues of an

animal it may give rise to inflammation, or it may be dissolved

and gradually absorbed ; these are nature's usual modes of

eliminating obnoxious matters. Where they are not available

another method is sometimes followed : the foreign particle is

allowed to remain, but is encysted or encased in hard sub-
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stance, so that it is no longer capable of doing harm. Such is

the method adopted by the oyster : the formation of a pearl

depends on the intrusion of some foreign substance—possibly a

parasite—into the mollusc's shell, followed by the secretion of

films of carbonate of lime around the objectionable particle,

which serve to protect the tissues of the animal from constant

irritation.

In a somewhat similar way, when an insect punctures the

growing tissue of a plant and introduces its egg into the

wound, a gall is formed. Galls may thus be regarded as

exemplifying the vis medicatrix naturce, or effort of a living

tissue to expel a foreign body. An exception to this rule is

seen in fungi : a toadstool often grows round and encloses

blades of grass and similar objects. The substance of a fungus

is not, however, a true tissue
;
perhaps for this reason galls

are never produced on fungi. In the case, at least, of the

more perfect galls, the egg or larva of the insect inside is so

encysted that its power to injure the plant is comparatively

limited. Among insects injurious to crops for this reason,

gall-making species do not occupy the most prominent place.

Vegetation has worse enemies than the gall-makers, for the

formation of a gall is to a certain extent a protection to the

plant ; at the same time the requirements of the insect are

fully met, the larvae of the gall-fly being provided with the

food and shelter necessary for their development.

The most remarkable circumstance connected with gall for-

mation must now be stated with all the prominence it deserves,

for no thoughtful observer can fail to be impressed with the

wonder and significance of the fact that each species of gall-

maker gives rise to a particular style or definite pattern of

gall. The galls made by closely allied species are often quite

dissimilar, each insect always producing its own characteristic

form of gall.

In how many curious ways do insects manipulate the leaves

of plants ! One caterpillar constructs an elegant hammock by

doubling a leaf at the midrib and swinging it from two twigs

with threads of silk ; leaf-rolling Tortrices either curl up a

single leaf scroll-fashion, fastening it with silken threads, or

bind several leaves together to form a retreat, where they

undergo their metamorphoses ; leaf-miners bore their long and
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tortuous galleries in the substance of the leaf; and not less

remarkable is the knowledge of vegetable pathology, physi-

ology, and embryology involved in the instinct displayed by

the various species of gall-makers. Their eggs as a rule must

be placed in the cambium layer, where cell-division is actively

going on, and the unerring instinct with which the gall-maker

singles out the proper layer of microscopic cells in the rudi-

mentary bud or undeveloped leaf is one of those fine adjust-

ments of means to ends wherein nature excels the highest

achievements of art.

Formerly it was believed that along with the egg the insect

also injected a secretion which by its irritant action excited

abnormal growth in the cells of the cambium layer. Analogy

favoured this idea, the organ with which the puncture is made
beiug homologous with the sting of the wasp. Eecent investi-

gations, however, have rendered it doubtful if the secretion

possesses any irritant properties at all ; it seems in many cases

to serve rather as a simple antiseptic dressing to close up the

wound. Further, it has been found that in many instances

the formation of the gall does not begin until after the eggs

are hatched ; the larvae of the coccus insect itself, for example,

attacks the plant directly, and by the irritation thus caused a

kind of gall is formed. The galls made by the mites and by

the aphides or plant-lice also originate in this way. From
such considerations Dr Adler and others have been led to

ascribe the formation of galls mainly, if not entirely, to the

activity of the larvae themselves, aided to a certain extent by

their salivary secretions. The latter are supposed to contain

some kind of ferment or enzyme, which diffuses into adjacent

cells and stimulates their development in a special way : this

supposition is necessary, since those cells which are actually

injured generally die. On the other hand, Professor Trail

states that the galls of Cynips and Tenthredo are fully formed

before the eggs they contain are hatched. Further investiga-

tions on the subject appear to be required.

A considerable number of galls present a superficial re-

semblance to cherries, berries, or other fruits. Now, a fruit,

we know, is produced by the development of the seed-vessel

resulting from the stimulus imparted by the application of the

pollen-grain to the stigma in fertilisation. The egg or larva

VOL. VI. c
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of a gall-making insect appears, therefore, to exert an influence

on the development of growing tissue somewhat analogous to

that of the pollen-tube on the walls of the ovary, inducing

changes whereby the pistil or ovary is transformed into the

fruit. The analogy is strengthened by the fact that it has

been found possible to deceive a flower, so to speak, by arti-

ficial means. By irritating the stigma of the orchid Miltonia

Kusselliana, or by placing small pieces of grit upon it, the

ovaries have been made to swell just as though the flower had

been properly fertilised with pollen : the seeds in this case,

however, are destitute of an embryo and incapable of germin-

ating. In like manner the unfertilised eggs of the sea-urchin

have been stimulated into development by means of saline

solutions.

Special interest attaches to the explanation which refers the

formation of galls to the irritation caused by larvae, since this

principle is extended by Henslow to account for all the modi-

fications which flowers have undergone whereby they have

become adapted to cross-fertilisation by insects. The brilliant

colours, the curious shapes, the perfumes and nectar of flowers,

have reference to the visits of insects. These remarkable

adaptations in flowers Darwin attributed to natural selection

operating on accidental spontaneous variations, tending to

secure the advantages of cross -fertilisation. According to

Henslow, the adaptation of flowers to insects owe their origin

to the irritation set up by insects visiting the blossoms. The

stimulus so applied, by inducing an increased flow of sap to

certain parts, and giving rise to hypertrophy or overgrowth in

them and to atrophy in other parts, would, Henslow supposes,

initiate a series of changes by which in time a flower might

become specialised to a particular kind of insect. On this

view flowers have been moulded and fashioned by a process

very similar to that by which galls are produced. In support

of his view Henslow appeals to the obvious effects of strains

and stresses on growth, as seen in the bulging of the pear on

one side to resist the strain of gravity, and in the curvature of

the corolla of the dead-nettle and similar flowers.

The curious relationships long known to subsist between

figs and certain species of Cynips have significance in this

connection. From time immemorial the Greeks and Italians
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have practised what is called caprification. This operation

consists in hanging up bunches of wild figs (Caprificus) upon

their cultivated trees (Ficus), that the flies which issue from

the former may enter their cultivated figs and fructify them.

These flies or fig-wasps are hatched in the interior of the wild

variety of fig. A fig, it may be necessary to explain, is a

hollow flower-stalk, in the interior of which the little blossoms

are developed. Each species of fig throughout the world

appears to be attended by its own particular species of fig-

wasp, and produces two varieties of fruit. At a certain period

the female insect enters the wild fig and inserts an egg into

the seed-vessel of each of its little flowers, with the result that

by -and-by the fruit, instead of seeds, contains a number of

galls. Erom these gall-flowers in due time the flies emerge,

but before escaping into the air they are plentifully dusted

with pollen from the male flowers growing near the opening

of the fig. Carrying this with them when they enter a fig of

the other variety, they fertilise its flowers ; but the latter

have a very long style which prevents the insects depositing

their eggs ; otherwise it is difficult to understand how any

fertile seeds could be matured. The fruits of the wild variety

are thus practically galls or wasp-nurseries, and this, taken in

connection with the exceptional structure of the fig, rather

favours the idea of flowers and galls being of kindred origin.

Here it should be mentioned, as highly favourable to Henslow's

views, that Dr Cunningham, having lately studied the process

of caprification in Ficus Eoxburgii at Calcutta, has arrived at

the startling conclusion that although the insects enter the

figs they carry no pollen ; but that by uselessly pricking the

ovaries, for they cannot penetrate them so as to lay eggs, they

induce not only a flow of fluid within the figs, but the irrita-

tion thus set up is actually the cause of the development of

embryos as buds outside the true embryo sac, in which no true

embryo is produced.^ There is quite a literature on caprifica-

tion, but evidently the last word has not yet been said upon

the subject.

In this connection reference may be made to those curious

formations known as " domatia " occurring on certain plants

much infested by ants. Ants are believed to be responsible

^ Henslow, ' Making of Flowers,' p. 109.
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for the remarkable growths in Myrmecodia and Hydnophytum,
and not only so but to have become indispensable to the

healthy development of the plants themselves. The pitchers

of Dischidia, which, like stipules of Acacia sphserocephala, are

greatly frequented by ants, also appear to be of the nature of

domatia. These peculiar growths occur in members of the orders

Rubiacese, Myristicaceae, Euphorbiacese, Verbenacese, Melasto-

macese, and Palmse ; intricate galleries are also constructed by

certain species of ants in the rhizomes or underground stems of

one or two ferns, which have become much modified in conse-

quence.^ It is asserted that the habit of producing domatia

is now hereditary, without the actual presence of the insect.^

If, as is generally supposed, these ant-plants benefit by the

presence of the ants, and are by them defended against the

attacks of their enemies, then the domatia, though originally

growths induced by the activity of the insects themselves, may
be regarded as quarters provided by the plants for their ant

garrisons.

Some of the statements given above regarding the suscep-

tibility of vegetable tissue to external stimuli recall the story

of Aladdin's lamp in the 'Arabian Nights,' which had but to be

rubbed and forthwith genii appeared ready to furnish on the

spot a palace, a banquet, or anything else that might be required.

By persistent application it would appear that insects have

been able to evoke from young parenchymatous cells either

galls, floral structures, or domatia, as occasion demanded. A
strong objection to Henslow's theory is presented, however, by

the circumstance that whereas in the case of a gall the feeding

of the larvae furnishes a continuous stimulus, in the case of

insects visiting flowers the stimulus is interrupted, and only

applied occasionally. Although flower-buds are variously

modified by gall - makers, Henslow's theory encounters the

seemingly insuperable difficulty that no changes of this de-

scription induced on plants by insects are known to be ever

directly transmitted to their descendants. All Lamarckian

theories are, however, open to the same objection. The cir-

cumstances under which acquired characters are transmitted

are not understood, and until we can give a better account of

1 B. A. Reports, 1901.

2 ' Jour. R. Micro. Soc.,' 1888, p. 87.
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these, all theories of evolution must of necessity be more or

less tentative.

Foremost among gall-makers are the Cynipidse, a hymenop-

terous family. These insects belong to the same order as bees

and wasps, and in common with them have four clear wings

;

they dijBfer, however, in their smaller size, and in the sting

being replaced by a slender ovipositor for drilling holes and

conveying eggs into the tissues of plants. The cynipids are

the gall-wasps or true gall-flies ; they produce the most perfect

galls, and there are in this country some forty or fifty different

kinds. The galls of the Hymenoptera are completely closed,

and consist in some cases of as many as seven distinct layers.

The central portion constitutes the food of the larva ; as the

cells are devoured they are replaced by a fresh crop from time

to time, the insects' larder being replenished by this renewal

of the gall-pith. Where the outer layers of the gall are hard

they may afford protection against birds and other enemies,

although it is stated that the unpalatable taste of galls repels

birds, and that they only have recourse to them when other

food is scarce. Both in outward appearance and in internal

structure galls present not a little resemblance to fruits. The
galls produced by Neuroterus baccarum on the male catkins of

the oak are red and succulent, and might easily be mistaken

for the berries of the red currant. One of the beech galls

resembles a small plum, the outer layer being soft and the

inner hard. On several labiate plants species of Aulax make
galls which resemble cherries, having an external succulent

layer surrounding a stone in which the larva of the gall-

producer takes the place of the kernel. Parasitic insects may
find difficulty in penetrating these layers, and a similar purpose

may be served by the moss-like covering of the rose-gall.

Probably, however, the chief use of the coverings is to prevent

the dessication of the galls. An obscurely coloured gall has

the advantage of escaping notice, but brilliant tints may also

be protective if they serve to warn away the depredators.

The saw-flies or Tenthredinidse, a group very closely allied

to Cynips, also produce numerous galls of like character.

At different stages of development galls contain eggs, cater-

pillars, pupae or winged insects, according to the degree of

advancement. The gall of a hymenopterous insect is at first
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solid, but as the larva gradually devours the internal substance

it becomes hollowed out into one or more chambers. The

walls of the marble gall and of the commercial gall-nut remain

very thick, so that the mature insect has to tunnel its way
out. Some of the saw-flies, on the other hand, so completely

eat away the interior that only a thin external shell remains,

which is ultimately perforated to admit of the escape of the

grub. In rare cases the gall opens by means of a circular lid

or plug. A monothalamous gall has but one chamber, which

may be tenanted either by a single larva or by several living

together. In a polythalamous gall, on the other hand, there

are a number of separate chambers, each inhabited by one or

more grubs. Many of the gall-flies undergo their entire meta-

morphosis within the gall : the egg is hatched ; the larva feeds,

moults, pupates, and only emerges after the winged condition

has been attained. It is otherwise with some of the saw-flies
;

the larvae, when full fed, escape from the gall and descend to

the earth, where they pass into the pupa stage.

The oak is a favourite tree with gall-making Hymenoptera

;

on the oak alone they make in this country more than fifty

kinds of gall. A saw-fly, ]N'ematus gallicoli, causes the well-

known egg-shaped swellings on the willow leaf ; the mossy
" bedeguar " of the wild rose is the gall of a cynipid, Khodites

roseae ; the red berry-like gall on the leaves of the same plant

is the work of another species, R eglanteriae ; and the pretty

pear-shaped gall on the stem of the spiny rose is also due to

a member of the same genus, E. spinosissimse. The mossy

rose - gall was formerly used in medicine, and its name
" bedeguar " is of Arabic origin. A pillow of these galls is

supposed to be good for inducing sleep. The elegant tuft of

pink-coloured fibres conceals a woody core, in which are several

larval cells—sometimes as many as thirty—each occupied by

a grub of the gall-fly Ehodites. On the sweet-brier a similar

but smaller gall is produced by E. rubiginosas.

Each gall-maker not only confines itself as a rule to one

particular species of plant, but selects by preference certain

parts of the plant, such as the leaf-blade, petiole, flower, buds,

twigs, or roots. In locating its punctures the rose gall-fly in

particular displays extraordinary sagacity. The bedeguar is

a transformed leaf-bud, the moss-like fibres representing the
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vascular tissue of the leaves. In the rudimentary condition

of the bud the undifferentiated microscopic cells of the meri-

stem are all alike ; nevertheless the insect invariably pierces

it at the exact points where the successive members of the

leaf-cycle subsequently arise, as determined by the laws of

phyllotaxis.

One of the most abundant oak-galls appears in autumn in

the form of little yellow circular discs rather less than a three-

penny-piece, studded over with minute red hairs ; these are

the oak -spangles, and it is sometimes difficult to find on a

tree a single leaf which has not its under-surface plentifully

bespattered with them. They are produced by Neuroterus

baccarum, which is also responsible for the currant galls grow-

ing on the oak catkins. The exceedingly pretty silk-button

gall previously mentioned is also gregarious, and like the

spangle is only found on the under-side of the oak leaf. It

looks like a golden bead or minute ball of silk thread, and is

a very attractive object indeed. The maker of the silk-button

gall is Neuroterus numismatis. Spangle galls resembling

buttons, and almost as large as a shilling, have been obtained

from Sweden. Even more conspicuous is the marble gall

which appears in great numbers about the month of August

on the young branches of the oak ; at first it is somewhat

succulent and of a green or yellow colour, but when old it

becomes hard and brown, and as its name indicates, greatly re-

sembles a boy's marble. From being confined to Devon it was

at one time known as the Devonshire gall, but during the last

thirty years it has spread all over the land. On cutting it

in two we see a small central cavity containing a bluish-white

grub, the larva of the gall-fly Cynips Kollari. The gall-nuts

of commerce used in the manufacture of ink are very similar,

though the work of another species of Cynips. As sold by

the druggist, Aleppo galls are roundish nuts of a bluish-grey

colour, having the surface studded over with tubercles. Some
specimens show the little round hole by which the insect

escaped; others are completely closed, the occupant being

still inside. The cherry gall developed on the leaf, the arti-

choke gall, a deformed leaf-bud, resembling, as its name indi-

cates, a miniature artichoke ; a hard, woody, many-chambered

gall from one to three inches in length, growing on the roots
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of the oak, and a number of others, also make their appearance

during the autumnal months. Much earlier in the season the

clusters of the currant gall may be observed on the twigs and

catkins ; in May and June the oak-apple is found, a large

polythalamous gall, an inch or more in diameter, of a soft

spongy consistency, but with a hard centre containing numer-

ous larval chambers. From its supposed soporific properties,

it is called in Germany the Schlafapfel, or sleep-apple, a name
sometimes also applied to the mossy bedeguar of the rose.

The acacia apple is the gall of an Australian cynipid ; the

apples of Sodom, referred to by Josephus and other writers

of antiquity, are by many competent authorities considered to

be the galls on a species of oak produced by Cynips insana

—

" Dead Sea fruits that tempt the eye,

But turn to ashes on the lips."

The so-called flea - seeds are also oak-galls formed by a

Californian gall-fly, C. saliens. These galls jump about on

the ground in consequence of the active movements of the

larva enclosed in the thin-walled cavity of the gall. The
Hymenoptera make galls on many other plants besides the

oak, among others on species of Hieracium, Hypochseris,

Grlechoma, Rubus, Salix, Potentilla, Centaurea, Prunus, Festuca,

Vaccinium, &c.

II.

Next in importance to the Cynipidse as gall-makers come

the Cecidomyidae, a family of Diptera. These gall-gnats, or

gall-midges, are distinguished from the gall-wasps or true gall-

flies chiefly by having but two wings ; they have also much longer

legs, and are nearly related to the daddy-long-legs or crane-

fly. Their galls are not generally so elaborate as those of

the Hymenoptera, but every gradation occurs from leaves but

slightly rolled and thickened at the edges up to completely

closed galls, hardly to be distinguished from those of Cynips.

Many of the Cecidomyidse live on decaying substances or feed

on plants without producing conspicuous distortions, and as

a rule these are more hurtful to cultivated crops than the

gall-making species ; this applies, for example, to the dreaded
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Hessian-fly, Cecidomyia destructor, which devastates wheat

and barley crops. It is called the Hessian-fly because it was

supposed to be introduced into America with the Hessian

troops employed in the War of Independence. Other farm

and garden pests belonging to this family are the wheat-midge

or red maggot, the orange-midge, the pea-midge, the pear-

midge, and the turnip-fly. Gall-midges are small, slender-

bodied, dark-coloured flies ; the females are provided with an

ovipositor of less complicated structure than the corresponding

organ in the gall-wasps, and their larvse are generally of a

beautiful orange colour.

The galls of Cecidomyia urticse are very abundant on the

common nettle. They grow on difl'erent parts of the plant

as irregular swellings, sometimes on the basal lobes of the leaf,

often as irregular masses on the inflorescence. When opened,

each cavity is seen to contain a single white larva. On the

various bedstraws swellings of a red or dull purple colour are

produced by C. Galii ; they are especially common on the

Lady's-bedstraw, Galium verum. The leaves of the meadow-

sweet (Spirsea ulmaria) are frequently studded with hard,

pear-shaped green or red galls, each occupied by an orange

larva of C. Ulmarise. Another common gall is that on the

Germander speedwell (Veronica Chamsedrys) ; it consists of a

terminal bud with swollen, overlapping leaves, having the

orange larvae of C. veronicfe in their axils. Externally the

gall is reddish in colour, and is covered with grey hairs

;

within is a padding of hairs. The very similar galls of

the C. thymicola occur on the ends of the branches of the

wild thyme. The two last mentioned are supposed by some

to be really mite-galls which have been appropriated by gall-

midges. On the umbels of the wild carrot when the plant

is coming into fruit one may find here and there a fruit

enlarged to twice its ordinary size. Each loculus of the two-

celled ovary is occupied by a single orange-coloured grub of

Cecidomyia. Other galled fruits which have been vacated are

also to be seen with two little round holes at their base.

This species, according to Connold, completes its metamor-

phosis inside the gall, but this is not invariably the case

:

many gall - midges, however, do pupate within it, and only

leave the gall as winged insects. The globular and ovate
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galls on the harebell are caused by C. campanulse. Little

purple egg-shaped galls containing the larvae of C. bursariae

are found on the leaves of the ground ivy ; when fully devel-

oped they fall to the ground, leaving a perforation in the

leaf.

Species of Cecidomyia give rise to galls on the willow, oak,

poplar, lime, ash, beech, birch, pine, juniper, hawthorn, and

other trees. Their galls are also frequent on many of our

common wild flowers, such as the toadflax, buttercup, cuckoo-

flower, campion, rock-rose, clover, broom, vetch, rose bramble,

ragwort, hawkweed, sorrel, bistort, and bracken. Dipterous

galls are exceedingly numerous ; one has only to look for

them to find them, since they are borne by a large proportion

of our native wild flowers. The species of Cecidomyia are

usually named after the plants from which their galls are

obtained.

After the Hymenopterous and Dipterous gall-makers the

Aphides, familiarly known as green-fly, are perhaps the most

noteworthy. The leaves of the elm and red currant are fre-

quently wrinkled or blistered from the presence of these

insects ; the young shoots of the fir, larch, and spruce are

converted into mimic fir-cones through their agency; knobs

or swellings are often seen on the leaf-stalk of the poplar,

caused by species of Aphis. In one variety the gall is formed

by the spiral twisting of the petiole itself. The Chinese galls

of commerce, much valued for the large proportion of tannin

they contain, are formed by Aphis Chinensis. Other Aphis

galls occur on Juncus, Atriplex, Stellaria, Lonicera, and Cra-

taegus. Along with these may be named the galls of the

Coccidae or scale-insects. One species of Coccus galls—the

Eucalyptus—gives rise to " vegetable coral " ; the males of

this species, according to a recent writer, occupy separate galls

from the females. A few moths have also to be accredited

with the formation of galls. Eetinia makes a cone-like gall

on Pinus sylvestris ; Larix, Alnus, Polygonum, and Epilobium

are also galled by Lepidoptera. Beetle galls are fairly num-
erous : a large round one occurs on the root of the young

cabbage. They may be sought for on various species of

Brassica, and on Draba, Populus, Scrophularia, Linaria, Veron-

ica, and Plantago.



1907-1908.] Galls
J
Gall-makers, and Cuckoo Flies, 43

A group of more importance as gall-makers, however, is the

family of mites. Gall-mites are not, properly speaking, insects,

since they belong to the Arachnida or spider class ; their galls

are exceedingly common, and assume a variety of forms. On
the leaves of the lime, alder, beech, plane, bramble, and other

plants they occur as little tufts of felted or cottony hairs.

Sometimes they project from a leaf in the form of pegs, nails,

horns, purses, or warts. The " witches' brooms " of the birch

and hazel are due to species of Eriophyes (Phytopus). The

disease known as " big-bud," which is rapidly exterminating

the black currants of our gardens, is occasioned by another

species of mite, E. ribis. Examples may also be found on the

hawthorn, rowan, walnut, ash, willow, sloe, aspen, yew, Galium,

Poterium, Ajuga, &c. Gall-mites also roll rhododendron leaves,

and occasionally make witches' brooms on the privet and lilac.

Their little bud-like galls on the wild thyme are familiar to

most naturalists.

These mite-galls, as also those of the Aphides and some

even of the dipterous gall-makers, are formed differently from

the closed solid galls of the Hymenoptera. In the pocket and

embossed forms the leaf becomes gradually bulged so that the

grub is enveloped; in other cases an overarching of tissue

above the insect or its ^gg occurs, closing it in above. Galls

of this description commonly begin to gape at the apex when
the time arrives for the occupants to take their departure.

The aphis gall on the poplar petiole affords a good illustration

of this mode of dehiscence.

The eel-worms, or Nematodes, so destructive to grass and

wheat, occasionally give rise to galls. The leaves of the

yarrow, Achillea, are galled by the eel-worm Tylenchus

millefolium.

It only remains to mention the class of fungal galls. One
of the most remarkable of these is a cherry-like gall produced

on the laurel by a parasitic fungus, Exobasidium Lauri. Fungal

galls are also produced by species of Gymnosporangium on the

juniper, mountain-ash, and other trees. The fungus Exoascus

attacks the plum and cherry, converting the ovary into a kind

of gall ; and on the silver fir and other trees species of

^cidium give rise to witches' brooms. The witches' brooms
of the birch and hazel, as we have seen, are caused by mites.
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These curious bunches of crowded twigs are due, as in the

case of pollard trees, to the development of numerous axillary

buds. When the growth of the terminal bud is arrested, the

sap which normally would have gone to nourish it is diverted

into buds lower down the stem, which in ordinary course

would have remained dormant. The wands used in basket-

making are produced by cutting off the upper part of the stem

and allowing the axillary buds to develop into rapidly growing

shoots. Apparently the destruction of the terminal bud may
be effected equally by mites, parasitic fungi, or other agencies^

It is unnecessary here to refer to the effects produced on

plants by the Uredines and other parasitic leaf-fungi, but

mention may be made of the root-tubercles of the bean, birds'-

foot trefoil, lupine, hazel, alder, &c., caused by bacteria ; these

are by some placed in the category of fungal galls. There is-

reason to think, however, that the relation between the twa
organisms may be that of partners, of symbiosis rather than

parasitism. Even the tubers of the potato have been assigned

a similar origin, M. Bernard asserting that they are caused

by the attacks of the fungus Fusarium solani. It is pathetic

to think that mankind have been eating potatoes all these

centuries unconscious of the fact that all along they have been

feeding on the galls of a parasitic fungus

!

One of the most remarkable facts which the study of galls

has revealed has now to be stated. All the inmates of a gall

do not necessarily belong to the same species. On opening a

gall we may find, for example, several orange-coloured cater-

pillars of a Cecidomyia, accompanied by several white ones

belonging to a different insect altogether, as occasionally

happens in the reddish woolly galls of C. veronicas on the

speedwell. A section of the marble gall-nut shows very often

not only the central cavity containing the larva of Cynips

Kollari, but also several smaller cavities nearer the surface in-

habited by Cecidomyias or other species of Cynips. The pea-

shaped gall on the wild brier normally has but a single central

chamber occupied by Ehodites eglanteriae, but very often this

is surrounded by smaller cells containing the larvse of Peri-

clistus caninge. Besides the larvae of Biorhiza aptera, its

legitimate owners, the oak-apple usually contains numerous

guests, including the caterpillars of several moths. One of
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the larger gall-gnats forms on the willow a cone-shaped gall,

in the middle of which it lives, smaller gnats taking up their

quarters in the outer portions. Such cuckoo-flies are termed

inquilines (Latin, inquilinus, a lodger), and they are probably

quite as numerous as the gall-making species. The hymen-

opterous genus Synergus consists entirely of inquilines ; they

are found in nearly all the different galls of the oak. Peri-

clistus is another inquilinous genus of Hymenoptera, species of

which are constantly met accompanying the grubs of Ehodites

in the mossy bedeguar and other galls of the roses. Some

of the gall-flies lodge in the galls of the gall-midges ; other

galls occur in which the relationship is reversed. Inquilines

do not make galls for themselves, but insert their eggs into

the galls formed by other insects. Their larvae generally de-

velop more quickly than those of the gall-maker: the latter

are in many cases destroyed or ejected by the intruders; in

other cases the presence of guest-flies does not afiPect the

original occupants. These relations are so closely analogous

to those of the cuckoo and the birds in whose nests it lays

its Qgg, that inquilinous insects well merit the name cuckoo-

flies. The term has unfortunately been appropriated for

ichneumons and other parasites, like the ruby-tail which

invades the cells of the bee, but the inquilines certainly have

a superior claim to the designation. Strangely enough, in-

quilines often exhibit an extraordinary outward resemblance

to the gall-makers with whom they associate.

In addition to inquilines, insects of another description are

frequently present in galls. Both the gall-maker and its

lodgers are eagerly sought after by ichneumon flies, which

insert their eggs into the bodies of the grubs within the gall.

These parasites are for the most part Chalcidae, small hymen-

opterous flies arrayed in bright metallic colours. The species

are exceedingly numerous ; both the original occupant and each

of its lodgers may be attended by a specific parasite; the

latter in turn is persecuted by others. On account of the

amount of this rascality prevailing in insect society, the

tenants of a gall often exhibit astonishing diversity. All

three classes of inmates are occasionally represented in the

bedeguar of the rose. The larger galls also contain commen-
sals ; these conflict in no way with the gall-maker or inquil-
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ines, but perhaps benefit them. Cetonia and other beetles are

present in the oak-apple apparently on some such footing of

social and friendly relationship. Various insects also take up
their abode in galls which have been vacated, either for shelter

or to feed on the gall substance. Commensals in galls offer

a striking analogy to those constantly observed in the nests

of some species of ant. Many kinds of beetles live unmolested

in the galleries of these ants ; some of them are supposed to

act as scavengers, others, like the blind Claviger, are fed by

the ants and apparently kept by them very much as we keep

our domestic pets.

Facts like the foregoing explain why, when the attempt is

made to rear the insects from their galls, many different kinds

may emerge from the same gall. From a willow gall one

observer obtained sixteen different insects, preyed upon by

eight others, twenty-four in all, representing eight orders.

Another entomologist, from a quantity of oak-apples, succeeded

in raising no less than seventy-five different species, more than

half of them being parasitic Hymenoptera. The insects in-

habiting galls are thus of the most varied description. When
it is desired to rear them, a convenient method is to place the

leaf or shoot which bears the galls in a wide-mouthed bottle,

having damp sand in the bottom, and to cover it with muslin.

For this purpose the more advanced galls must be selected.

The study of gall-making insects is still further compli-

cated by the circumstance that many of the Cynipidae are

dimorphic ; forms which were originally described as distinct

species turn out to be only successive phases in the life-cycle

of the same insect, a state of things exactly similar to that

prevailing among parasitic leaf-fungi. Most Cynipidse are

double-brooded ; the brood which issues from the galls formed

in spring consists of both males and females ; from the

autumnal galls females alone emerge. The fertilised eggs of

the sexual brood in the autumnal galls are hatched in spring

and yield females only ; the latter place their unfertilised

eggs in the spring galls, and from them the sexual brood is

developed. There is thus an alternation of generations, a

sexual alternating with an asexual one. Not only are the

insects composing the two broods perfectly distinct, but they

give rise to very dissimilar galls. Thus the currant galls are
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formed by the female or agamic generation ; the oak-spangles

by the sexual generation of the same Cynipid, Neuroterus

baccarum. The large, woody, many-chambered gall on the

root of the oak is formed by Andricus radicis, the sexual form

of which earlier in the season inhabits swellings on the leaves

and twigs. The artichoke and a small oval gall on the

catkins both belong to A. gemmae. Biorhiza aptera, which

forms the many-chambered oak-apple, also occasions one-

chambered galls occurring in clusters on the rootlets of the

tree. The cherry, silk-button, and several other oak-galls are

also dimorphic.

Only double-brooded gall-flies are known to possess males

;

these in some cases seem to be developed in separate galls

from the females, and they rarely survive the winter. Single-

brooded species are described as agamic ; they have no known
males, and it is doubtful if any exist ; the sexual generation,

if there ever was one, has ceased to be produced. There is,

for example, no spring form corresponding to the marble gall.

Among 12,000 specimens of Cynips Kollari, reared from one

and a half bushels of these galls, not a single male could be

discovered. This insect is perpetuated from year to year

without males, and it is tolerably certain that the species

consists entirely of females. We have thus an interesting

parallel to the phenomenon of apogamy observed in certain

ferns, where the prothallus or egg-bearing generation is

dropped out of the plants' life-history.

Dimorphism, so far as is known, is confined to the Cyni-

pidse
;
parthenogenesis, or the production of offspring by virgin

mothers, is, however, fairly common in several groups of in-

sects. Most of them are incapable of reproduction until the

perfect or winged condition is attained : the Cecidomyias are,

however, an exception ; the larva has the power of multiplying

asexually by a process termed psedogenesis. Several new
individuals appear in the interior of the grub as the result of

internal budding, and are developed at the expense of their

parent. Hence it may come about that from a gall which

originally contained but one egg, five or six gall-midges may
ultimately emerge.

Alternate generations are also characteristic of the Aphides ;

in this case six or seven agamic generations may intervene
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between one sexual brood and the next. Their forms differ

considerably in the successive broods ; certain of the genera-

tions designated emigrants are winged, others are wingless

;

but into the curious and complicated life-history of this group

it is unnecessary to enter, since aphis galls are only of

secondary importance. Enough has been advanced in this

paper, we hope, to convince the reader that the study of galls

and gall-flies opens up a large and interesting field of biologi-

cal inquiry in which many questions still await investigation.

Any one desirous of pursuing the subject will find assist-

ance in Cameron's volumes on Phytophagous Hymenoptera,

published by the Eay Society ; Dr Adler's work on Oak-galls,

Connold's ' British Vegetable Galls,' the volume on Insects in

the Cambridge Natural Science Series, as well as Professor

Trail's papers on Dipterous Galls in the ' Scottish Naturalist,'

may also be consulted.

[In illustration of the above paper, several beautiful hand-

painted sketches, illustrating the different kinds of galls, were

exhibited.]

Y,—THE raw.

By a lady member.

{Read Jan. 22, 1908.)

The yew is a well-known evergreen closely related to the

pines and firs. It is, however, classed higher in the vegetable

kingdom than it should be, for its fruit is not collected in

cones like the pines and firs, but grows singly and almost

unprotected. The leaves are thickly set on both sides of the

branch, and in the young leaf-bud the upper surfaces of the

leaves are directed towards the centre, although the shoot is

growing horizontally. To do this, the leaves growing on the

upper surface of a shoot must twist on their stalks. This may
be proved by taking a yew branch with quite young buds and

fixing it in a horizontal position with the lower surface up-
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wards. To fix a yew branch in its inverted position, a

horizontal branch must be bent over in a semicircular form

until its free end is inverted but horizontal. It can be fixed

in this position by being tied in two places to a stick fastened

in the ground. The twisting of the leaves requires several

weeks for completion. Among the numerous narrow small

green leaves the flowers make their appearance in the early

spring, the pale yellow male flowers on one tree and the

inconspicuous female flowers, with greenish bracts at their

base, on another. The yew is a dioecious tree, having its male

and female flowers on separate plants, but sometimes it be-

comes monoecious, with both flowers on the same plant. In

spring, if a branch of a male tree is swayed by the wind or

struck with a stick, a smoke-like dust will be seen to rise

from the foliage ; this is the pollen of the male flower, which

escapes in such dense clouds as to appear on the tree like

smoke, " living smoke," as Tennyson beautifully calls it.

When the pollen is ripe, the shaking of the branches causes it

to burst from its sack in a powdery mass, which is carried by

the wind direct to the young seed, technically called an ovule

:

a part of this ovule, called the micropyle, is rendered sticky

like the stigma of higher plants, so that the pollen brought by

the wind may adhere to it. In the early spring, when the

pollen is being dispersed by the wind, the female flowers may
be noticed sparkling in the sunshine like dewdrops ; these are

the sticky secretions of the ovules ready to catch any of the

pollen grains floating in the air. In the yew actual fertilisa-

tion does not take place till about twelve months after

pollination. The seeds occur at the tips of little scales bear-

ing shoots, and when ripe are surrounded by a red fleshy

pulp. This arises as a round cushion from the place of

insertion of the ovule, and is not of the nature of a fruit. It

is merely a covering of the seed which botanists term an

aril. This red fleshy pulp is popularly called a berry, and is

very attractive to children as well as birds. It may be found

from September onwards.

The massive stems of many yews, and their numerous

horizontal branches spreading in all directions, are suggestive

of great antiquity. The trunk is not covered with a splitting

bark, but composed of a number of smooth stems joined

VOL. VI. D
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together. The yew is of very slow growth, and its wood
accordingly is very tough and elastic, qualities that recom-

mended it long ago for the manufacture of bows used in

archery. The trunk of the tree was the part chiefly used for

this purpose, the boughs being rough and knotty. It was the

long-bow that contributed so much to the victories of the

English. The cross-bow seems never to have been used by

them in warfare. The need of providing a supply of bows for

the English archers is frequently given as the reason of the

occurrence of yew-trees in churchyards, but the number of

trees planted in churchyards would not have produced a

fraction of the bows required. In the time of Edward III.

every man was required to have a bow, and was commanded
to " learn and exercise the art of shooting, forbidding all and

singular that they do not after any manner apply themselves

to the throwing of stones, handball, and such-like vain plays

which have no profit in them." The wood of the yew is

beautifully shaded with reddish, orange, and dark brown, and

is used in the manufacture of furniture. It is the finest

European wood for cabinet-making purposes, and lasts longer

than any other wood. It was a common saying that a post of

yew would outlast one of iron. Many antique and curious

specimens of furniture are still preserved in the old mansions

throughout the country. The yew does not now rank as a

timber tree. Objects made from the wood of the yew have been

unearthed from among the ruins of long-buried Eastern cities.

The wood has also been found buried in peat mosses of great

age in Ireland, and spear-heads made of the yew have been

dug from beneath the peat in the Fens of Cambridgeshire, and

may be regarded as at least several thousand years old ; but

the age of the yew goes back to far remoter times. In the

forest-bed which lies underneath the glacial deposits on the

shore of Cromer in Norfolk, the tree has been found associated

with mammals like the elephant and rhinoceros, which indi-

cates a vast antiquity. It must have grown in this country

when the land was united to the continent and a milder

climate prevailed. Seeds of the yew have been found in the

coal shale identical with those of the living plant, only smaller.

The tree was very extensively used in ancient topiary garden-

ing, and during the seventeenth century was held in high
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esteem both in England and France for the ease with which

it could be clipped into all sorts of fantastic shapes. The

famous Twyford yew is a clipped one shaped like a huge

mushroom. Forms of birds, beasts, and every conceivable

object in nature were fashioned by clipping the tree. This

practice was rendered fashionable by Evelyn, and was most

prevalent from the time of Charles I. to the end of the

reign of William III. Curious geometric forms may still be

seen in some of the old college gardens at Oxford, and in

several old private gardens in various parts of England.

There seems to be little legendary lore connected with the

yew. Its association with religion and places of worship is of

very ancient date. Owing to its great age and freedom from

decay it had acquired an almost sacred character. The gloomy

appearance and poisonous nature of the leaves are suggestive

of death, and have from the earliest times been used at

funerals. The famous Fortingall yew formed an arch through

which the funeral processions of the Highlanders used to pass.

It is said that yew-trees were purposely planted near churches

or churchyards that their sombre shade might solemnise and

remind all of the days of mourning and the silent resting-

place. Dickens mentions the old yew in Sunbury Church-

yard ; as Bill Sykes and little Oliver were passing it on their

way to commit the burglary, " the leaves of the old yew-tree

stirred gently in the night wind. It seemed like quiet music

for the repose of the dead." The touch of the holy yew was

believed to purify the soul, and branches were carried over

the dead by mourners and thrown into the grave beneath the

coffin. The evergreen foliage and the enduring nature of the

wood were typical of immortality :

—

" The distinguished yew is ever seen,

Unchanged his branch and permanent his green."

When seemingly dead, the tree is said to revive from the root,

and its dry leaves to resume their wonted verdure. This

peculiarity has made it an emblem of the resurrection. There

is a belief in the Highlands of Scotland that a person grasping

a branch of churchyard yew in his left hand may speak to

any one he pleases, but the person spoken to will not be able

to hear what is said though the words will be heard by all



52 The Yew. [Sess.

around. There is a belief, too, in England that if yew is

brought into the house at Christmas time among evergreens

for decorative purposes, there will be a death in the family

before the end of the year. To sleep beneath the shade of

the tree was considered a form of suicide, so deadly has its

reputation been.

The poisonous nature of the yew-tree is well known. Its

deadly properties are mentioned by the earliest writers.

Every part of the plant is more or less poisonous. Some
authorities assert that the fruit is harmless, but Dr Taylor, in

his work on Poisons, mentions a case where the berries acted

fatally, and instances are recorded of children who have died

in less than four hours after eating the fruit. The pulp may
be harmless but the seed is injurious, and, in large quantities,

poisonous. Birds eat the fruit in quantity, but from the

number of seeds found under yew-trees it would seem that

they suck off the juicy pulp without swallowing the seed. The
wood and bark, though poisonous, are less so than the leaves.

The active principle was discovered in the leaves in 1876, and

is a white crystalline powder. The leaves contain more of it

than the seed. Experiments show that a greater quantity of

crude alkaloid is obtained from the male leaves than from the

female. Several instances of birds being poisoned by the leaves

are reported in the ' Eield ' from 1876 to 1896. Numbers of

cattle and horses have died from eating the leaves. In the

month of January last year it was reported that two horses

belonging to a butcher in Maxwelltown were poisoned by

cuttings from a yew-tree, and that a third had a narrow

escape. On the other hand, cattle and horses have been

known to eat the growing leaves with impunity. In a corre-

spondence on this subject last year in 'The Scotsman,' a

minister stated that near a manse in Argyllshire cattle used

to eat the foliage as high as they could reach with apparently

perfect impunity. Horses have also been seen to crop the

branches without taking any harm. It is difficult to explain

the fact of the fatal effects of yew leaves in some cases and

the safety with which they may be eaten in others. Questions

are often asked if the amount of poison varies in different

trees, and if the foliage is poisonous at all times or only at

particular seasons. The statement that the male tree is more
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poisonous than the female does not seem correct, for instances

are plentiful of cattle and horses being poisoned by Irish yews,

which are all female plants. Cases of yew poisoning have

certainly occurred to cattle and horses at all periods of the

year. It is frequently asserted that cattle and horses are

only poisoned when they eat greedily of the leaves, but a four-

year-old cart-horse was poisoned by eating a few sprigs three

inches long. That the leaves are only fatal when the stomach

is comparatively empty is also incorrect, for there are cases

where a large amount of masticated grass was found in the

stomach and the yew leaves uppermost. Numerous experi-

ments made by the Eoyal Agricultural Society several years

ago on various animals with the leaves and fruit of the yew
proved distinctly that some animals may take considerable

quantities of the leaves without injury, while others are

poisoned by eating the smallest amount. Horses, cattle, and

sheep usually exhibit a strong repugnance to the plant, and

never touch it unless pressed by hunger. As a rule it is a

fatal plant to horses and cattle, so many instances being on

record of its poisonous effects. It is always dangerous to

allow cattle or horses to have access to yew-trees, and to

leave cuttings within their reach is a perilous experiment.

Many of the old yews of this country are connected with

interesting historical incidents. The most famous and best-

known yew in Scotland is the Fortingall yew. Pennant

speaks of it as a prodigious tree in 1771. In the new
Statistical Account of Scotland it is stated that in 1806 there

lived an old man who remembered that when a boy he could

hardly pass through between the two parts of the trunk ; now
several yards separate them, and this dilapidation was mainly

occasioned by the boys of the village kindling their fire at

Beltane within the hollowed trunk. Next to the Fortingall

yew is that of Ormiston, one of the most beautiful trees in

Scotland. It is growing on the Ormiston Estate, near Mussel-

burgh, and is still in a flourishing and vigorous condition. It

was a tree of some size in 1474. Wishart is said to have

held religious service under its shade. John Knox also used

to preach under the venerable yew when he resided at Ormis-

ton as Chaplain to the Cockburns of Ormiston, then a leading

reforming family.



54 The Yew. [Sess.

The Whittinghame yew, another remarkable and historic

tree, but neither so old nor so large as the Ormiston one, is

situated in the grounds of the Eight Hon. A. J. Balfour.

There is only one point where it is possible to creep below

the branches and get under its shade. Here, it is said,

Bothwell, Morton, Euthven, and other Scottish nobles op-

posed to Darnley, met to plot his destruction, and entered

into a compact which accomplished his death. The age of the

tree and the fact of Bothwell being often in the neighbour-

hood immediately before the murder may have given rise to

the tradition which still haunts the tree. Under the shade of

the Cruxton yew, which grew close to Cruxton Castle, tradi-

tion says Queen Mary gave her consent to marry Darnley,

to perpetuate the memory of which she had the figure of a

yew-tree stamped upon her coins. Beside the ruins of the

old church of Forgan, near St Andrews, are five fine yews.

They have been planted so as to form a St Andrew's Cross,

but there seems to be no tradition regarding them. Another

yew of historic interest is the remarkable old tree at Loudoun

Castle. One of the Loudoun family charters was signed

under it in the time of William the Lion, and here John,

Earl of Loudoun, signed the Act of Union between England

and Scotland.

Varieties of the common yew are many. The Neidpath

yew is an upright growing variety, said to have been propa-

gated from an old tree of very distinct and peculiar habits,

growing at the old castle near Peebles. Another variety with

yellow berries is a beautiful object when in fruit, contrasted

with the common yew with its bright red berries. The

golden yew, so much prized by the ornamental planter, and

the pendulous yew, which makes such an effective contrast

with the erect growing kinds, are among various other varieties

employed in the decoration of lawns and shrubberies.

[It may be of interest here to refer to two papers read to

the Society by Mr J. Lindsay—the one entitled, " On Yews,

with Special Eeference to the Fortingall Yew " ('Transactions,'

vol. i. pp. 218-227), and the other, "Ormiston Hall: Its

Yew Tree and Other Antiquities " (' Transactions,' vol. ii.

pp. 30-41).]
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YI.—CLA VA : " THE STONEHENGE OF SCOTLAND."

By Mr S. ARCHIBALD, Corresponding Member.

(Read February 26, 1908.)

A FEW sentences by way of introduction.

Inverness, the capital of the Highlands, is, as every one

knows, " no mean city," and for many centuries has been a

town of great importance, a result largely due to its geo-

graphical position and the natural amenities of its site and

surroundings. Inverness possesses many very interesting

historical associations, and tradition assigns to it a very great

age, for it is said to have been founded in 60 B.C. Whether

that is quite authentic or not, there can be no doubt that it is

of very high antiquity, and the whole district around shows

unmistakable signs that even in those remote ages of the

past it was the abode of a considerable population. The

town itself was surrounded by a chain of forts, of which that

on Craig Phadraig to the west is one of the best examples of

vitrified forts to be seen in Scotland ; and the country all

round both sides of the Moray Eirth is rich in objects of

antiquarian interest— such as stone circles, hut circles,

tumuli, stone cists, &c. Not long after coming to reside in

the north I read of the stone circles of Clava, said to be the

most extensive on the mainland of Scotland, and as soon as

convenient paid them a visit. Here, thought I, is something

worth knowing and writing about. But considerable reading

and another visit to obtain some drawings were needed to

enable me to send anything at all presentable.

Mr James Fraser, C.E., Inverness, in a very exhaustive

paper ^ enumerates twenty- five circles which are known to

have existed in the Nairn valley in the twenty-five miles of its

length, measured from its mouth, and other fourteen between

the Nairn valley and the Ness. Many of them have, how-

ever, been completely cleared away (more's the pity
! ) in the

interests of agriculture ; many are in a very fragmentary con-

1 In 'Transactions of the Inverness Scientific Society and Field Club,

vol. ii.
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dition, and all the others have suffered more or less at the

hands of ruthless man. Mr Eraser numbers the circles con-

secutively, beginning with the one farthest up the valley, and

in this paper it will be best to adopt his numbers.

The circles of the Clava group, Nos. 7 to 14 in Mr
Eraser's list, lie along the middle of the narrow plain on the

right side of the river, and extend about a mile up the valley

from the Nairn viaduct on the new Aviemore and Inverness

Railway. They are best reached from Culloden Moor station,

a little to the north of the viaduct. Proceed westward along

the Inverness road to the cross-road at Cumberland's Stone,

near the famous battlefield, then down the slope and across

the Nairn. Passing the new Clava lodge on the left, the

road turns at right angles to the right, and about half a mile

farther turns up the slope towards the railway. In the

middle of the field inside the first turn, and opposite the

lodge, there is a single standing stone about five feet high

which marks the site of two circles, Nos. 13 and 14, and is

all that is now left of them. A little farther on, in a bit of

moorland, there are three circles, Nos. 10, 11, and 12, the

chief and most perfect of the group. In a field beyond the

next turn of the road are to be seen the remains of two, Nos.

8 and 9 ; and still farther on in the same line there is a

single one, No. 7, the last of the group. These, with two on

the opposite side of the river, but naw nearly or altogether

cleared away, made ten circles within a mile of each other.

But judging from collections of stones in various places, there

can be little doubt that many more existed in the neighbour-

hood.

A notable feature of all the circles in the district is their

triple character; that is, each circle is composed of three

concentric, or nearly concentric, rings ; and some of them, as

Nos. 10 and 12, contain chambered cairns, somewhat like the

famous Maeshowe. The circles vary considerably in size, the

outer ring of the largest being 126 feet in diameter, and of

the smallest, 70 feet.

Let us now return to the leading sub-group, Nos. 10, 11, and

12, in the moorland, and examine them closely. All the rings

of these circles are nearly complete. The diameter of the three

rings of No. 10 are respectively 108, 53, and 12^ feet. The
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•outer one consists of the ordinary style of pillar stones, twelve

in number, and nearly equidistant, but as the road intersects

the ring, two of them had to be shifted a few feet. The tallest

of them is 7 1 feet high. The intermediate ring is formed of

rough boulders or blocks of stone from two to four feet long and

broad, and placed close together with the smoothest face out-

wards, and having an inward slope, the purpose of which we
:shall presently see. The inner circle consists of short upright

slabs, set edge to edge and close together. The circle-builders,

having constructed the skeleton of the circle,—the three rings,

—filled up the space between the two inner rings with small

stones, and then proceeded to erect the central chamber by

laying courses of the best procurable slabs on the innermost

ring, carrying the walls perpendicularly to a height of six feet

or thereby, then making the slabs overlap inwards till the

space was small enough to be covered by one slab. Thus

there was formed a chamber with a rude dome-shaped roof,

12 J feet in diameter, and nearly the same in height. Simul-

taneously with this wall-building the cairn of small stones was

heaped up around to bind and support the walls, the inter-

mediate ring with its inward slope forming a containing and

retaining wall to the cairn, which was added to until it covered

the top of the chamber to some depth. There was an entrance

to the chamber on the south-west side, two feet wide at the outer

end, and three at the inner end; and it seems to have been

-about 4J feet in height. The sides of the passage or tunnel

^re of similar construction to the inner ring, and the roof was

formed of slabs laid across. The roofs of cairn and of passage

are both gone, the cairn having been opened about 1828 by

orders of Mrs Campbell of Kilravock Castle, and the chamber

and cairn are now ruinous ; the interior of the chamber is

partly filled with dShris, and the stones of the cairn overflow

the intermediate ring in various places. When the chamber

was opened, fragments of two rude vases were found in the

centre, containing calcined bones. They were embedded in a

mass of clay quite different from the natural soil, which is

gravelly.

Circle No. 12, the eastmost of the three, is very similar

to No. 10 in dimensions, construction, and in the present

condition of the cairn and chamber, which was opened some
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years later than the other one (about 1850), and found to

contain some bones. The tallest pillar-stone of the outer ring

of this circle is 9| feet high.

Circle No. 11, which is situated a little to the north

of a line joining the other two, is in many respects very

different from them. The three rings are of similar construc-

tion, and the outer and intermediate ones are of nearly the

same dimensions, but the inner one is 22 feet in diameter,

while that of each of the other two is 12 J feet. The space

between the intermediate and inner rings is filled with small

stones to a depth of about three feet, and that within the inner

one to about half that depth, but there is no evidence of a

central chamber having been built or even contemplated, nor

are there any traces of an entrance passage. There is a feature

of this circle which is said to be quite unique, being unknown
anywhere else. There are three causeways formed of small

stones, each about seven feet wide, extending from the inter-

mediate ring to certain stones in the outer ring, but of their

use or significance no one can even hazard a guess (so far, at

least, as I have read).

A short distance to the west of No. 11 there is a small

circle, 16 feet in diameter, formed of fifteen stones laid flat on

the ground and nearly touching each other, with another at

the end nearest No. 11, and pointing towards it. This is

supposed to be simply a burial ring.

Proceeding now to Nos. 8 and 9, it will be found that

nothing remains of them except one pillar-stone of No. 9,

about nine feet high, left standing, and a number of confused

heaps of stones, including old pillar-stones, lying around. On
the site of No. 8 there are traces of the foundations of a rect-

angular building, 30 feet by 20 feet, said to have been a

chapel; that again is surrounded by an enclosure 130 feet by

65 feet, which is supposed to have been used as a burying-

ground. Of the history of the chapel very little of an authentic

nature is known, though tradition connects it with St Columba,

who paid a visit to King Brude at some place near Inverness,

and is said to have converted him to Christianity. Most of

the materials of circles and chapel have been used to assist in

the erection of stone dykes, the chief kind of fence to be seen

in the neighbourhood.
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Circle No. 7, the last of the Clava group, stands by itself in

a field a few yards from the bounding stone dyke. The inner

and intermediate rings had originally been complete, but the

latter is now considerably broken on one side by excavations

for gravel. Of the outer ring there is only one pillar-stone, a

huge irregular slab of red sandstone, 12 J feet high, and 9

feet broad at the widest part. Whether there were ever any

more stones placed in the outer ring cannot now be known, as

the field is ploughed all round, and no traces of any more exist.

This circle has all the appearance of never having been finished.

The space between the intermediate and inner rings is filled up

with small stones to the level of the top of the latter, and it

looks as if it had been got just ready for the erection of the

central chamber (in this case 21 feet in diameter) when
operations were suspended, and never resumed.

Of the fourteen circles between the Nairn valley and the

Ness, the most perfect—and the only one of the lot which I

have seen—is the one known as the " Druid Temple," situated

on an eminence about two miles south of Inverness, near the

old Edinburgh Eoad, which is also Wade's Eoad. This circle

has either not been finished or the materials of it have been

knocked about a great deal, as many of the stones are lying

about out of position. In the outer ring, six out of ten stones

are still standing. Some of the standing ones are immense
blocks, one in particular at the south, and nearly opposite the

entrance passage, being quite a giant. It is of red sandstone

conglomerate, stands about nine feet in height, and measures

about 4 1 by 4 feet in cross section. About three-fourths of

the stones of the intermediate ring are in position, but only

two or three slabs of the inner ring are left. An irregular

double row of stones marks where the entrance passage was, or

perhaps was to be. There are no evidences of central chamber

or cairn ever having been formed. Some think that a chambered

cairn was part of the original plan for every one of these

mysterious erections, but of course that is one of the points

regarding them where there can now be nothing but conjecture.

In one case the inner ring is 32 feet in diameter, and that

seems rather too wide a space to arch over in the manner
used in the two-chambered cairns at Clava. But as previously

mentioned, the builders of No. 7 seem to have contemplated
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(attempting at least) the erection of such a chamber, 21 feet

in diameter.

Eegarding the entrance passages, which can be detected in

only four or five of the whole thirty-nine circles, it may be

noted that they are mostly directed towards the S.S.W., or

about one o'clock, though in this, as in other features of the

circles, there is no uniformity ; and in the " Druid Temple " it

is even directed 5° to the E. of S. Whatever may be the

significance of the arrangement, it is worthy of notice that the

tallest pillar-stones of the outer rings are placed on the south

side, and that they diminish in size towards the north side.

Notice the giants on the south-west and south sides respectively

of INTos. 7 and 30 (the latter being the "Druid Temple").

Similarly in the intermediate rings, the largest blocks are on

the south side, and they diminish in size towards the north

side.

There now remains small space in which to discuss the

questions of who were the builders of these strange structures,

and for what purpose or purposes they were erected. In his

paper Mr Eraser cites and quotes from the chief authorities on

these questions, and I must depend largely on the information

there supplied. The popular theory of their origin is perpetu-

ated in the name of the " Druid Temple," but I think most

authorities now reject that theory. Some say they are of Scan-

dinavian origin, but Professor Wilson says they existed long

before the earliest Norwegian, Danish, or even perhaps Celtic

descent on our shores, which would relegate them to some of

the very earliest native tribes, and consequently they are spoken

of as " Caledonian." Dr Joseph Anderson says, " The circles

in Scotland which have been examined have yielded interments

of the Bronze Age, which was long over, both in this country

and in Norway, before the Vikings came to Orkney. The

pottery found in them is specially Celtic in character, and

quite different from Norwegian sepulchral pottery." It is to

be noted that the vases found in the Clava cairns were made of

very coarse clay, and were of the rudest structure, being more

like flower-pots than anything else.

Eecurring to the tradition concerning the chapel on the

site of No. 8,—if it dates back to St Columba's time, to what

date or era must we assign the erection of the circle on whose
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site the chapel was built ? Mr James Ferguson " thinks it

not improbable that the small enclosure marks the spot where

King Brude and his successors were laid, after the race had

been weaned from the more noble burial of their forefathers";

and he says that the whole of Clava is " evidently a cemetery,"

and assigns it to the dynasty represented by King Brude,

meaning, apparently, that the circles were the monumental

burial-places of the kings of that dynasty prior to Brude.

I have often thought of the Clava circles as resembling in

some measure the Pyramids of Egypt (excepting the " Great

"

one). Another writer, Mr Llewellen Jewitt, thinks these

larger circles may have been intended for a different purpose

from those of the grave- mounds which are surrounded by

smaller circles. That goes almost without saying, when we
think of the small ring near the three great circles. Mr
H. M. Westropp concludes that all megalithic monuments

were exclusively sepulchral. Sir Thomas Dick Lauder, in his

work on the Moray floods of 1829 (which is now before

me), says, " The plain of Clava may be almost denominated

the Scottish Stonehenge, being covered with Druidical circles

of great magnitude." • Speaking of the opening of 'No. 10

(a year or so before the floods), he says, " This cell (the

chamber) distinguishes the cairn dedicated to religious pur-

poses from that which was monumental or sepulchral." This

was written before he received from Miss Campbell (daughter

of the lady who caused the cairn to be opened) a com-

munication informing him of the finding of the fragments

of two vases, accompanied by drawings of same. This he

refers to in an appendix, and says, " At first sight this might

seem to be at variance with the opinion hazarded before. . . .

But we know that the Britons of the north usually buried

their dead, whilst the Druids seem to have followed the

practice of cremation chiefly used by the Britons of the south.

These vases, therefore, probably contained the ashes of arch-

Druidical priests, thus interred within the sanctum sanctorum

of their mysterious worship, as a bishop might be interred

under the high altar of his cathedral."

The three leading theories of the circles are, then, that

they were places of worship ; burial - places ; monuments.

That some at least were burial - places is proved by the
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" finds " in the two Clava chambers, and it seems highly-

probable that they were used for all three purposes. West-

minster Abbey and Dunfermline Abbey may be cited as

examples of this. Mr Eraser says, "As a general conclu-

sion, it may, I think, be assumed that large circles were used

at one time for heathen worship of some kind, as well as for

burials and memorials of the dead."

A thought which occurs to me is that they were open-air

temples, like the " groves " and " high places " of old ; and

Stonehenge, with its many door-like erections, reminds one

of the many gates in Solomon's Temple, and of the twelve

gates of the " New Jerusalem " of the Apocalypse. A lady

antiquary, Miss C. Maclagan, in her large and able work on

the " Hill Forts and Stone Circles of Ancient Scotland

"

(1875), propounds and ably supports the theory that these

circles were the dwelling-places of the people, akin to the

brochs, and that the pillar-stones of the outer circles formed

part of the outer walls of the buildings. A strong point in

her argument is that the recumbent stone found in many
circles formed the lintel of the outer entrance. Much as

I admire Miss Maclagan's work, I cannot agree with her

theory. But here is yet another, and quite a new one. Sir

Norman Lockyer thinks they may have been observatories,

and supposes the " recumbent stone " to have been the point

from which observations of the times of the rising of certain

stars were made by the (Druid ?) priests, who, by their

superior knowledge of such things, were enabled to uphold

their sway over the common people. Meantime observations

are being conducted at certain circles, at Sir Norman's re-

quest, to test the truth or otherwise of his theory, which

recalls the opinion of some authorities that Egypt's "Great

Pyramid" was an observatory and not a tomb. Circles on

open plains or on eminences may have served as observatories,

but it is not easy to see how those in the deep narrow valley

of the Nairn, especially those purposely placed in hollows,

could have been used for such a purpose.

In his paper (in last ' Transactions ') on Cup-marked Stones,

Colonel Sconce remarks that such stones occur frequently in

connection with circles, and several have been detected in

the Clava and other circles in Strathnairn—viz., in the inter-
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mediate rings of Nos. 2, 4, and 11 ; in the inner ring, that

is, inside the chamber, of No. 1 ; in the entrance passage of

No. 12; and in the small ring west of No. 11. The cup-

markings which I have seen at Clava are of a very rude

description, being shallow and not very round. But on the

occasion of my first visit I saw two " beauties " of cup-marked

stones which had been found by a neighbouring farmer in

a stone dyke, built of the materials of Nos. 8 and 9. The

stones were flat - faced slabs, but irregular in outline, and

about two feet each in breadth. One contained, as far as

I can remember, eight cups about three inches in diameter

;

and the other, sixteen or seventeen, about two inches across.

The cups were all exceedingly well formed, being quite

circular in outline, and hemispherical in the form of the

cavity. Before my second visit, the farmer had moved to

a considerable distance and taken the stones with him, so

I could not obtain drawings of them. I have just learned

of the existence of another cupped stone in the possession

of the farmer whose residence is close beside No. 10, and

my informant thinks it the best of the lot. On some future

occasion I may be able to show you portraits of all these

stones.

I had intended to say a little on the theories as to the

meaning of these " cups," but must refrain in the meantime.

With your permission, I may at a future time revert to the

subject. And now my purpose is served by directing the

attention of any members who may not know much about

Clava to that most interesting group of circles, the most

extensive on the mainland of Scotland, surpassed only by

Stennis and Callernish, but possessing peculiar features of

their own, which render them in some respects more remark-

able than even these famous circles.

[This paper was accompanied by a number of excellent

coloured diagrams and plans, which unfortunately cannot

be reproduced.]

At this meeting, Mr John Laidlaw gave an interesting

paper entitled " Wheat, with some Observations upon its

Production in Eelation to its Consumption."
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Nil.—MOLE VARIATION.

By Mr ROBERT SERVICE, Corresponding Member.

{Read March 25, 1908.)

Throughout the Solway area the mole is an abundant species^

everywhere familiar, from the sea-shore to the tops of the

highest hills. Its workings are to be seen along the broad

top of the Merrick, the huge mountain mass that rises to a

height of 2782 feet, thus dominating all the other peaks of

the southern Highlands. The species is very common in all

parts of the three south-western counties, its work conspicu-

ous in all places, so there is no need to enlarge further upon

its distribution. And yet it was not always so common and

conspicuous. So comparatively recently as 110 years ago

mole-catching first became a regular occupation here, the

original mole-catchers, who were Englishmen, being brought

to ply their calling on his lands by the then Duke of

Buccleuch.

The main purpose of this communication is to make a

statement upon the range and character of the variation

observed upon (1) the size of the mole and (2) colour of its

pelage.

Measurements taken of moles in the flesh show rather

striking results. The largest male I have seen measured 7f
inches in total length, but one inch less still marks a large

individual. For a female 5 J inches is about the average

length. The largest female measured by myself was 6 J
inches. The difficulty of estimating whether any given

individual has attained its maximum growth is almost in-

superable in looking for the minimum dimensions for adults.

The mole sheds its winter coat immediately after the breed-

ing season, the male assuming its new summer fur several

weeks earlier than the female does. By the first week in

June both sexes are fairly well clothed in their new dress.

The normal coloration is black in many shades ; indeed it is

somewhat surprising to find how numerous the different

shades of what we may call black can be. As a matter of
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fact, it is not easy to find two ordinarily coloured moles that

have precisely the same shade. Then the individual hairs

composing the fur are not uniform. The base is lighter,

or darker, as the case may be, becoming lighter or darker

towards the tips, but no regular rule seems applicable. Here,

again, there is the strongest possible tendency towards indi-

vidualism.

Taking the most striking colour-variations in order, the

first may be the cream-colour. This may be regarded as

Leucotism. It occurs in all shades, from very pale cream to a

deep rusty yellow. The specimens illustrate the range of

colour better than any description. A comparatively common
variety has a patch of yellow or rufous on the breast or

abdomen, or on only one of • these parts. I have had

specimens in which this yellow or rusty colour extended over

the whole of the under parts. It may be a narrow line, or

wide, patchy in outline, and very often it has waved or most

irregular edges. The tint always ends abruptly, and never

shades off gradually into the surrounding colour. In direction

it is always longitudinal, and may exist only as a long thin

line of colour.

The handsomest variations belong to what I may term the

silver-grey series. These always appear glossy and bright,

and if they could be obtained in quantity, they would surely

bring, as " furs," a very high price. These range from tints

hardly differing from the normal type down to fine silver grey.

I have never had, or seen, a really white mole, and believe

such to be of extreme rarity, nor have I had a piebald

variety.

There is very little doubt that variation runs in certain

mole families. The regularity with which a particular vari-

ation occurs in the same field, or the same farm, is very well

known to every mole-catcher, while no abnormal colours may
ever occur in the whole of another parish.

[A number of illustrative specimens of skins were exhibited

by Mr Service.]

At this meeting Dr Wm. Watson read a paper on " Mendel-

ism," which brought forth valuable discussion. The President

VOL. VI. E



66 Two Rare Plants. [Sess.

also gave a lantern demonstration of " The Dolomites and

Scenes in Austria," from slides prepared by the late Mr F. C.

Crawford.

At a meeting of the Society held on April 22, Dr Traquair,

F.RS., gave an interesting communication on " Snake-like

Forms among Vertebrata." At the same meeting Mr W. C.

Crawford, F.E.S.E., read the "Keport of the Microscopical

Section."

^\\1.—TW0 BABE PLANTS.

By Mr JAMES M'ANDREW.

{Read Oct. 28, 1908.)

1. Juncus tenuis, Wild.—I found two tufts of this rush one

afternoon last August on a piece of waste ground in Morning-

side Grove, Edinburgh. Perhaps in less than a year this

ground would have been built upon. On the following day I

went back to remove the plants, but I found that during the

night some cattle had been there, with the result that one of

the tufts had been devoured by them. However, I secured

the other tuft and dug it up. This rush was one of the late

George Don's reputed discoveries, and remained a doubtful

Scottish plant until 1887, when I found a colony of it by

a roadside near New Galloway, Kirkcudbrightshire. Subse-

quently I found it in other three places in the same county.

According to the 9th edition of the ' London Catalogue of

British Plants,' it is recorded for six, and according to the

10th edition of the same, for seventeen, vice-counties. This

shows that it is spreading. Though I do not consider it a

native British plant, but an alien, yet it would be very

difficult to say how it has been introduced into this country,

though most likely with straw or hay from the Continent. It

grows here, as on the Continent, chiefly by roadsides in damp
gravelly places, and may also be found about railway stations.

It has been gathered in Herefordshire, Kenfrewshire, Stirling-
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shire, &c., chiefly, it seems, in the west. I am unaware of its

having been found so far east as Edinburgh before.

2. Pallavicinia Flotowiana (Nees), Lindb.—This is a very

rare hepatic, of which I found a little last year, mixed with

mosses, in a marsh on Gullane Links, but this year I gathered

it in another place on the same links in great abundance and

in fine condition. It grows on damp spots among seaside sand

dunes, on ground apt to be covered with water in winter. In

Scotland it has hitherto been found only on the Sands of

Barrie, Forfarshire, and on Tents Muir, in Fife. In England

and Ireland it has been gathered in a few similar places, such

as Coatham marshes, at the mouth of the river Tees, and on

Southport sands, Lancashire.

IX.—NEBULJE AND NEBULAR HYPOTHESES.

By Mr G. CLAEK, M.A., Kotal Observatory, Edinburgh.

{Communicated, Oct. 28, 1908.)

I SHOULD like to remark by way of introduction, that we may
draw several reasonable inferences regarding the stars merely

from common-sense principles, and without any appeal to

accurate scientific knowledge. For example, in our terrestrial

experience luminosity is always a temporary phase of existence.

A fire burns only so long as its fuel will last : the electric light

depends upon the constant charging of the storage batteries

:

a, bar of red-hot iron soon loses first its light and then its

heat when it is removed from the furnace. Every form of

light with which we are conversant sooner or later fails and

is extinguished.

To judge, then, by this experience, we should conclude that

the stars which we now see to be luminous cannot have been

so from everlasting, any more than they can be so to ever-

lasting. Reason and revelation alike assure us that a time

was when they were not, and that at some future epoch they

shall again have ceased to be.



68 NebulcB and Nebular Hypotheses. [Sess.

Moreover, we cannot expect that they are all at present at

the same temperature, for we cannot assume that they were

contemporaneous in origin ; and even if we could, the rate of

progress must have been indefinitely varied in individual cases.

Some stars are much brighter than others. This is no doubt

due in certain instances to the fact that the fainter are more

remote ; but in other cases it is due to a difference in the size

and mass of the stars. Now a small cinder falling from the

fire cools much more rapidly than one larger ; and by similar

reasoning we should anticipate that small stars would run

their luminous course more quickly than large stars would.

Some stars must therefore be at a later stage of development

than others.

Then again, the most casual observer must have noticed

that the stars vary in colour. Some are white, some are

yellow, some are patently red. If we judge these by our

standards of white - heat and red - heat, we should say that

white stars are at a higher temperature than red stars, and

we should expect them to become redder as time goes on and

they become colder.

So far this is largely speculation, but as it happens we have

proof positive that the speculation has a real foundation in

fact. !For by means of an instrument known as the spectro-

scope we can determine not only the chemical elements of

which a star is composed, but also the temperature at which

those elements exist at the star's surface.

It would take me completely out of my way were I to

attempt any adequate description of this instrument now. It

must sufi&ce to say that the phenomenon of light is due to

the impact of ether waves upon our eyes. These waves are

of varying lengths, and the length of the wave determines

the colour of the light. Very short waves excite the im-

pression of violet or deep blue light ; waves somewhat longer

excite the impression of green light ; waves longer still, of

yellow light; and the longest waves of all excite the im-

pression of red light. If waves of all different lengths enter

the eye at the same time, the sensation of vjMte light is

produced. To prove that white light consists of waves of

different lengths, we pass the beam of light through a slit,

and then interpose in front of the slit an ordinary glass
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prism. The prism has the effect of impeding the passage

of the waves through it, and of throwing them out of their

straight course. Naturally the short waves are more affected

than the longer and steadier waves, and the consequence is

that when the beam of light emerges from the prism the

waves are no longer promiscuously mixed up in it, but are

arranged strictly in order of length—the longest waves at

one side of the beam, the shortest at the other, while waves

of intermediate length occupy intermediate positions. Hence

one side of the beam is now coloured red, the opposite side is

coloured violet, and between those two extremes we have

every possible shade, each passing by the finest gradation into

the next. Like a fairy wand, the prism has sorted out the

tangled skein, and arrayed the different constituents in orderly

sequence. The coloured band thus obtained is called a spec-

trum—the one I now show on the screen being known as a

continuous spectrum : light of every wave-length is involved

in its production, and there are no blanks in it.

But under certain circumstances the spectrum is found to

be (^T^scontinuous : it is crossed transversely by a number of

lines or bands, and these may be dark or bright according to

the nature of the source of light. Now those lines are the

really important thing in spectrum-analysis, for it is known
that every element exhibits a perfectly definite set of lines

in its spectrum ; and no two substances have the same family

of lines. In other words, every substance is hall-marked by

its spectral lines, and is consequently always recognisable by

them. All our terrestrial substances have been thus exam-

ined, and the lines in their spectra carefully determined.

Thus when we pass the light of the sun through a spectro-

scope and examine the lines in its spectrum, we are able to

say at once whether any of our terrestrial substances exist

in the sun. The same argument applies to the light of a

star, and the result of such analysis is to demonstrate con-

clusively that matter is common property throughout our

universe, and that the sun and the stars are composed for

the most part of the very same materials as our earth. I

say for the most part, because exceptions do exist : gold, for

example, does not betray its presence in either sun or stars

;

while, on the contrary, certain substances exist in those far-off
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bodies which are not to be found here, and which make their

presence known by spectral lines for which we have no

counterparts on earth.

The principal difference between substances as found on

our earth and as found in the stars is one of temperature.

We consider a temperature of 80° Eahr. to be very hot

indeed ; but the temperature of the sun's surface

—

i.e., its

coldest region—is 11,000° Fahr., and that of many of the

stars is higher still. In such a furnace our well - known
substances change their condition altogether ; they cannot

exist as solids, or even as liquids, but are boiled into vapours

at once, just as ice may be boiled into water-vapour. Unlike

the latter, however, the vapour of a metal is not invisible,

but is vividly incandescent ; and it is to the presence in

them of such luminous vapours that the sun and the stars

owe their glorious brilliancy.

The result of spectroscopic investigation is to prove that

stars pass through a process of evolution. When they are

young their spectra contain few lines, and these are due

mostly to the presence of helium and hydrogen. Such stars

are bluish-white in colour. As they grow older the lines

due to metallic vapours make their appearance, and the star

becomes yellower in colour. At a still later stage lines as

such give place to certain fluted bands, which are now recog-

nised as the indication of stellar senility and the herald of

approaching death. At this stage the star becomes redder,

as its internal fires begin slowly to die down. The last stage

of all—the inevitable terminus ad quern—is the dark stage,

when the surface of the one-time star has become cool enough

to form a crust which covers the still hot interior and shuts

out its light. That such dark stars exist we know for a fact,

since they make their presence evident to us in several ways,

although we can never actually see them.

Since, then, the stars have a life-history, they must as-

suredly have had a birth. We cannot imagine that they are

launched into existence as complete and finished entities.

Everything in nature grows,—development is gradual. How,

then, do the stars come to be stars ?

It is in the attempt to answer this question that we find

the necessity for " nebulae." We have seen that a star gets
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cooler as it becomes older. But cooling is always accompanied

by contraction—the two proceed fari passu. In fact, " in all

cosmical bodies there is a perennial contest between heat and

gravity. Heat strives for expansion, gravity for contraction.

Heat drives the components of a mass outwards and apart;

gravity draws them inwards and closer together. And gravity

must in all cases win in the end, for heat is transient and

gravity everlasting." We are therefore led to surmise that

old stars must be small stars. As they cool they consolidate.

Contrariwise, young stars are likely to be large and tenuous,

because their great heat expands them, and, so to speak, puffs

them out. Here, then, we have another criterion for stellar

age or youth. Our first was one of temperature ; our second,

a direct consequence of the first, is one of density. Young
stars are diffuse, and their density is small. We should ex-

pect, therefore, that if there exists in space any material out

of which the stars are formed, that material should be very

diffuse ; it should, in fact, be cloudlike, or, to use the Latin

form of the word, it should be nebular.

Now it has long been known that there exist in space, and

among the stars, vast cloudlike objects which are known as

nebulae. These are excessively tenuous, and are like gossamer

in texture ; indeed in many cases they are no more than a

shimmering veil through which the stars shine with un-

dimmed lustre. Some one has likened them to a breath-

stain on the window : Browning speaks of them as " figured

flames," and Tennyson describes them as "a fluid haze of

light."

It was vaguely apprehended that this material might indeed

be the primitive star-plasm ; but so long as the telescope was

the only instrument of astronomical research, very little was

known regarding its real appearance and nature. I have

heard of a man who possessed what he considered to be an

exceptionally fine telescope, and who used to tell his friends

that when he looked through it at a distant church, the edifice

was brought so close to him that he could listen to the music

of the organ ! Needless to say, that man was ahead of his

time, for we have not yet succeeded in building a telescope

capable of achieving so remarkable a result. Nevertheless,

a large telescope is capable of accomplishing a great deal;
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but with all its power, one thing it cannot do is to convey

to us any adequate idea of the form of a nebula.

But with the advent of photography our knowledge of these

objects has advanced by leaps and bounds. For nebulae are

so exceedingly faint that very few of them are visible at all

to the keenest human eye, even when fortified by a powerful

telescope, and these few can just be glimpsed and no more.

But by merely exposing a photographic plate to their light

for a long enough time, a perfect picture can be obtained

showing all their structural details. Not that the plate is

more sensitive than the eye ; but the effect of light on the

eye is momentary, while on the plate it is cumulative. How-
ever feeble the rays may be, their persistent battering upon

the same portion of the plate at last tells upon the film, and

engraves the image of the object. Moreover, the quality of

nebular light is not such as readily affects our sense of vision,

while it is particularly powerful photographically. Hence the

most lynx-eyed observer can never hope to compete with the

camera in delineating the forms of nebulse. And a third

advantage of photography is, that with a large telescope only

a small part of the object can be seen at a time ; while on

the plate the whole can be depicted in all its marvellous

entirety.

In the majority of cases nebulae are apparently only the

brightest portions of a mysterious substance which seems to

cover practically the whole sky like a gauzy veil, and which

is rent and torn in one region while it is gathered into folds

and puckers in another. They exhibit the most fantastic

variety of form, and to telescopic scrutiny they seemed to

borrow the similitude of all sorts of terrestrial objects.

Nebulae were found in the semblance of fans, of rings, of

brushes ; some were elliptical and others circular ; some were

triangular and others quadrilateral; one resembled an owl,

another a crab, a third a dumb-bell, and a fourth a fish's

mouth. But with the aid of photography such fanciful

imageries have disappeared; and the chief result of later

investigations is that " structure has become increasingly mani-

fest among all classes of nebulae. Structure not of the finished

kind, but indicating with great probability the advance of

formative processes on an enormous scale, both as regards
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space and time. Masses that seemed almost amorphous when
imperfectly seen now show nuclei ; and curving lines of light,

which tell of movement and force, furrow them throughout.

^Simple milky effusions prove to be far less common than had

been supposed, and complexity of constitution is already a

recognisable characteristic of most nebulae."

But while many nebulae are thus irregular, and betray no

evidence of strict geometrical design, others—and by far the

largest number—exhibit the configuration of a more or less

perfect spiral. For a long time it was believed that these

two types^—the irregular and the spiral—indicated different

stages in nebular evolution. On this view the irregular cloud-

like nebulae were literally " regions of lucid matter taking forms."

They were the least elaborated of sidereal objects, and had

just crossed the threshold of creation. How they had done

;So no man ventured to say. It was supposed, however, that

under the unremitting influence of gravity these flimsy masses

would gradually contract. As Tennyson puts it, " the starry

tides " would " set towards the centre "— the material of

the nebula would slowly become more closely packed together

at the centre of gravity. Two new features would, it was

thought, result from this. First of all, the nebula would

grow liot. As it contracted its particles would occupy less

space ; they would therefore crowd together and jostle one

another more than formerly ; collisions between them would

occur more frequently,—and such collisions generate heat.

Secondly, the contraction would, it was thought, produce a

rotation of the mass, so that it might eventually be trans-

formed into a spiral. To a certain extent this hypothesis

undoubtedly affords a true picture of the probable develop-

ment of an irregular nebula—but the idea of the induced

rotation appears to be dynamically impossible, and for other

reasons the theory has been generally abandoned.

Irregular nebulae are green in colour; spiral nebulae are

white. The spectroscope demonstrates that irregular nebulae

are gaseous, their principal constituents being helium, hydro-

gen, and a green gas which is unknown on earth, to which

the name " nebulium " has been given. Moreover, the spect-

rum is not like that of an incandescent gas—that is to say, of

a gas which is luminous because it is hot. It is rather like
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that of a gas under electrical excitement in a vacuum tube.

In other words, the green, gaseous nebulae are not Ifiot ; they

owe their luminosity either to some kind of electrical stim-

ulus, or else, perhaps, to some kind of radio-activity. Kadium,

as you know, emits a curious luminescence, and it has been

found that helium is formed from radium. Since, then,

helium is one of the constituents of green nebulae, their light

may be due to a radio-active origin.

But spiral nebulae are white, and their spectra are funda-

mentally different. Instead of a few bright lines we have in

their case a continuous spectrum, with a hint of dark lines

crossing it. The physical interpretation of such a spectrum

for such an object is extremely difficult, and is one of the

outstanding problems of astro-physics. But at all events this

spectrum proves that white nebulae are radically unlike green

nebulae ; and, indeed, the mere appearance of those of spiral

form almost certainly precludes the idea that they are a

natural development of the irregular class. As we shall find,

they have probably been formed quite otherwise.

Two other types of nebulae demand a passing notice. One
is the dumb-bell type, the other the planetary. The dumb-

bell consists essentially of two nebulae joined by a narrow

neck, and the inference is that sooner or later the neck will

break and the nebulae will become separated. Each will then

contract and condense to form a star, so that in future ages

the dumb-bell will probably become what we call a binary

star,—two stars, that is to say, which are physically related

to one another by virtue of their common birth, and which

revolve round one another. Such coupled stars are very

common,—indeed the evidence goes to show that the great

majority of all the stars are double, although to the naked

eye they appear to be single. A star which, like our sun,

passes its life in single blessedness, is apparently the exception

and not the rule,—and it is worth noting as a consequence

that stars with families of planets must also be exceptional,

since no double star could conceivably generate a planetary

system like our own. This is a very serious argument against

the doctrine of the plurality of worlds.

The other type of nebula to which I wish to refer is the

planetary,—so called because its members present the appear-
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ance of round discs, like planets on a gigantic scale. In

reality the discs are generally elliptical, and they give one

the impression that they represent objects consisting of several

concentric shells,—as if they had been formed by successive

outpourings of matter from a centre. Such nebulae are green

in colour and gaseous in constitution, so that they belong to

the same category as the irregular class.

When nebulae were first discovered, it was imagined that

they might be external universes—systems of stars like our

own, but lying far beyond the confines of our own system,

and having no connection with it. But, as a matter of fact,

the stars and the nebulae form complementary parts of what

is essentially one system, and nothing shows this more clearly

than their relative distribution on the sky. Like all sidereal

objects, nebulae are dominated as regards their general distri-

bution by the influence of the Milky Way. Green nebulae,

as a rule, lie in the Galaxy ; white nebulae avoid it, and con-

gregate at its poles. Locally, too, nebulae are generally found

where stars are few in number,— often, indeed, a nebula

appears to have cleared a space for itself among the surround-

ing stars. And, strongest proof of all, nebulae and stars lie at

similar distances from us, since in very many cases photo-

graphs show the stars to be actually entangled in the nebul-

osity. Such photographs, too, seem to show the literal growth

of stars from nebulae. The argument is that no nebula can

be perfectly homogeneous. Aggregations of matter must occur

here and there throughout the mass ; and these, once formed,

will persist and will act as centres of attraction, slowly but

surely incorporating the surrounding nebulous matter, and

emerging at last as finished stars.

Now many stars are clearly nebulous, and many nebulae are

obviously flocculent. They contain knots or nuclei more or

less advanced in consolidation ; and the inference is that year

by year those nuclei will grow at the expense of the argent

haze in which they are now embedded, until at last they

decisively predominate, and the object becomes more stellar

than nebular, developing finally into a star cluster. What
was considered to be an exquisite example of this stage is

afforded by the cluster of stars known technically as the

Pleiades, and popularly as the Seven Sisters. To the unaided
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eye, and even to telescopic vision, the stars in this cluster

are perfectly normal ; but when photographed w^ith an expo-

sure of ten or twelve hours, they are seen to be literally bathed

in a mass of filmy, nebulous drapery, which winds about them,

stretching from star to star, and reaches out in wisps and

streamers far into space. To employ a chemical analogy, the

stars seem as if they had just been precipitated from the

surrounding turbid medium; but it may be supposed that

when they have finally absorbed their glimmering trains they

will shine clear-cut in keen relief upon an absolutely black

sky.

You will observe that in this process of stellar evolution

the prime agency at work is gravity,—always drawing the

tenuous nebulous material inwards towards a centre, and con-

densing it to form stars. The process is essentially one of

attraction. But of late we have come to realise that there

are also repulsive forces in nature which, under certain

circumstances, may overcome gravity altogether. Matter is

subject to pushes as well as to pulls, and gravity has not

acted alone in bringing about the present state of affairs.

The recognition of this fact has led astronomers to believe

that much of the nebulous material scattered broadcast over

the heavens is not the aboriginal fire-mist out of which the

stars are made, but is composed instead of matter which has

been expelled from the stars. The shapes of many nebulae do

not suggest that they are contracting and condensing, but

rather that they are dominated by forces which rend and

perforate,—which tear matter into shreds and huddle it into

wisps. They are branching and straggling, and have the

appearance of tattered remnants rather than of matter newly

created.

The idea that such nebulae are ejecta from stars is strength-

ened by the fact that so many of them contain helium ; for

helium, as I have mentioned, is not a primitive element, but

is one of the last products of Nature's laboratory, and results

from the disintegration of another element— viz., radium.

However that may be, it is certain that in two classes of

nebulae, at any rate, we find indisputable evidence of the

action of eruptive forces. One is the planetary class, in

which, as I have said, we seem to have the result of successive
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outflows of matter from a centre ; and the other is the spiral

class— the most numerous of all. A close examination of

their photographs suggests very strongly that such nebulse are

a species of sidereal wreckage which is now developing into a

new system. For they are never simple watch-spring spirals,

but are invariably two-branched. They consist of a nucleus,

generally elongated, from opposite ends of which issue a pair

of nebulous arms which enfold the nucleus in double con-

volutions. This arrangement is quite irreconcilable with the

hypothesis that the spiral can have been produced by the

action of gravity ; but it affords powerful presumptive evidence

that this type of nebula exhibits the effects of an explosive

projection of matter from the nucleus.

The cause of such a disruption may conceivably be in-

ternal,— analogous to the forces which compel eruptive

outbursts on the sun to take place at opposite ends of a

solar diameter. But it is more likely to be external, and

due to the tidal strains produced in a star by the near

approach of another star. For all the stars are in rapid

motion through space, and it seems certain that sooner or

later every star must pass dangerously near to another star.

Actual collisions may sometimes occur, but a near approach

will be much more frequent. Our own sun-star, for example,

is travelling towards a certain bright star in the sky at a

speed of 15 miles per second. That star is many hundreds

of thousands of millions of miles away—but at 15 miles per

second even hundreds of thousands of millions of miles will

be covered sometime. Moreover, our sun is a sluggard among
the stars,—his 1 5 miles per second is almost a " dead march,"

and certainly no more than a leisurely saunter, in comparison

with the terrific velocities of the stars in general. Hence the

probability of close approach is greater in their case than in

his. Now consider what the result of such an approach would

be, and remember that the stars are huge globes composed

solely of gases and incandescent vapours, and having nothing

solid about them at all. Each star would raise great tides in

the other,—one tide on the side next the approaching star,

and one on the opposite side, in exactly the same manner as

the moon raises tides on opposite sides of our earth. Each

star would thus become elongated, and as they approached
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still closer the tidal strain would become too severe for the

maintenance of stability, and outrushes of matter would occur

at the ends of the elongation. This erupted matter would not

simply fall back again upon the star from which it had been

ejected : the attraction of the passing star would cause it to

swing round its own star in an ellipse, so that when the two

stars separated again, each would have very much the appear-

ance of a spiral nebula.

The material ejected would presumably consist of large

masses, together with a vast quantity of fine matter,—^just as

our volcanoes throw out both rocks and lava. Now one of the

most noticeable features of a spiral nebula is that knots occur

along the coils, and these may be taken to represent the large

masses ejected from the nucleus when the nebula was formed.

Photographs of spiral nebulse seem to show them in all stages

of development, and it appears clear that the knots in the

coils gradually gather up and incorporate the nebulous matter

surrounding them, and emerge at last as clear-cut stars with

no nebulous strand connecting them. Hence we may safely

conclude that in spiral nebulse, as in dumb-bell nebulse, we do

actually perceive the genesis of stars ; but it is important to

notice that while the spiral nebula is probably the ddhris of a

star which existed previously, we have no inkling whatever as

to the origin of the nebulosity in the dumb-bell.

Of late years many astronomers have come to believe that

the process of evolution exemplified in a spiral nebula presents

to us a picture of that other process by which the planets—our

earth among them—were evolved from the sun. The old

conception as to the modus operandi by which this process

was carried out was that due to Laplace,

—

the nebular hypo-

thesis, strictly so called. According to it, our sun is the

shrivelled and shrunken nucleus of what was in primeval

times a vast nebula, extending far beyond the orbit of the

outermost planet. Laplace supposed that this nebula was

endowed with a slow rotatory motion, and that as it contracted

under the influence of gravity this rotation was accelerated.

Eventually the gyration became so rapid as to produce a con-

dition of unstable equilibrium,—like an over-driven grind-

stone, the nebula could no longer hold together, and to regain

its stability it parted with a ring extending round its circum-
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ference. Laplace imagined that this ring, after separating

from the parent mass, revolved for a time as a whole, but

-eventually broke and collected at one part to form the first of

the planets. After shedding the ring, the nebula regained its

equilibrium, but further contraction brought about another

increase in the speed of gyration, and necessitated the sacrifice

of another ring, which formed the second planet. After re-

peating this operation eight or nine times, no further crises

of instability occurred, and the remaining nebula condensed

steadily until it decreased to the present proportions of our

sun.

Since this theory was propounded knowledge has trans-

gressed many boundaries, and set at nought much ingenious

theorising. And in common with other hypotheses, the cos-

mogony of Laplace has been weighed and found wanting.

There are many features of the solar system of which it gives

•either no account at all or an erroneous one, and advances in

mathematical analysis show that the dynamics of the process

are fundamentally at fault. If the material of the solar

:system were spread out so as to fill the orbit of Neptune, its

rotation would be so slow that centuries would be required

for the completion of one revolution. Obviously a gyration

so leisurely could never produce a state of instability such as

was pictured by Laplace. And as the density of the material

when so expanded would be only the 2 5 - millionth part

of the density of air at sea-level, it is clear that no coherent

rings could ever have separated from it.

The nebular hypothesis has not, then, stood " four-square to

all the winds that blew," and the perception of its inadequacies

has led to many attempts at its improvement. The latest,

rand in many ways the best, of these is a joint production,

having been elaborated by Prof. Moulton of Chicago, an

eminent mathematician, and by Prof. Chamberlin, an equally

eminent geologist. It is called the Planetesimal hypothesis,

and supposes that the sun is the nucleus of what was once a

spiral nebula, and that the planets represent the masses which

were ejected from it when the nebula was formed in the

manner which I have already described. These masses have

swept up and gathered into themselves practically all the

finely divided matter which was ejected along with them, so
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that now our system has little or no nebulous matter scattered

throughout its extent, and the coils of the one-time spiral have

quite disappeared. It follows that the ejected masses were

much smaller at the time of their disruption than they are

now, since they have incorporated so much additional material

;

and the bearing of this fact upon the evolution of our earth is

so curious and revolutionary, that I should like to explain it.

Like the other masses, that which went to form our earth

was very hot at the time of its ejection, but was so small that

it speedily cooled to solidity. It grew to its present size solely

by the accretion of the small solid particles (meteorites) which

surrounded it, and which it encountered in its revolutions

round the solar nucleus. After a time it attained in this

manner to such dimensions that its interior became subjected

to immense pressure from the accumulating overlying layers,

and this pressure caused the material in the interior to con-

tract. In consequence of such shrinkage, heat was developed

in the interior—^just as it is in the sun ; and computation

shows that if the earth shrank so that its density increased

from that of meteorites (3*5) to its present amount (5*5),

enough heat would be generated to increase its temperature

more than ten thousand degrees Fahr. This heat would be

conducted to the surface and lost very slowly, and it is much
more than sufficient to account for all the known igneous

action which has taken place on the earth.

According to the Laplacian doctrine, our " world was once

a fluid haze of light," and the heat still to be found within

it is the residue of its original birthright, claimed when it

was cast off by the parent mass. It is supposed to have

cooled very slowly, to have consequently dwindled in size,

and to have solidified from the outside inwards by the forma-

tion of an ever-thickening surface crust. On the new hypo-

thesis, the earth has been solid practically from the beginning

of its history, and has grown to its present size, instead of

decreasing to it. Further, the internal heat which is still

oozing slowly to the surface is entirely the result of its

growth, and is in no sense aboriginal.

I might give you many other details of this theory, but

time, and, I fear, your endurance, forbid. Let me just warn

you not to accept it as final. There are many points where
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quantitative results must be obtained and compared with our

actual system. Many modifications may be necessary and

possible. But so far as the details have been worked out,

nothing directly contradictory to the hypothesis, or seriously

impugning its validity, has been discovered; while it appears

capable of explaining in a natural and satisfactory manner all

the main features of our system. Moreover, it has been hailed

with enthusiasm by geologists as being far more consistent

with the geological history of the earth than the nebular

hypothesis has ever been ; and also as agreeing perfectly with

the known facts relating to the internal composition of the

earth, and with the structure of extra-terrestrial bodies as

revealed by meteorites. It appears to get rid of certain diffi-

culties which have for long seriously embarrassed geologists,

and it does the same for the astronomer. Whether or not it

is destined to take its place permanently as the best and most

probable solution of the problem, time alone can show. At
all events, it affords a most ingenious, suggestive, and stimu-

lating contribution to the philosophy of world-making.

[In illustration of the above, a large number of lantern-

slides were shown.]

FURTHER NOTE ON THE MYGALE
SPIDER.

By Mr JAMES ADAMS.

{Sept 1908.)

In the last volume of ' Transactions,' p. 406, under date October

1907, is a supplementary note on the Mygale Spider, ex-

hibited on April 24, 1907. In that note appears the

following :
" On examining the cast skin, it was noticed that

it had cast the left fore-leg with it, and for the present it is

minus a leg; but should it live to change its skin again, it

will in all likelihood reproduce the lost member."

VOL. VI. F
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It may interest the members of the Society to learn that

the spider is still living, and that it again cast its skin on

May 22, 1908. At the same time it reproduced the limb it

lost at the previous moulting. The new limb is a little

smaller than the corresponding one on the other side.

EXHIBITS IN NATURAL HISTORY, ETC.

At the evening meetings during this session the following

objects were shown :

—

- Cones of Cedars, from Lebanon, sent by Mrs Theophilus

Smith, Jaffa—(Mr W. C. Crawford, F.K.S.E.).

Hydnum auriscalpium, on Fir cone—(Mr D. A. Boyd).

Butterflies and Beetles from Sumatra— (Mr James L.

Gray).

Black and Yellow Oriole {Icterus Baltimore)—(Mr G. M.

Brotherston).

Tympanic or Ear Bone of Whale—(The Secretary).

Specimens of Coral from lona— (The Secretary).

Specimens of a fossil shrimp-like Crustacean found in the

Carboniferous shales on shore near Gullane—(Mr T. C. Day).

Three slides illustrating a peculiar glacial deposit now to be

seen near Comiston House—(Mr T. C. Day).

Curious piece of Eock found in digging the foundations of

the new building at the corner of George Street and Hanover

Street ; also fossils from the Portland Quarries, whence came

the stone for said building—(Mr Arch. Hewat, P.F.A., F.I.A.).

A small Electric Lamp for illuminating objects under the

microscope—(Mr W. C. Crawford, F.E.S.E.).

Feather-work pictures on glass by the natives of Bogota,

South America—(Mrs Burnet).

Two specimens of ordinary Stereoscopic Photography,

—

{a)

two Blue Tits, (&) one White Blackbird ; and two specimens

of Stereoscopic Colour Photography on the new Lumiere

autochrome plates,—(a) Anemones, (h) Lilies— (Miss Young).



1907-1908.] Annual Business Meeting, 83

ANNUAL BUSINESS MEETING,

The Annual Business Meeting of the Society was held in

the Hall, 20 George Street, on the evening of Wednesday,

October 28, 1908—Mr A. B. Steele, President, in the chair.

The Honorary Secretary submitted his report, as follows :

—

"During the session 1907-8 six indoor meetings of the

Society were held. The attendance was again small in com-

parison with the membership. It is hoped that an improve-

ment will be seen during next session, and that members will

take a deeper interest in the work of the Society. It is also

desirable that members should voluntarily tender contributions,

both of papers and exhibits, for next session.

" During the summer eighteen Field meetings were arranged,

as follows :

—

April 18—Mycological Laboratory, Heriot-Watt College.

M 25—Kinghom.
May 6—Blackford Hill.

ti 9—Dunfermline.

II 19—Pease Bridge.

It 23—Balwearie.

June 6—Giflford.

11 10—Hatton House.

II 13—Lanark.

II 20—East Linton.

II 25—Hallyards.

July 4—Elie and St Monans.

1

1

18—Drumshoreland.

II 21—Corstorphine Hill.

II 25—North Queensferry.

II 30—Dalmeny.

Oct. 3—Traquair House and Grounds.

II 10—Koslin Glen.

" The weather, upon the whole, was suitable for field work,

with the exception of some of the earlier meetings. Wet
weather has the effect of reducing the attendance considerably.

All the excursions were carried out, including the one that

was delayed from last year—viz., Traquair House and District.

" Compared with last year, the membership is reduced by
two, the total number of ordinary members being 224. Of
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new names 14 were added to the list, while 16 names were

withdrawn. Of these latter 15 resigned, while one—Mr
Francis C. Crawford— died. By this gentleman's death the

Society has sustained a great loss. The deepest sympathy

is expressed with his relatives.

"The meetings of the Microscopical Section were, as

formerly, held at the house of Mr W. C. Crawford. Eleven

meetings were held, and the work was both interesting and

instructive. Members would do well to join this section of

the Society's work. Those desirous of joining will be made
welcome by the Convener."

The Honorary Treasurer then submitted his Statement of

Income and Expenditure for the past year, already printed

and in the hands of members, which was formally adopted.

In the election of Office-bearers and Councillors, the recom-

mendations of the Council were approved of. The complete

list is appended, the names in italics being those of members

elected to fill vacancies :

—

President—A. B. Steele.

Vice-Presidents—E. Denson, Eupert Smith, and Miss Lily

Huie. .-.

Honorary Secretary—John Thomson.

Honorary Treasurer—George Cleland.

Editor of ' Transactions '—James B. Stewart, M.A.

Auditors—E. C. Millar, C.A., and Charles Campbell.

Councillors—Miss Jane C. Crawford, Miss Katherine B.

Macvicar, James P. Duncan, T. C. Day, W. J. Pierce, Henry J.
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The meeting closed with the usual votes of thanks.
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I,—NOTES ON LASTEEA EEMOTA {MOORE).

By Mr W. B. BOYD, Corresponding Member.

{Read Nov. 25, 1908.)

The plant exhibited was found by me at a meeting of the

Scottish Alpine Botanical Club on the 9th August 1894, on

the side of Loch Lomond, between Tarbet and Ardlui, and has

been ever since a matter of considerable discussion among fern

specialists as to its origin. The only British plant of what is

: understood to be the true Lastrea remota was first observed by

M Isaac Huddart and Mr F. Clowes, growing in company

witn Lastrea Filix-mas vars. incisa and abbreviata, L. spinu-

losa, and L. dilatata, and about five miles from limestone rocks,

where L. rigida is abundant. This was in the neighbourhood

of Lake Windermere, in Westmorland (Mr F. Frederick

Clowes in 'The Phytologist,' 1860, p. 227). ISTow as this

plant was different from all others growing in its vicinity, and

still had a certain resemblance to both L. Filix-mas and L.

spinulosa, it was thought by judges to be a hybrid between

the two. The plant on the table was found growing in the

immediate vicinity of L. Filix-mas var. paleacea and L. dilatata,

but I do not remember of any plants of L. spinulosa being

near the spot. As this plant was first identified and de-

scribed in Britain as Lastrea remota (Braun) by Thomas
Moore, Esq., F.L.S., it will be well to know what he says
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about it. This is extracted from the Proceedings of the

Linnean Society, read by Mr Moore on 15th December 1859.

In the course of the last summer Mr F. Clowes of Windermere

sent me a frond of a fern found by him in the Westmorland

Lake district, doubtfully labelled Lastrea Filix-mas var. incisa,

and he observed that for some years it had been considered to

belong to L. spinulosa. A specimen subsequently sent when
in a more developed state led to a comparison with L. remota

of Braun, for a frond of which I am indebted to Professor

Mettenius of Leipzig, and this comparison proved the German
and Westmorland plants to be of the same kind.

I shall now give you Mr Moore's description of the plant

:

" Lastrea remota— Fronds oblong - lanceolate, subtripinnate,

smooth
;

pinnae acuminate, distant below, pinnules distinct,

pyramidal or ovate oblong, acute, shortly petiolate below,

sessile, with a narrow attachment, or more or less adnate

upwards, the basal ones pinnatifid almost to the costa ; lobes

oblong, blunt, serrated, the serratures acute mucronulate ; sori

copious over the whole frond, biserial near the costa ; indusium

reniform, obscurely eroso-dentate, persistent without glands

;

stipes and rachis stout, scaly. Hab., Windermere. F. Clowes,

1859."

I am sorry, however, that I am unable to lay my hands on

Professor Braun's description of the plant, which would have

been most interesting, as he was the first to discover the plant

as well as to describe it. I have, however, got a short notice

by Professor Braun of his discovery of L. remota, extracted

from ' Botanical and Physiological Memoirs,' edited by Arthur

Henfrey, F.E.S., F.L.S. : "I myself found in the year 1834,

in a mountain valley near Baden, among Aspidium Filix-mas

and A. spinulosum (the normal form together with the variety

dilatata), several rhizomes, all within a small space, of a fern

which stood about midway between the two species named,

and probably was to be regarded as a hybrid product of them.

I called it Aspidium remotum, and formerly regarded it doubt-

fully as a variety of Aspidium rigidum, which it resembled

not only in habit, but in degree of formation and mode of

decrease of the pinnae. I have never since been able to find

it again, either in the original station or anywhere else in

the Black Forest, but it has been maintained in existence in
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the Botanical Garden of Carlsruhe, whence it has passed into

the gardens of Freiburg and Leipzig."

You will notice from the above description of his discovery

of this plant that he seems to hint at the idea of its being a

hybrid. As Dr J. T. Boswell Syme, F.L.S., who edits the

third edition of Sowerby's ' British Botany/ goes more fully

into the distinctions and differences between Lastrea remota

and its supposed parents, I shall quote what he says :
" Frond

resembling in outline that of L. Filix-mas var. genuina, but

with longer stipes ; fronds 3 to 4 feet high, of which the stipe

is 9 inches to 1 foot long; pinn.'B pointing upwards at an

acute angle, longest at the middle of the frond, the longest 5

to 6 inches long; pinnules in the middle of the frond \ to

1 inch long. L. remota differs from L. Filix-mas in its longer

stipes and more compound fronds. The pinnules are not con-

tiguous, and are attached by a narrow base to the partial

rachis ; they are nearly equally cut in on both the anterior

and posterior sides, so that the basal ones are almost stalked,

with a tendency to be broadest near the middle or a little

below it, and are so deeply pinnatipartite that the frond

becomes almost tripinnate. The partial rachis is winged with

a narrow herbaceous stripe connecting the pinnules, which are

less decidedly opposite than those of L. Filix-mas, and the

lobes of the pinnules have a more decided mid-vein giving off

branches than even variety affinis of Filix-mas, though it

does obtain to some extent in the more divided forms of that

variety. Even in these, however, the pinnules, except those

at the bottom of the pinnse, are narrowed at the base only

on the anterior side and decurrent on the posterior side. In

remota the sori are placed in a line which is much closer

to the midrib of the pinnules than in L. Filix-mas. The scales

also are different, being more varied in form on the same
individual, and those at the base of the stipes are broader.

The indusium is smaller, thinner in texture, and with the

depression of the notch less marked than in Filix-mas, and

the edges are finely denticulate. From L. rigida it differs in

its much longer fronds, which have the basal pinnse con-

spicuously smaller than the succeeding ones, and all of them
making a much smaller angle with the rachis ; the pinnules

are much larger, and not auricled at the base, as is so fre-
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quently the case with rigida ; and there is an absence of the

conspicuous glands with which the rachis scales, upper and

under sides of the lamina, and indusia are studded.

" Lastrea remota is referred by some botanists to L. spinulosa,

but it differs in the far more numerous scales, many of them
narrowly lanceolate, by the greater number of pinnae in fronds

of equal size, by the veins being less impressed above, but

chiefly by the indusium being firm and very convex, and

retaining its shape like that of Filix-mas, instead of being

thin, flat, and soon crumpled up when the spore-cases swell

and raise its edges. There can be no doubt that it is a form

connecting L. spinulosa and L. Filix-mas."

Dr Boswell Syme, from whom I have been quoting, says of

this plant :
" I have seen no living specimens, nor do I possess

dried native specimens. I have received dried cultivated

specimens from Windermere, from Mr G. B. Woolaston,

through the kindness of Messrs Currie and C. E. Broome,

and also from Messrs E. Sang & Sons, Kirkcaldy, who had the

frond from Mr Lowe of Nottingham. The caudex and ver-

nation I am therefore unable to describe from personal ex-

perience, but Mr F. Clowes writes concerning the former,

' A single crown of it, if let alone, will grow up like a tree-

fern, and requires support to prevent it being broken by the

wind.' In his paper in the second series of * The Phytologist,'

1860, p. 220, he says of the vernation: 'Forms side loops

like L. spinulosa; tip not so disengaged as to form the shep-

herd's crook ;
' and of the pinnae he says, ' Lower ones obliquely

triangular from the greater length of posterior basal pinnules,

the surface more or less twisted upwards.' Here we have

two additional differences from L. Filix-mas, in which the

well-known shepherd's crook formed by the top uncurling

frond is particularly observable, and forms a marked feature,

though it is said to be imperfectly formed in "oar. abbreviata,

while the second point is the twisting of the pinnae, as in

spinulosa and uliginosa, so that their plane does not coincide

with that of the frond as a whole, which it does in Filix-mas.

" Milde says that the original discoverer of this plant, the

late Professor A. Braun, now (1867) considers this plant a form

of Filix-mas, but Milde himself inclines to the opinion that

it is a hybrid between Filix-mas and spinulosa; and Mr
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Clowes writes, ' I have no doubt that L. remota of Moore and

Braun is a hybrid ; it has been sown over and over again,

and always produced L. Filix-mas var. paleacea.' I do not

know whether L. dilatata or spinulosa has ever come up from

its spores, but the plant called remota has never come up

from its spores. I cannot think it is a species or variety.

I do not know whether it is a hybrid between L. Filix-mas

and L. dilatata or L. spinulosa. It appears to be a plant of

extreme rarity, as only three stations are known for it—viz.,

near the Cataract of Geraldsau in the Grand Duchy of Baden,

where it was found growing with L. spinulosa and L. Filix-

mas by A. Braun in 1834 ; and the Aachener Busch, between

Aix-la-Chapelle and Altenburg, found by Braun in 1859 ; and

at Windermere in 1854, by Messrs Huddart and Clowes, but

it was not recognised till sent to Mr T. Moore in 1859. In

1870 the late Mr J. Ward sent to the Botanical Exchange

Club some examples of a fern from the Black Plantation near

Eichmond in Yorkshire (July 1870). The specimens were

named by Mr Ward Lastrea dilatata var. Mr H. C. Watson
named them spinulosa. I was inclined to refer them to L.

Filix-mas var. incisa. The specimens were almost barren, and

evidently malformed, but except for the shorter and broader

fronds, less acute teeth, and shorter stipes, they agree best

with remota. It is hoped some botanist will examine this

locality."

I may mention that when I gathered this fern on Loch

Lomond side, I took it to be a golden form of L. Filix-mas,

but after further examination I found it to vary a good deal

from any of the forms of Filix-mas, and I then sent it to the

Secretary of the Pteridological Society of England, to place

before the Council of that Society. The reply I got from

them was that the fern was undoubtedly L. remota, as it in

no way differed from the plant previously found in West-
morland near Windermere by Messrs Huddart and Clowes.

My own observations, however, led me to think that they

were not quite the same, as I had the two plants growing

together in my garden, so I asked a friend of mine and a

member of this Society to examine the two sets of fronds

more carefully than I could do myself, and I now give you

the result of his examination :
" I would have written you
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sooner, but was trying to get hold of the original description

by Moore in the Linnean Society's Transactions of 1859, but

it does not appear in the Transactions of that year or of

the next. It may be in the Proceedings, but they are not

to be had in the University Library. Braun's original de-

scription of Aspidium remotum would naturally be the correct

one to go by, but I cannot get a reference to it at all.

Hooker, in ' Synopsis Filicum,' groups spinulosa, dilatata, and

femula under one species, which he calls spinulosa, and of

which he considers remota to be a variety, Lowe, Babington

(Groves), and all the authors who distinguish specifically be-

tween these three, seem to depend on the characters of the

scales (ramentse). In dilatata these have a dark centre and

pale margin, and are long - pointed ; in spinulosa they are

ovate-acute, and have no dark centre, but are entirely pale

;

while in semula they are pale without a dark centre, but are

long-pointed and laciniate (cut at the margins). In remota

the scales are said to be ovate-acuminate and subulate, but

there is nowhere any reference to the colour.

" The Westmorland fronds you gave me bear scales which

correspond with that description, and are entirely pale in tint,

while the Loch Lomond plant has broader, larger scales, with

a well-marked dark centre and pale margin, like dilatata.

Dilatata, however, is supposed to have glands on the edge

of its indusium, of which I can find no trace in your plants.

Spinulosa has colourless, hair-like spines on the apices of the

segments of the pinnules ; these should be absent in remota,

and are so in the Westmorland fronds, while the Loch Lomond
fronds show them slightly. The number of vascular bundles

is practically the same throughout the whole of the Lastreas,

—that is to say, it varies in each species from about five to

seven or eight in the petiole, therefore is of no diagnostic use.

" I really cannot see any relation to Filix-mas in any of

the ' remota ' fronds. Filix-mas seems quite a distinct, well-

marked species, characterised by the broad attachment of the

pinnules, the fact that these are not cut more than half-way

down, and the bluntness of their segments, along with the

large sori and indusium. Both the sets of ' remota ' fronds

you left have, on the contrary, the pinnules set on quite a

narrow attachment ; they are all cut considerably more than
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half-way down from the margin, and the apices of the seg-

ments are all acute, and in the two Loch Lomond fronds

almost provided with a true spinulosa spine; the others are

possibly a little less sharp. If these Westmorland fronds are

really remota, I would be inclined on the evidence to regard

the Loch Lomond plant as nearer dilatata, owing to the scale

characters, but certainly not far removed from spinulosa. As

regards ordinary tissue characters, there is no reliable difference

between any of the fronds you left me, and, for that matter,

between them and Filix-mas."

I also sent a plant of the Loch Lomond fern to Mr Stansfield

of Sale, a nurseryman who devotes himself to the culture of

British fern varieties, for comparison with the "Windermere

plant which he has grown for many years, and asking him

to give me his opinion on the matter, and this is what he

says : "I should call your Loch Lomond plant Lastrea remota,

but I should think the original has a trifle more Filix-mas in

its composition than has your plant. My plant has a true

Filix-mas crown, and little or no suggestion of the dark scales

of dilatata at the bases of the fronds. My plant has been

in the open air for twenty years, and yours appears to have

been under glass. There is a preponderance of the Filix-mas

parentage in my plant. I fancy remota occurs much more

frequently in nature than is generally supposed. I had a

remota frond from America among a lot of other miscel-

laneous plants. I sowed the spores, which germinated freely,

but have so far produced nothing. They have gradually

dwindled away. There is one peculiarity about remota from

Windermere, and that is its reluctance to produce offsets. My
plant has only produced one offset in twenty-five years."

In reference to L. remota hybrida, I should here mention

that this plant was an accidental seedling which came up on

the flower-pot in which remota was growing in Mr Stansfield's

nursery, but is quite a different looking plant from remota;

this seems to have crossed again with either dilatata or semula.

I am unable to get it from spores, but it produces offsets more

freely than remota does. I have never got remota or hybrida

from spores, although I have sown them often.

In summing up all the information on the subject that I

can lay my hands on, I think there seems to be no doubt
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about the plant being a hybrid between L. Filix-mas and L.

spinulosa in the case of the Windermere plant. The scales,

on which botanists seem mostly to rely in separating the so-

called species, dilatata, spinulosa, and semula, are most distinct

;

and in the case of the Windermere remota, the scales of which

seem to be the same or almost the same as those on spinulosa,

the natural inference is that this plant has been one of the

parents. On the other hand, in the Loch Lomond plant the

scales are evidently much nearer to those on dilatata, and as

no plants of spinulosa were observed growing near, I think

we may assume that dilatata has been one of the parents in

this case.

With regard to trying to prove that the plant is a hybrid,

many use the fact that as none of the plants of remota have

ever been known to produce the same plant from spores, there-

fore it is certainly a hybrid ; but this theory does not hold

good, as there are some hybrids which do produce from seed

exactly the same plants as the parent plant. A very familiar

example is in the case of the common primrose crossing with

the cowslip, which produces the polyanthus : now this plant

always produces its same kind, and not either a primrose or a

cowslip, as one would have expected. Therefore there seems

to be no general rule to guide one in this matter. It is rather

presumptuous in me to bring up a subject of such difficulty on

which I am able to throw so little light ; my only excuse is

that the plant exhibited was found by me in Scotland, and

has been referred by some of our acutest specialists to the

plant under discussion—viz., Lastrea remota,—and this being

the only occasion of its having been seen in Scotland, it struck

me that the matter might be interesting to the members of

this Society.

[This paper was illustrated by lantern-slides.]
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\\,—BOME CHABACTEBISTICS OF THE FAUNA
OF THE SEASHORE.

By Mr D. C. M'INTOSH, M.A., B.Sc.

{Read Nov. 25, 1908.)

Just as the human inhabitants of each country may be said to

have typical features, which may be, and doubtless often are,

the result of environment, so also certain classes of sea-animals

are characteristic of certain localities. We have the clear-

skinned North European, the dark-complexioned inhabitants

of Southern Europe, the yellow races of the Far East, and the

dusky natives of Central Africa ; so in the world of the sea

we may expect to find distinct differences in the appearance of

animals typical of different sea areas. The genera may be the

same, but the species may be very different. To take another

illustration, we have plants that are characteristic of the sea-

side and of the wayside, of the marsh, the meadow, and the

moor, of the woodlands and the uplands, of the shingly places

by the stream and of the rocky places on the mountain side

;

so too we have sea-animals that are characteristic of the sea-

shore, of the area between high- and low-water, of the shallow

water round the coasts, of the deep and of the very deep sea.

Further, we have animals that love to dwell just above high-

water, others just below low-water mark, and there are still

others whose habitat is that area whose surface is twice daily

covered and uncovered by the tide. There are purely deep-sea

forms that never venture shorewards, and shallow-water forms

that never venture out into the deep. Some prefer rock-pools

or a sandy nook or a muddy bay ; others swim near the surface,

some crawl at the bottom, and so on,—it takes all kinds and

conditions to make a world. Note, then, how varied is the

distribution of animal life in the sea.

. Animals have but two major requirements to fulfil—the

preservation of their own life and the perpetuation of their

race. The preservation of the individual life implies ceaseless

activity in two directions, in avoiding enemies and in nourish-

ing the body. Since the functions of circulation and of
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respiration, of secretion and of digestion (or what corresponds

to these functions in the case of less highly organised forms),

must go on even when the organism is in a state of restful

inactivity, the reserve stores get consumed, and must therefore

be replenished if life is to be maintained. And the need for

restoking the furnace is much greater in the case of an active

animal, since muscular exertion and nervous strain imply loss

of vitality. Hence the natural craving for food—to keep up

vitality. Thus, to live animals must eat, and to eat they

must find food. And so the question of food-supply is prim-

arily the explanation of their varied distribution.

In a general way it may be said that kindly mother-earth

is the source of all food, for the earth is covered with a coating

of vegetation whose constituents are the ingredients of air and

soil, and animals live largely on plant life. They find plants

clothing the earth; millions of diatoms in their tiny flinty

capsules float on the surface of the ocean ; the boundary

between land and sea—the entire coast-lines of the world

—

is fringed with seaweeds. Plant life there is in abundance,

but not a few animals have discovered that there are other

diets as satisfying as vegetarian ones. Some eat mud, and

some eat sand (merely of course for the organic material found

in these), and while many are vegetarians, there are also many
carnivorous animals, and some of these are cannibals. There

are so many microscopic forms in a gallon of the purest sea-

water, that not a few creatures depend on that alone for their

subsistence. Animals seek to dwell where they can most

easily get the food that suits them, and many are the adapta-

tions of structure they possess which fit them to capture and

to assimilate the food on which they depend.

To perpetuate the race, hardly less numerous are the

methods that nature employs. Sometimes the sexes are dis-

tinct, sometimes they are not ; reproduction may be by cellular

division or by budding ; the young may be the result of par-

thenogenesis
; there may be a wonderful life cycle, involving

alternation of generations, or, as in most of the higher animals,

the young may be the result of the mating of the adults of

different sexes. Each type of animal has its own distinctive

method of providing for the continuance of the race.

Think of the keenness of the struggle for existence in
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a realm where every creature has scores of natural enemies,

and where each individual in its search for food has to evade

a hundred others. Here lies the explanation of the seeming

barrenness of the shore. In reality, however, the sea-shore is

as rich in animal life as the land in summer is rich in flowers.

But the flowers are more in evidence, for the plants are

stationary and showy. To live, they must advertise them-

selves. The creatures of the shore, on the other hand, are

for the most part active and elusive. Thus it is that unless

you know where to look and how to look, you might come

away from your walk along the beach with the impression

that there were not many animals about. But look carefully

at that little pool, turn over this or that stone, or even ex-

amine it as it lies, dig up a spadeful of sand or of mud, peep

into the rock-crevices and the rock-pools, or walk along the

sands at low-tide after a storm—and you will find that the

apparent absence of life which you imagined to characterise

the " barren " sea-shore is simply the result of imperfect obser-

vation. The shore is full of animal life; it is covered with

countless crawling and creeping things. Invisible at first they

may have been, just because their instinct of self-preservation

is so well developed. Whenever the tide recedes they must

take refuge under the seaweed or under some sheltering

stone, in rock-crevice or in rock-pool. Many bury themselves

in sand, some seek temporary lodging in empty shells. Thus

do they hope to find a possible means of escape from their

living enemies, as well as a sure protection against such hostile

physical forces as a hot sun, a severe frost, a deluge of rain, or

a high wind. All do not need to crawl away and hide ; their

protective inconspicuous coloration alone suffices to save many.

They must lie still, however ; the tide is out, and any move-

ment on their part might mean their death, for to move is to

attract the notice of the quick-eyed birds and other not less

watchful enemies. To hide or to lie still is their one chance

of preserving their life. And they have learned their lesson

well. Hence the explanation of the vanishing trick they play

upon us— so different from the flaunting flowers.

The shore abounds in life, but who shall measure the abun-

dance of life in the sea itself ? Consider the microscopic forms

alone. In every cubic inch of sea-water are multitudinous
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living things. Near the coast of Sicily, in the Mediterranean

Sea, in a cubic metre of water from the surface downwards, a

recent reliable investigator found, as nearly as he could cal-

culate, a total of 2,425,665 floating organisms! Just think

what these figures imply. The lower we go in the scale of

animal life the more limitless, as a rule, is the fertility. And
necessarily so ; for these denizens of the surface-water of the

open sea have neither place of refuge nor possibility of con-

cealment. Consumed and destroyed by the thousand, the only

safety of the race lies in their enormous numbers. Let but

one individual in ten thousand survive and the continuance of

the race is assured. This most ungrudging supply of food

and of young forms for adults to feed upon is one more

example of the bountifulness of nature.

[Some forty or fifty lantern-slides were shown, illustrating

the more common marine forms found in the Clyde area, and

the attention of members was directed to the advantages of

the Millport Marine Station in connection with the study

of Marine Zoology. The slides shown were meant to illus-

trate, among other points, various methods adopted by marine

animals for protection, for breathing, for locomotion, and for

care of young. Plate Y. shows two specimens of the crab

family—the common Stone Crab {Lithodes maia), and the

much rarer Angular Crab (Gonoplax rhomhoides).]

111.—OLD DOVECOTS {SCOTLAND).

By Mr BEUCE CAMPBELL.

{Read Dec. 23, 1908.)

Before making my remarks on Dovecots I will first say a few

words regarding the inhabitants of the Dovecot. The Kock-

Dove {Columha livia), from which all our Domestic pigeons
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VPhoto. by J. Ritchie.
NORTHERN STONE CRAB {LITBODES MAJA (L.)).

(i/^ natjiral size.)

[Photo, by j_ Ritchie]
ANGULAR CRAB {GONOPLAX RHOMBOIDES (L.)).

{Slightly reduced.)
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have originated, is thus described by Howard Saunders,

'British Birds' (1899):

—

" The Eock-Dove is, I believe, only to be found in a truly

wild state in localities where caves or deep fissures exist.

Along the coast of Scotland from St Abbs Head northward

the wild Eock-Dove is widely distributed, while in the Shet-

lands and Orkneys as well as the Hebrides and along the

west side almost every district has its ' doo cave.' In the

British Islands the favourite resorts of the Eock-Dove are

deep caverns, on the ledges of which a slight nest is con-

structed, sometimes as early as March, while young and even

unhatched eggs have been found in September, so that at

least two broods must be reared in the year. The two white

eggs measure 1*5 by 1*15 in. Like other members of the

family, this species is partial to grain, but it makes amends

by eating the roots of the couch-grass and the seeds of various

troublesome weeds as well as considerable quantities of

snails."

I shall also give extracts from Selby and Macgillivray.

' The Natural History of Pigeons,' by Prideaux John Selby

(1835).
—

" Biset or Wild Eock Pigeon {Columba livia).—The

Eock or wild pigeon is better known to our readers as the

inhabitant of the pigeon -house, or, as it is frequently called,

the dovecot, buildings expressly erected for the purpose of

containing colonies of these birds. In this state, where they

enjoy a perfect freedom of action and are nearly dependent

upon their own exertions for support, they can scarcely be

called reclaimed, much less domesticated. Man, indeed, has

only taken advantage of certain habits natural to the species,

and by the substitution of an artificial for a real cavern, to

which the pigeon-house may be compared, has, without violat-

ing or at least greatly infringing upon its natural condition,

brought it into a kind of voluntary subjection and rendered it

subservient to his benefit and use. Vast numbers of young

pigeons in various parts of the world are by this system

annually produced and rendered available as a wholesome and

nutritious food, as well as a source of considerable profit to the

proprietors of this edifice."

Eegarding the building of Dovecots Selby says :

—

"The most approved is that of a circular tower, as it
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a,ffords advantages not possessed by the square, giving an

easier access to the breeding birds to their nests and a greater

facility of taking the young and inspecting and clearing out

the holes by means of a ladder rotating on an axis."

He also gives directions regarding the protection of the

birds and eggs in the dovecot from rats, weasels, &c., instruc-

tions as to cleaning and situation, which should be near a

plentiful supply of water and not too closely surrounded by

trees, and at a distance from houses.

'' Bock pigeon.—It is under this species that we include not

only the common pigeon or inhabitant of the dovecot, but all

those numerous varieties or, as they are frequently termed,

races of domesticated pigeons so highly prized and fostered

with such care and attention by the amateur breeder or

pigeon-fancier ; for however diversified their forms, colour, or

peculiarity of habit may be, we consider them all as having

originated from a few accidental varieties of the common
pigeon, and not from any cross of that bird with other species,

no signs nor marks whatever of such being apparent in any

of the numerous varieties known to us. In fact, the greater

part of them owe their existence to the interference and the

art of man ; for by separating from the parent stock such

accidental varieties as have occasionally occurred, by subject-

ing these to captivity and domestication, and by assorting and

pairing them together as fancy or caprice suggested, he has at

intervals generated all the various races and peculiar varieties

which it is well known when once produced may be perpetu-

ated for an indefinite period by being kept separate from and

unmixed with others, or what by those interested in such

pursuits is usually termed ' breeding in and in.'

"

Macgillivray ('British Birds,' vol. i., 1837).—"There can

be no doubt that the Eock - Dove (Columba livia) is the

original of our Domestic Pigeon—in fact, the true stock-dove,

although that name (Columba CEnas) has been given to an-

other species. Individuals of the domesticated race which

-cannot be distinguished from those of the wild are of common
occurrence, and, however highly varieties may be prized, the

blue white-backed race is certainly the most beautiful. I

have seen in the Hebrides a few house pigeons which had

deserted and lived among the wild doves."



1908-1909.] Old Dovecots {Scotland). 99

He then describes how he reared a young wild rock pigeon

and made a great pet of it, and narrates in an exceedingly

pathetic manner its untimely end at the hands of some village

boys. Mr Andrew Duncan, Sheriff-Substitute of Shetland,

mentioned to him that he had seen one tamed which lived in

that state fully twenty years.

Laws and Acts of Parliament (Scotland) relating to Dove-

cots :

—

James I. Par. II. c. 33 (1424).

—

Item. It is ordained, that the

Justice Clerks, inquire at the receiving of inditements, of them that

be night steallis greene woodde, or pealis the bark off trees, de-

stroiand wooddes. And quha sa be convict before the Justice of

sick trespasse, they sail paie fourtie shillings to the King for the

unlaw and assyith the partie skaithed. And als the said Gierke

sail inquire of the breaking of mennes Orchardes, steallers of frute,

destroyers of Cunningaires and Dowcattes, the quhilkis sail be pun-

ished, as it is ordained of the steallers of woodde.

James III. Par. VII. c. 61 (1474).

—

Item. That na man slaie

Daes nor Kaes, nor Deare in time of storm, or snaw, or slaie onie

of their Kiddes, quhill they be ane zeir auld, under the pain of

X punds. And it to be a point of dittay. And in likewise that

na man hunte, schutte, nor slaie Deare nor Eaes in utheris closes

or Parkes, or take out Cunninges out of utheris Cunningaires, or

ony foules of utheris Dowcattes, or fish out of utheris puiles or

stanckes, but special licence of the owners, under the paine of dittay,

and to be punished as thieft.

James lY. Par. VI. c. 69 (1503).—7^em. Anent steallers of

Pykes out of stanckes, breakers of Dowcattes, Orchardes or Zairds,

or stealers of hives, and destroyers thereof : And als anent them,

that slais Parked Deare, Eaes or Rae-buckes, of Lordes proper

wooddes, that that be a poynt of dittay in time to cum. And that

the unlaw thereof be ten pound, to-gidder with ane amendis to the

partie, according to the skaith. And gif ony Children within age,

commit ony of thir things foresaid, because they may not be

punished for none-age, their Fathers or maisters sail pay for ilk

ane of them, ilk time committing ony of the said trespasses foresaid,

threttene shillinges four pennies or else deliver the said child to the

Judge, to be leisched, scourged and dung according to the fault.

James IV. Par. VI. c. 74 (1503).

—

Item. It is statute and
ordained, anent policie to be halden in the cuntrie, that everilk Lord
and Laird make them to have Parkes with Deare, stankes, cunnin-

gares, dowcattes, Orchardes, hedges, and plant at the least, ane aicker

of Woode, quhair there is na greate Wooddes nor Porrestes.

Mary, Par. VI. c. 58 (1555).

—

Item^ It is statute and ordeined be
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the Queenis Grace, with advise of the three Estaites of Parliamente,

that the Actes maid be King James the Third and Fifth, anentis

the stealing of Halkes, Houndes, Pertrickes, Dukes, and slauchter

of Daes, Eaes, Hunting of Deare, taking of Cunnings and fowls be

of new published, and the same be put to dew execution, and the

breakers thereof to be punished conforme to the pains conteined

there-intill : And this Acte to be extended alsweill upon the steallers

of Bee-hives, fruit trees, peillers of barkes of trees within Wooddes,
and the fowlers lyand at wait with their nettes, as to the slayers of

Daes, and Eaes, foresaidis : And the samin paines to be execute upon
them with all rigour accordingly.

James VI. Par. YI. c. 84 (1579).—Forsameikil As there is sindrie

lovabil and gude Acts : maid be our soveraine Lord, and his maist

Nobill Progenitouris, specially be his hienes Gudschir King James
the Fifth, of gude memory, anent planting of Wooddes, Forrestes

and Orchardes, sawing of Broome, against the destroyeris thereof,

breakirs of Dowcattes, Cunningaires, Parkes, Stankes, Zairdes, slay-

ing of Haires, makeris of Mure-burne in forbidden-time, and sindrie

like uther thingis, for punishment of the destroyeris of planting,

haning and policie. Quhilke Acts, our said Soveraine Lord, with

advise of his three Estates in this present Parliament, ratifies^

apprevis and confirmis, and ordainis them to have effect and

execution in time cummin g, not only upon the contraveners theirof,

bot alswa upon the destroyers and stealers of Bees, and cutteris and

pulleris of Broome, with this addition : that quhat-sumever person

stealis, pealis, and destroyis green - wood, puUis or cuttis haned

Broome, breakis Zairdis, or Orchardes, without the gude will of the

awner; that the offender being taken reidhand, may be persewed,

and put to the knawledge of ane Assize, befoir the Barron or Landes-

Lord of the land or ground, quhidder the offendor be his tennent,

unto quhom the wrang is done or not, within three dayes after the

apprehension : And uthers not taken reidhand, to be alwaies persewed

before the Schireffe, Steward, or Baillie, within quhais boundes and

jurisdiction the wrangdoer dwellis. And gif he that receives the

wrang and hurt, be Schireffe, Steward, or Baillie himselfe, then the

wrangdoer, to be persewed before the unsuspect depute of the saidis

Schireffe, Baillie or Steward receivand the wrang. And for the first

fault, being convict, be his ain confession or witnesse, sail pay to

the awner of wood, broome, or zaird, the avail of the skaith done,,

togidder with ten pundes : For the second fault, sail pay to the said

awner twentie pundes, with the avail of it that is destroyed : And
for the third fault, sail pay to the said awner, fourtie pundes, and the

avail of it that is skaithed : And fra thine foorth, sa oft as the offender

failzies theirafter, the said third penaltie to be payed to the awner

of the Wood, broome or Zairdes. Bot in case the committer of the

wrang be unresponsall, he sail for the first fault be put in the
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stokkes, prison or irones auct dayes, on bread and water : And for

the second fault, fifteene dayes : & for the third fault, ane moneth

to lye in the stokkes, as saidis, and to be scourged at the end of said

Moneth : And this but prejudice, to be called at Justice courts, at

our Soveraine Lords instance, conforme to the former use and auld

Actes, And that the paines for breaking Dowcattes, Cunningaires

and Parkes, be according to this present Act and addition abone

written. And in case the offendours be not responsall in guddes,

for the saidis paines for the first fault to be punisched, as is above

written, for the second fault the paine likewise abone expressed, and

for the third fault hanging to the death.

James YI. Par. 19, c. 3 (1607).—Our Soveraigne Lord and

Estaites of this present Parliament, considdering how Woods Parks

and all sort of Planting and haning decayes within this Realme

;

and how Dowcats are broken. Bees stollen, mens proper Lochs and

Stankes harried, to the great hurt and prejudice of the Country and

decay of Policie. Therefore, Eatifies and approves all acts of Par-

liament made of before, for conservation of planting and policie, and
against breakers of Dowcats, stealing of Bees, and of fishes forth of

mens stanks and proper Lochs, in the haill poynts, articles and clauses

thereof. And ordeins the samine to be put to execution against the

contraveners thereof. And farther, the Estaites foresaids, statutes

and ordeines, that whasoever shall be found hereafter to break

down his neighbours woods and park - dykes, fenses, stankes or

closours, to pastour within the said fenses, cut trees, broome, or

sheare grasse within the samine, or yet breaks Dowcats, steals

Bees and Fishes in proper mens stankes and lochs, shall be con-

veined and called therefor as ane breaker of the Law, either before

the privie Councill, or any other ordinare Magistrat within this

Realme, at the option of the partie complainer, and the penaltie

to be imposed and taken of the contraveiners, before the saids

ordinare inferiour Judges, not to exceed the summe of fourtie

punds money of this Realme. And the secret Councell to impose

sik penalties against the contraveiners of this present Act, as after

tryell taken in the cause, they shall finde the off'ence to merite and
deserve. But prejudice alwyse of putting of all former Acts of

Parliament made thereanent to execution, and the tennour thereof

in all poynts to the whilk this present act shall make na
derogation.

James YL Par. 22, c. xix. (1617).

—

Anent Doucats. Our Sover-

aigne Lord with advice and consent of the Estates of this present

Parliament, considering the great inconvenients sustained by the

Lieges of this Realm, through the frequent building of Doucats,

by all manner of persons, in all the parts thereof, statutes, declares,

and ordaines that hereafter no person nor persons shall have power,

libertie or priviledge, to build a Doucat upon any Lands within this

VOL. VI. H
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Realme, neither within Burgh, nor in Countrey, except that person,

builder of the Doucate, have lands and teinds pertaining to him,

extending in yearly Rent to ten Chalders^ victual, next adjacent

to the said Doucate, at the least lying within two miles to the

same : And als declares, that it shall nowise be lawful to the person

foresaid, worth in yearly rent the foresaids ten chalders victual, to

build moe Doucates upon, and within the bounds foresaids, except

one Doucat only.

James VI. Par. 22, c. xix. (1617). From 'Chambers's Encyclo-

pedia ' (1880).—It has been held that the statute imposes no restraint

on proprietors possessed of a greater rent beyond limiting them to

one dovecot for each portion of ground that yields ten chalders

yearly. The statute does not extend to dovecots already built,

and if a dovecot be challenged it must be proved to have been

built subsequently to the date of the statute, otherwise the con-

trary will be presumed. If an estate be purchased or otherwise

acquired from a person who was legally entitled to build a dove-

cot, the dovecot may be legally retained but cannot be rebuilt if

it became ruinous.

Several of these old Acts of Parliament, although doubtless

long in desuetude, were only repealed in 1906. The following,

however, still appear to remain in force: Act 1617, c. 19

(relating to the building of Dovecots); Acts 15.67, c. 16, and

1597, c. 27, prescribe penalties for the slayers of pigeons;

while the breakers of dovecots are dealt with in the Acts

1474, c. 61, and 1579, c. 84, power being given to Justices

to deal with such matters by Act of 1661, c. 38.

On one occasion a person owning a dovecot, having parted

with the requisite amount of land, was challenged and ordered

by the Court to build up the holes of said dovecot. Against

this decision he appealed, and was successful in his appeal,

being allowed to retain his dovecot as if he still possessed

his land.

An old dovecot near Tranent bears the date 1587 and

name David Setoun.

The following extracts relating to dovecots may be of

interest :

—

' The Fife Coast from Queensferry to Fifeness,' by Henry

^ Chalder (0. Scots), a dry measure containing nearly eight Imperial quarters

of wheat or flour ; for other grain, fruit, potatoes, &c., eleven and a half quarters.

—'Webster's Dictionary' (1889).
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Farnie (Cupar - Fife), 1860, p. 156. " Pigeon - houses (St

Monans).— A good stone-cast from the house of JSTewark

stands on the brink of the ploughed land an antique round

pigeon-house or, familiarly, ' dookit.' IS'ow the substantial air

of these pigeon -houses must surely have struck you before

meeting this one at Newark. Still further along the coast

they occur frequently— all bearing marks of antiquity, all

heavily built of good masonry, all situated apart from the

house to which they belong. They possess in the main two

shapes, being either round, as at Newark, or square with a

single sloping roof—the latter design reminding you of an

ordinary house sliced in two and whitewashed after the

operation. In those mysterious times—the Middle Ages

—

a pigeon-house was only permitted to proprietors who owned

a certain quantity of land, and was therefore rather a valuable

privilege. He who possessed the necessary qualification took

very good care to erect his pigeon-house near the confines of

his property, so that his birds had every opportunity afforded

them of boarding upon his next neighbour's grain. Thus the

privileged proprietor of the pigeon-house had a certain satis-

faction, otherwise unattainable, in eating his pigeon-pie, which,

by the way, was a standing dish in all such establishments,

and so far as we know these pigeon-houses are still retained

under favour of the ancient statute thereanent."

' A Sketch of the History of Fife and Kinross ' {M. J. G.

Mackay, 1890), p. 181.—"The dovecot or pigeon-house, still

so common an object in the Fife landscape, was once more
common. There were no fewer than 360, with 36,000 pairs

of breeders, making dreadful havoc among the grain, of which

they were supposed to consume between 3000 to 4000 bolls

a-year. As the profit of each pigeon-house could not be more
than ,£5 a-year, gentlemen were beginning to count the cost,

and many pigeon-houses were suffered to go to ruin. Many
of these now deserted, like the castles of their former owners,

give point to the saying which describes the possessions of

a Fife laird as consisting of ' a pickle land, mickle debt, a

dovecot, and a lawsuit.'

" The two best specimens of the old dovecot yet remain-

ing may be seen at the Castle of Newark, near Crail,^

^ Nearer St Monans than Crail.



104 Old Dovecots {Scotland). [Sess.

and the other belonging to the Castle of Eosyth, near Inver-

keithing."

'Pentland Walks/ 1908.—" Eedhall. South from Slate-

ford is Eedhall, the history of which goes back to 1375, when
the Barony of Eedhall, with the exception of Dreghorn and
Woodhall, was conveyed to Eobert, son of Eobert II,, who
afterwards became Duke of Albany. It passed in the six-

teenth century to Sir Adam Otterburn, whose arms—an

otter's head, a crest, and two wyverns for supporters

—

appear on the old pigeon-house."

Ehind's ' Picturesque Guide to Edinburgh and Environs
'

(no date). " Penicuik House. Behind them [the house

offices] is a pigeon-house, which exactly represents the cele-

brated antiquity in Stirlingshire—Arthur's Oven. Upon an

eminence eastward is a round tower, which is seen at a great

distance."

' Edinburgh and its Vicinity ' (Willox).
—

" On the lawn, at

a little distance from the house, is a tall massive tower, which

forms a prominent landmark from all parts of the surrounding

country, and close by it is a remarkable dome-shaped struc-

ture built exactly on the model of a similar erection which

existed in the neighbourhood of Ealkirk, and was known by

the name of Arthur's Oon or Oven: that at Falkirk was

unquestionably of Eoman origin, and much regret has been

expressed for its destruction, which was effected about the

end of last century" (1743, Nimmo, Stirlingshire).

" Old pigeon - house at Corstorphine.—The pigeon - house

still stands between the railway and the village, close beside

a sycamore -tree. It is regarded by the rustic population

with a sort of mysterious awe, occasioned by the gloomy

tradition connected with the history of the locality."

'A Mid-Lothian Village—Corstorphine' (Selway, 1890).

—

" The pigeon - house, or dovecot as it is generally called, is

immediately to the west of a plane-tree, and resembles other

buildings of its character built in the sixteenth and seven-

teenth centuries. It is a fine specimen of a circular dovecot,

with entrance from the north (that is the door—there are

" exits " facing the south), and built to accommodate over

1000 birds, and is, considering its exposed situation, in very

good preservation. These buildings were formerly considered
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of great value, when much attention was bestowed on the

housing of pigeons, they being held in high esteem as food

when the raising of poultry was attended by greater risks

than it is now, owing to the dangers of those uncertain

times."

" Eavelston House Dovecot.—Outside the old courtyard of

Eavelston House is a double pigeon-house, with slanting roof

of stone flags. The interior of each division is square, giv-

ing accommodation for about 800 birds, and having a sunk

bath in the centre of the floor. This double dovecot was

built probably about 1630, the date of the fountain. It ap-

pears to be of later date than the circular dovecot on the

Corstorphine estate."

'Eosyth Castle' (Alan Eeid, F.S.A.). 1904. "Eosyth

Pigeon-House.—MacG-ibbon and Eoss write regarding certain

features of this curious structure :
' The dovecot at Eosyth

is oblong in plan, with a fine stone roof and gable ends

having crow-steps with gablets—a form by no means common
in Scotland. There is a remarkable scroll carved on the lintel

of the doorway.'

" It will not be out of place to supplement that note with

such further remarks as may more completely appraise this

unique example of an ancient manorial appendage. A rough-

and-ready though careful enough calculation showed that

there were 1500 square apertures or ' pigeon-holes ' in the

building, entrance and exit to and from which, as far as

pigeons were concerned, had been through a strikingly formed

circular opening in the centre of the vaulted roof. In the

days when pigeon-pie had formed a common dish, when sport

perforce may have had to be found within the radius of the

castle walls, and when lime -deposits were a useful and a

marketable commodity, every shelf would have its occupant,

and to mark the gyrations of the dove cloud over its abiding-

place would not be the least among the pleasures of the fair

dames of the castle."

(The scroll over the doorway is supposed to represent

a serpent.)

'Scotland of To-day' (Henderson and Watt, 1907).—"The
Kingdom of Fife. Of old this county was noted for the

number of its lairds and the number of their law-pleas and
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their ' doocots/ as the dovecots are termed in Scotland. . . .

The dovecots are in some districts quite a feature of the

landscape, although no new ones are allowed to be built."

'General View of the Agriculture of the County of Mid-

Lothian/ by George Kobertson, Farmer, Granton (1795).

—

" Pigeons. Pigeons have long been a grievance, on account

of the vast destruction they make among the wheat in the

filling season. On the other hand, it is alleged, and I believe

with reason, that they are very beneficial to the farmers in

the winter, by picking up the seeds of weeds from off the

lands. This matter might be compromised between the

parties by allowing the pigeons the free use of the fields,

except at the time the wheat is ripening, or still remaining

in the field. I am fully convinced that in this county there

are annually 3000 bolls of wheat destroyed by pigeons, in

the filling season alone, including what they cause to perish

by treading down ; while all the profit arising from them

to their owners does not amount to half that value the whole

year round.

" It is supposed there may be about 300 pigeon-houses

in the county, who \si6\ thus consume, or destroy, as much
wheat as would, at an average, serve as bread to 3000
souls."

'Statistical Account of Scotland' (1791). "Parish of

Auchterderran (Pife), by the Eev. Andrew Murray.— The

neighbourhood and county were long distinguished for ex-

cellent pigeons and well-stocked pigeon-houses, but which of

late have been falling off. It has been doubted whether our

law authorising pigeon-houses is not in some degree contrary

to natural equity—as it does not seem reasonable that any one

should keep a house furnished with a multitude of animals,

over which he has no government, and which prey on his

neighbour's corn as freely as on his own, while he alone has

the profit. It has also been doubted whether, on the whole,

pigeons are not detrimental to the public, by devouring more

corn than the profit of them is worth—it having been stated

as a fact that a pigeon -house of an oixiinary size, mod-
erately stocked, will consume 200 quarters of feed in a

year."

That the dovecot was of some importance may be gathered
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from the following advertisement in the * Edinburgh Adver-

tiser ' of 28th March 1780:—
" A Country House to be Let.—To be let and entered to at

Whitsunday first, the house and garden called Whitehouse of

Kings Cramond, situated near the Bridge of Cramond, with

pigeon-house, stables, and eight acres of rich ground mostly

laid down last year with ryegrass and clover. The house

consists of six rooms, with closets, &c. Inquire at the house,

or at Mr Eraser's, Writer to the Signet, St David Street, New
Town."

I understand that the above pigeon-house was demolished

about sixty years ago.

Old Dovecot in Pittencrieff Glen, Dunfermline (Nov.

1908).—The following particulars regarding the above have

been forwarded to me by my friend, William Smith, M.A.,

Dunfermline :

—

" Eight to the top of the dovecot, from about 4 feet from

the ground, there are circular tiers of pigeon-holes for nesting.

There are thirty-five circles with twenty-four holes in each

(except that the door interferes with four rows), with a

breadth of four to the row, that is a total of 35 x 24 —

4x4 = 824 nesting -holes, very few of which seem to be

used for nesting. There are not many birds in the place,

and any young were near the top tiers of pigeon-holes. The

party who showed me the place told me that the birds seemed

to prefer nesting on the earthen floor rather than in the square

pigeon-holes intended for their nesting. A revolving ladder

inside the pigeon-house brings the nests w^ithin easy access."

I will conclude by quoting, from Lady Nairne, " The Fife

Laird " :

—

" The laird is hame wi' a' his ain,

Below the Lomond Hill,

Richt gled to see his sheep again,

His dookit, and his mill."

[This paper was illustrated by nearly three dozen slides of

dovecots, from negatives by Mr Campbell. Of these, four are

here reproduced—viz., Crail and Leadburn (Plate VL, p. 102),

and Boarhills and Rosyth (Plate VII., p. 106).]
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Vs[,—THE INFLUENCE OF VOLCANIC ACTION ON
THE SCENERY OF SCOTLAND.

By Mr JAMES KITCHIE, M.A., B.Sc.

{Communicated Dec. 23^ 1908.)

In these days the idea of the gradual development of things

has become so much a part of the naturalist's mental outfit

that, unconsciously, it tinges his whole outlook. Things are

scarcely what they seem, they are infinitely more significant.

The full-grown bird signifies not only the climax of the indi-

vidual story of a developing egg and growing chick, but in it is

discerned a stage in the history of a long series of experiments

whereby Nature has been slowly evolving a mechanism efficient

for flight. Everywhere in life there is evolution or develop-

ment. Nothing stands still. The world is not a state, it is

a stage.

Full of such notions, the naturalist looks with fresh eyes

upon the face of earth. Here, too, all is transition; land

surfaces change not less certainly, though less noticeably, than

living things themselves. Valleys are seen to be literally the

furrows of age carved on the weather-beaten face of earth

by long periods of exposure to nature's destroying agents.

The " everlasting " hills lose their immortality (though not

a whit of their grandeur, as some would tell us), and gain a

history instead. So a land surface, a country's scenery indeed,

is undergoing constant change; it is steadily developing; it

has behind it a story, the discovery of which adds romance

to the naturalist's view. Confining ourselves to a single

theme in this complicated history, we shall trace briefly

the influence of volcanic action on the development of the

scenery of Scotland.

It is scarcely credible that, for its size, Scotland exhibits a

more extensive record of the long - continued activity of

volcanoes than any other country in the world. Such is the

case, nevertheless. And yet we look as vainly for great

crater-topped mountains as we look for cinder clouds and
lava streams. And this because our country is an old one.
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For millions of years the elements, which in a few genera-

tions fret the straight edge of a castle wall, have been eating

into the ancient volcanoes, until their early shape has dis-

appeared. We must remember, too, that through gradual

changes of level the land has been frequently overwhelmed

by the ocean, which has done its share in obliterating the

traces of volcanic action, by actually sweeping some away, by

covering more with fresh deposits worn from pre-existing land

surfaces. Last in the process of effacement came the great

ice sheets of the glacial period, which with their enormous

weight— for some were thousands of feet thick—partially

erased the obstructions that stood in their path as they

ground their steady way to the sea. Because of these things

we may not now see Scottish volcanoes as they originally

existed. At best we can only guess at their magnitude from

the mere shadows (magnificent relics, nevertheless) which

have escaped the ravages of weather and sea and glacier.

The traces of volcanic dihris which occur in places, associated

with the unrecognisably old, crumpled rocks of north-east

Scotland, are negligible from a scenic point of view. Almost

negligible, too, are the sheets of ashes which lie between

sea-deposits of Ordovician age, notwithstanding that they are

estimated to cover an area of some 2000 square miles; for it

is only here and there, in Ayrshire and in Mthsdale, that they

become visible, borne to the surface on the crests of great

rock-folds.

Indeed, not until the period known as the " Old Eed
Sandstone" Age do we find noteworthy records of erup-

tions. It is surmised that where Scotland now exists, several

great lakes had come into being, stocked with myriads of

strange fishes and living stone-lilies, bordered by groves of

" horse-tail "-like trees. This was an age of intense volcanic

activity. Groups of volcanoes arose which, discharging lava

streams and showers of ashes, built up mountains of such

magnitude that in the neighbourhood of Stirling they are

estimated to have reached a height of 6500 feet. To this

period we owe some of the rugged scenery near the Pass of

Glencoe, and of the hills which lie westwards of Loch Awe.

Still more important are the ranges of the Ochil and Sidlaw

Hills—together some fifty miles long—formed of lava and
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cinder layers with occasional beds of sand, deposited in the

great midland lake during the peaceful epochs which inter-

vened between volcanic outbursts. To the south the Pent-

lands remind us of the widespread eruptions, as also do such

low-country peaks as Tinto Hill. On the coast line, too, we
find traces of their influence, for to the south of Stonehaven

and in the neighbourhood of Montrose consolidated lavas,

sometimes forming precipitous cliffs, occur. These are well

known on account of the " Scotch pebbles " or agates which

have formed within their steam cavities.

Succeeding the " Old Eed " period of land-locked waters

came an age of swamps, when tree-ferns, giant horse-tails,

and huge club-mosses flourished, and, dying, created thick

beds of vegetable matter, which the pressure of succeeding

deposits converted into coal. Eruptions still continued dur-

ing this Coal Period ; and although their vigour had dimin-

ished, their effect upon our land surface is more varied than

that of any other time. Widely distributed through the

midlands, their remains are to be found from Kintyre to Had-

dingtonshire, sometimes rising in smooth-sided gentle cones,

such as the Eildon Hills in Tweed valley and the Law at

North Berwick ; again springing from sea or land with sudden

ruggedness, as in the Bass Eock, the castle rocks of Edin-

burgh, Stirling, and Dumbarton, or the precipitous Salisbury

Crags and Samson's Eibs. The diverse appearances are due

to the action of the weather upon the volcanic materials, and

are ultimately traceable to properties of the lavas or ashes

themselves ; for example, to some structural feature, such as

the well-marked joints which in Samson's Eibs determined the

directions in which rain and frost should split up the more

exposed portions, thus forming regular basaltic pillars.

After the Carboniferous Period the eruptive energy decayed,

for only scattered relics, chiefly along the Eifeshire coast,

marked the positions of the volcanoes of Permian times.

Long ages of peace followed. Then in Tertiary times the

forces pent up within the earth burst their bounds, earth-

quakes shook the country, and lava welled up, as water wells

up through the cracked surface of an ice-covered lake, spread-

ing over the land in far-reaching sheets. This repeated over-

flowing resulted in the piling up of a lava desert which in
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places reached a depth of 3000 feet. The lava plateau

originally skirted the western Highlands, stretched westwards

far beyond the Inner Hebrides, to the south embraced north

Ireland, on the north perhaps reached even to the Faroe

Islands and Iceland. But so severely has this supposed plain

suffered from the destroying action of atmosphere and sea,

that now it is represented in the Scottish area by only a few

isolated patches— the isles of the Inner Hebrides— which

show unmistakable evidences of their origin in the horizontal

rock-bands that pattern their cliffs, clearly indicating the

succession of the lava streams. Some of the grander effects

of the Tertiary eruptions are well shown in the islands of

Skye, Eum, Eigg, Mull, Arran ; some of the more minute are

to be seen in Fingal's cave and the Clamshell cave in Staffa,

where the weather, acting along the regular joints which

frequently form in cooling lava, has sculptured piles of regular

columns.

Since the Tertiary eruptions Scotland has again lapsed into

a period of quiescence which still continues. But during all

this time the ceaseless destroying action of the weather has

been going on, modifying the shapes of the extinct volcanoes

and their products, softening their outlines, and yet at the

same time carving out for us some of our most characteristic

volcanic scenery by emphasising the regular meshwork of

cracks and joints which traverse most of the denser volcanic

materials. Owing to their hardness and to their power of

resisting the ravages of air and sea more successfully than the

neighbouring rocks, volcanic products in general stand out

above the common level of the surrounding country, express-

ing themselves as hills and prominent knobs. On this account

their influence on our scenery is most marked, for were we to

subtract all volcanic products, for example from the midlands

of Scotland, there would remain in that area nothing more
interesting than a comparatively flat, hummocky sweep of

country ; Strath More would be magnified into a still greater

strath, stretching from the Grampians in the north almost to

the southern Cheviots.

[The characteristic types of Scottish volcanic scenery de-

scribed in the lecture were illustrated by lantern views.]
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\.—GLIMPSES OF MARINE LIFE ON THE FORTE.

By the Eev. ALEX. S. WILSON, M.A., B.Sc, Corre&'ponding Member.

{Read Jan. 27, 1909.)

I.

There is perhaps no pursuit that affords keener intellectual

pleasure than the exploration of the beach and its marvels.

Kich in marine life, the shores of the Forth well repay in-

vestigation. Although the upper parts of the beach are as

a rule comparatively barren, among the refuse thrown up by

the tide, such objects as a dried starfish, a sea-urchin, the cast

shell of a crab, the capsules of the whelk, the egg of a skate,

a wrecked sea-blubber, a stranded octopus, the jaw of an angler

fish, or a desiccated specimen of the sea-mat may frequently

be observed ; and when the dried sea-weeds are disturbed

myriads of the common sandhopper {Talitrus) are seen skip-

ping about in lively fashion. Waves have a remarkable power

of sifting and assorting the materials which come under their

influence : here and there ridges are thrown up, consisting

entirely of shells brought up from deep water. On examin-

ing these, one is agreeably surprised to discover how many
different species may be gathered even from a small area.

Of univalves one is sure to find the silver-tops, the slender

spires of Turritella, the pelican's foot with its curious broad

flange, the pellucid keyhole, tortoiseshell and common limpets,

the whelk (Buccinum), the periwinkle {Littorina), the buckle

(Fusus), the dog-whelks (Nassa and Purpura), the little Cowrie

(Oi/prcea), and the tooth-like Dentalmm. Many bivalves are

also sure to be included in the collection : pectens, cockles,

mussels, the saddle and common oysters, the borer (Pholas),

the solen or razor shell, the delicate Tellina, the Venus and

other carpet shells, are among those for which we may look.

Shell-collecting is, however, the concern of the conchologist

;

to the average naturalist it is somewhat like ploughing the

sand. To the naturalist it is much more interesting to sit

by some pool in the rocks and observe the activities of its
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inhabitants. On looking steadily into the water for a short

time, the little fixed acorn-shells at the bottom are perceived

opening their tiny valves, thrusting out their feathery cirri,

withdrawing them again, and once more closing up their

hatches. The whole operation is constantly repeated with

rhythmical regularity, as though the young cirripedes had

undergone a course of musical drill. The little, brown, fan-

like gills of Serpula are exposed, but as soon as the observer's

shadow falls on them, they are at once withdrawn within the

white contorted tubes. Hobbling over the bottom of the pool,

Mother-Hubbard fashion, may also be seen a young hermit-

crab, almost completely disguised under the Trochns shell it

bears about with it. Descending the beach farther, we remark

that the three common species of Fiicus appear to be arranged in

zones, and on the fronds of some of these sea-weeds we notice

pink spots consisting of little colonies of the exceedingly pretty

hydroid zoophyte, Clava. If we place a bit of weed with a

patch of Clava on it in sea-water and examine it closely, we
see a cluster of stalked zooids exquisitely coral-coloured and

shaped like miniature lilies. The zooid of Clava much re-

sembles the fresh-water Hydra, its body consisting of a sack

with a single opening at the top surrounded by hollow

tentacles. Under the microscope it is a charming object

:

the zooids remind one of ancient wine - jars or amphorae

;

from their sides, like the petals of a flower, spread the

filamentous tentacles, and beneath there is a beaded ring

of egg-capsules. Euskin reckoned it one of his meritorious

actions that he had done justice to the pine-tree ; it wants

some gifted artist to do justice to Clava and other equally

beautiful forms of marine life.

Another abundant zoophyte is the sea-fir (Sertularia) : it

grows on Fucus, and looks like a little twig or piece of thin

wire bent into a zigzag. Cairfpanularia and Ealecium are

allied genera, all characterised by the herring-bone appear-

ance of the stalk. At each joint of the stalk is a small

cup in which a separate zooid has its abode : every zooid is

provided with a wreath of delicate tentacles, the slender stalk

being the property of the whole colony. Syncorne, an allied

organism, also has the appearance of a twig : instead of eggs

it throws off buds which develop into free-swimmiag medusoids
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hardly distinguishable from medusae or jelly-fishes. The latter

constitute a phase in the life-history of certain coelenterates.

Four species of medusae are tolerably common, and their trans-

parent gelatinous bells are frequently cast ashore. Of these,

Aurelia is distinguished by four purple crescentic bands : its

immediate parent, the alternation of generations being very

marked, is a fixed, plant -like organism of the Sertularian

type.

On the Mediterranean the writer has seen the beautiful

Portuguese Man-of-War. This is really a colony of hydra-

like zooids, one of which is greatly enlarged and modified,

and serves as a float to support the others. A specially

adapted zooid also plays the part of inflator. Velella is

another allied organism common on the Mediterranean. In

appearance it resembles a small sundial. The ridge or crest,

as in the Portuguese Man-of-War, acts as a sail, and it is

interesting to watch a fleet of these organisms bearing down
towards one's ship like a miniature armada. The disc of

Velella is cellular and semi-transparent; the nutritive zooids

are suspended from its lower surface. Many of the medusae

are provided with formidable organs of defence in the shape

of stinging threads, which are emitted when the animal is

excited.

A smaller organism, nearly related to the medusae, Beroe

ovata, the sea lemon, one of the Ctenophora, is at certain

seasons found in considerable numbers in the Forth. It is

globular in form, beautifully transparent, and marked by eight

meridional lines. These iridescent bands are the ctenophores,

—comb-like rows of fine cilia or motile plates, that by their

movement give rise to a wonderful play of colour. A living

sphere lit up by arcs of gleaming splendour, it is impossible to

convey in words any adequate idea of the diaphanous beauty

of Beroe. Pleurobranchia, the sea gooseberry, plentiful in

summer, looks like a smaller edition of Beroe: it is so

transparent as to be almost invisible in water.

The sea-anemones are too well known to require descrip-

tion. Two species are exceedingly common— the smooth

anemone {Actinia) and the thick-horned Telia. The latter

is the larger of the two ; out of water it presents a rather

unsightly appearance, but when its tentacles are expanded
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under water, Telia is by no means uncomely, though its

squat figure and homely garb of red-and-white checks com-

pare unfavourably with the graceful forms and splendid plumes

of some rarer species. Anemones have a voracious appetite,

and any small creature that comes within their reach is

speedily devoured. The mouth opens into a short gullet,

and this again into the body -cavity; there is no distinct

stomach,— perhaps it would be more correct to say the

creature is all stomach together : certainly for the anemone,

digestion is the main business of Hfe. Hence perhaps the

extreme age it is known to attain, exceeding in individual

cases the threescore and ten years allotted to man.

Corals, closely akin to the anemones, are somewhat rare in

the Forth, though in former geological periods they abounded

:

the " ram's horns," so plentiful in the limestones, are extinct

species of corals of Carboniferous age.

Several rocks adjoining the Hawes pier at South Queens-

ferry look as though they had recently been rough-cast by a

plasterer : they are overspread with a thin film of mud from

which numerous rounded swellings project. These might easily

be mistaken for pebbles mixed with the mud, but on drawing

one's stick across them, quite a number of fine jets of water are

thrown up into the air. An enthusiastic observer, venturing

incautiously near to satisfy his curiosity, has before now been

known to receive a jet of salt water into his mouth. These

fairy fountains are due to a species of sea-squirt {Styleopsis

grossularia), the gooseberry ascidian. It has a copper-coloured

globular body with two tubular openings on the top. The

name ascidian signifies a wine -skin, and to nothing could

the bodies of these tunicates be more fitly compared than

to the leather bottles of the ancients. By forcibly contract-

ing the walls of its sack, the ascidian expels the sea-water

from its interior and becomes flat. In this condition it

adheres to the rocks as a brown disc about the size of a

shilling. A larger species having a transparent body fre-

quents deeper water. The simplicity of their structure makes
it difficult to believe that these creatures actually begin life as

free-swimming tadpoles, and that their true affinities are with

the vertebrate animals ; but with these they are now usually

classified.



Ii6 Glimpses of Marine Life on the Forth. [Sess.

On a neighbouring rock we come upon specimens of the

pretty little sea -slug {Doris). Most gasteropods have their

respiratory organs protected by a shell, but in the nudibranchs

they are exposed. The gills of Doris are in the form of a

feathery rosette placed far back on its dorsal surface; it

has two short feelers in front; the skin is rough and tuber-

culated; white or light-brown marked with a darker shade,

the coloration of Doris reminds one of that of the fallow deer.

Some of the deep-water nudibranchs are arrayed in the love-

liest crimson tints imaginable. Not far from the spot where the

Doris specimens were obtained, there were seen hanging from

the sides of the rock several pieces of what looked like damp
cloth. One could fancy it was washing-day, and that some

liliputian laundress of the deep had hung out her clothes to

dry. Examination revealed a corded tissue not very unlike

linen, the transverse threads being rows of eggs. This form

is taken by the spawn of sea-snails : the specimens found were

in fact the nidamental ribbons of Doris.

A small mollusc common in the same locality is the Chiton

or mail-shell. Its body is of a flattened oval shape, and is

covered by a shell composed of several pieces jointed together

like ancient armour. The clusters of small, yellow, pitcher-

shaped bodies, seen adhering to many of the rocks about, are

the eggs of Purpura, one of our commonest shells. The eggs

are out of all proportion to the parent mollusc, and must have

grown since they were deposited.

The rocks in many places are incrusted with pink coral-

lines : these stony sea-weeds resemble stalagmite, and it is

hard to convince oneself that they are vegetable productions

at all. Corallines petrify as they grow, a tendency unfortu-

nately not confined to marine algse : living fossils, it is alleged,,

are to be found even in the human species itself.

11.

The bread - crumb sponge occurs sparingly on our coast.

White, with a closer texture than the sponges of commerce,

this is one of the siliceous sponges, the horny skeleton being

strengthened by needle-shaped spicules of flint. A sponge
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is a compound animal, consisting of a colony of very simply

organised individuals, whose wants are supplied by the currents

of water circulating through the interstices of its substance.

Sponges are not perhaps prepossessing objects, yet the skeleton

of one of the glassy sponges— the Venus' Flower - Basket

{Euplectella)—will compare for beauty with almost any of

Nature's productions. Its hollow cone, about a foot in length,

has a delicate framework composed of glassy fibres interwoven

in most graceful patterns. It comes from the Philippine

Islands.

The lace-like incrustations seen on many sea-weeds are the

calcareous skeletons of species of Polyzoa, a family of com-

pound animals of much higher organisation than the sponges.

Membranipora occurs abundantly on the common tangle; in

the living state it forms a gelatinous layer, which the micro-

scope shows to be composed of large cells, each occupied by

an active little polype furnished with a wreath of tentacles.

Flustra, the sea-mat, easily mistaken for a sea-weed, is also

one of the Polyzoa. These animals are placed by some near

the ascidians, but the absence of a heart has led to their

being classed with the echinoderms and worms among the

Annuloida. The animals included in this class have unseg-

mented bodies, and are destitute of jointed limbs, but in the

next higher sub-kingdom, the Annulosa, the body is made up

of rings, and jointed appendages are always present. In-

cluded in this division are the Crustacea, a large family well

represented on our shores. Besides the common and Norway
lobsters we have the edible, the shore, the spider, the porcelain,

and the hermit crabs. In addition to the sandhopper we
have the smaller amphipod, Gammarus, plentiful everywhere

under stones. It scuttles away out of sight when its hiding-

place is disturbed, and is easily recognised by its peculiar

mode of progression, for it lies on its side as it propels itself

forward. Idotea, a green slater-like isopod, and the sea spider

Fycnogonium, are to be seen creeping among sea-weed. The

Pycnogonia are phantom crabs which can hardly be said to

possess a body at all : these creatures are pretty well made
up of legs, the trunk being greatly attenuated. The intestine

is prolonged into the limbs ; the eggs are contained in one

of the joints of the walking legs of the female, while the male

VOL. VI. I
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attends to incubation, carrying about clutches of eggs attached

to its legs.

One of the most interesting crustaceans is the opossum

shrimp {Mysis), to be found during July and August in large

numbers swimming near the shore. This animal has two

wonderful compound eyes mounted on swivels, and of enor-

mous size in proportion to its body, a feature not uncommon
in oceanic animals. Large eyes are a provision adapted to

life at great depths where little light can penetrate. Mysis

is oceanic in its habits, but approaches the coast to breed.

The ear is remarkable from its position in the tail of the

animal.

To make the acquaintance of the small cuttlefish, Sepiola,

for the first time, is a delightful experience. Living speci-

mens are occasionally washed in by the tide. The colouring

of this little squid in white and bronze is very choice ; the

purse-shaped body is two or three inches long ; there are two

broad circular fins, and the mouth is surrounded by ten long

arms provided with suckers ; there are two horny mandibles,

and the internal shell is in the form of a pen or cuttle-bone.

By means of its arms the cephalopod can walk about head

downwards at the bottom of the sea. The eyes are a striking

feature : of clear blue, surrounded by a ring of pearly white,

they move in their orbits. Much as they resemble the eyes

of a vertebrate, their structure is so different that they must

be referred to an independent origin. The cephalopod has

two crystalline lenses and a nerve ganglion in the interior

of its eye, the retina and the muscles are also widely different.

Annelids are among the most curious and interesting of

all marine animals. The little coils of sand cast up on the

shore by the lob-worm are familiar to most people. Every

person, it is said, in the course of life must eat a peck of

dirt; among certain South American tribes clay is eaten,

being made into cakes and sold like chocolate : with worms
dirt is the staple diet. The serpent in the book of Genesis

is doomed to eat dust, but this is much more applicable to

the worm : serpents prey on other animals ; the worm actu-

ally does eat dust ; other animals dig ; the worm literally eats

its passage through the earth. In the sand it swallows there
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are of course nutritious particles of organic origin : the sand

may serve merely to dilute its food, or for that matter to

season it ; in any case, the worm's digestion must be par-

ticularly good. By the contraction of our facial muscles we

can draw down our brows, but this power is immensely greater

in Arenicola and other annelids : the worm not only draws

down its brows but swallows its nose and scalp as well. The

prostomium or proboscis admits of introversion, whereby the

•external surface comes to be internal : the process is analogous

to turning a stocking outside in,—or " flyping " it, as we say

in Scotland. When the prostomium is retracted, the scales

on its outside scoop up the sand or mud and convey it into

the worm's interior, like the buckets in one of the dredgers

employed in deepening harbours; indeed Arenicola might

fairly be described as an animated dredging - machine. In

this way it makes its burrow, coming to the surface from time

to time to deposit the excavated materials. The sides of the

shaft are prevented from falling in by a secretion of mucus,

and the proprietor pulls himself out and in with the aid of

his bristles.

Pectinaria, one of the tubicolar annelids, constructs a very

perfect tube. Just under the southern viaduct of the Forth

Bridge we found a very fine specimen, with the inhabitant

still inside. The tube is almost three inches long, half an

inch in diameter, and built up entirely of particles of sand

cemented together into a perfectly smooth cylinder. One
could hardly refrain from recalling the great iron caissons

sunk in laying the foundations for the neighbouring piers of

the bridge : it would tax the skill of our engineers, however,

to construct a cofferdam that could bear comparison with the

exquisite workmanship of Pectinaria.

The tubes of Terebella, the sand -mason, are much more
abundant : they project an inch or two above the sand, and

are easily recognised by their fringed extremities. The tube

in this case is of much rougher workmanship, pieces of shell

being largely used in its construction. Sabellaria is of social

habits ; its tubes are crowded together and form masses re-

sembling sandstone or concrete. At Limpetness, on the Naval

Base, the Admiralty have been anticipated in the formation of
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a breakwater by this masonic brotherhood. Sabellaria might

almost be described as a reef-building annelid. The tubes of

Serpula and Spirorhis are calcareous : the former occur on

stones, the discs of the latter on the fronds of the tangle.

A scale-worm, Polynoe, may readily be found under stones

between the tide-marks : it is a near ally of the sea-mouse

(Aphrodite), and has on its back a double row of alternating

scales or elytra, reminding one of Eoman shields in the form-

ation known as a tortoise. Under stones, too, we often notice

long red marks on the mud, like streaks of blood. These are

the gills and tentacular filaments of Cirratulus. On the

slightest alarm they are rapidly drawn in, and disappear into

the burrow. Placed in water, this marine worm, with its

long coils of ruddy tresses, is a singularly graceful object.

Trophonia is another common annelid : it has at its anterior

end a tuft of bristles, two long tentacles, and eight green

gills, which impart to it a grotesque appearance irresistibly

reminding one of a scarecrow. This worm might very well

have served as the model for the famous sea-serpent of the

Hamburg Museum—an imposture detected and exposed by Lin-

naeus, who had to flee the town in consequence. If we watch

Trophonia a short time we are surprised to see it swallow

down its entire head-gear,—gills, tentacles, and bristles dis-

appear into the all-devouring maw. Its appearance is now
that of a very commonplace worm, but when its gorge rises

once more, Trophonia will again appear in all its formidable

array.

A deposit of mud, which is extending in some parts of the

Forth, threatens with destruction many forms of marine life,

though not a few annelids seem quite at home in the silted

sediment. A numerous family, annelids are withal wide-

awake. The proverb about a worm turning if you tramp

on it requires to be amended : the worm does not give you

the chance of tramping on him,—he believes that discretion

is the better part of valour, and disappears into his burrow on

the first approach of danger.
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III.

[The following notes—not confined entirely to the Fauna of the

Forth—are from pencilled jottings, which awaited the touch of the

master-hand at the time of the author's death.]

Hermit Crabs.

There are several British species. The integument of the

abdomen is soft, and, aware of its defencelessness, the hermit

crab invariably thrusts itself for protection into some empty

shell, which it subsequently never quits, save for the purpose

of changing its abode for a larger one, when compelled by the

exigencies of growth.

It is not uncommon to find shells containing a hermit crab

surmounted by a large anemone. The advantage to the crab

of this association is considerable, for anemones are so dis-

tasteful that no fish will bite them twice, and consequently

a fish that would, under ordinary circumstances, greedily

swallow a hermit crab, shell and all, will not so much as

sniff at it if protected by an anemone. One of the common-

est deep-water British hermit crabs {Eu;pagurus prideauxii) is

invariably found associated with an anemone, but the latter

adheres to the lower surface of the shell in such a manner
that its mouth and tentacles are situated immediately below

the fore part of the crab's body. It is thus able to share in

the meals that the crab procures for itself, and the companion-

ship is consequently mutually beneficial to the two. An ad-

vantage conferred upon the crab by the presence of the

anemone results from the fact that the latter gradually

absorbs the shell in which the former is lodged, so that

there is no occasion for it to change its abode with growth,

the soft tissues of the polype offering no resistance to the

crab's increase in size. The crab in no instance lives with-

out the anemone, the anemone in no instance without the

crab. The Bernard is never attended by any such com-
panion.

The Cloaklet (Adamsia palliata) is an anemone of the

Sagartia family, beautiful in its colours and remarkable in
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its forms— reddish -brown in the lower part, melting into

snowy white, the whole studded with rosy purple spots : the

tentacles and disc are pure white. It attains a rather large

size, and has the peculiarity of not being round in its basal

outline, like other anemones, but oblong, the base expanding

in two lateral directions. It always selects the inner lip of

a univalve shell for its place of adhesion, and the two lateral

ends of its base gradually extend around the mouth of the

shell, till they meet on its outer edge and unite with a

suture : thus, the outline of the animal forms a ring. Gosse

relates how, in an aquarium, a hermit crab changed to a

larger shell, and thereafter removed the Adamsia and pressed

it to the inner lip of the new shell till it adhered.

The hermit crab lives a solitary life in his own habitation,

like Diogenes in his tub, and sometimes goes by the name of

the Soldier Crab, on account of his very pugnacious habits.

He is furnished with an apparatus of pincers at the extremity

of his tail, by which he holds firmly to the shell in which he

takes up his temporary habitation, and he flattens himself so

firmly against the shell that it is difficult to seize the creature

at all. The hold of the tail is so firm that the animal runs

some risk of being torn apart sooner than leave the shell.

J. G-. Wood got him to quit by dropping him among some

anemones. He looked very woebegone, trailing his defence-

less tail behind him, as if he were ashamed of it.

Hermits are very combative and fight when they meet, but

the beaten one afterwards makes way whenever the victor

comes near. The large claw serves both as shield and weapon.

In changing, the hermit is often as difficult to please as a

human householder. He examines the shell thoroughly, then

" whisks " himself into it. It is said that when two of them

happen simultaneously to cast a longing eye upon some par-

ticularly desirable residence, they often engage in a fierce

battle for the possession of the coveted object, which the

victor carries off in triumph.

Certain hermit crabs have forsaken the sea as a permanent

abode, and spend the greater part of their lives on land. For

instance, the genus Cenohita, which occurs both in the West
Indies and India, may be met with in forests far from the

coast. The great cocoa-nut crab {Birgus latro) inhabits deep
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burrows, which it hollows out beneath the roots of trees, and

carpets with fibres stripped from cocoa-nuts. Periodically,

however, it is compelled to visit the sea to moisten its gills

and to lay its eggs. It lives principally upon cocoa-nuts, but

it does not climb trees after the fruit. To get at the contents

of the nut, the crab first tears away the fibre overlying the

three eyes, and then hammers away at the latter until a hole

is made, when it extracts the kernel by means of its smaller

pincers. Some observers state that, after drilling through the

perforated eye, the crab grasps the nut in its claws and breaks

it against a stone.

The Spider Crabs.

A peculiarity of this group is their extreme untidiness,

owing to the quantities of sea-weeds, zoophytes, and other

marine objects affixed to the carapace and limbs ; and it

has been ascertained that the presence of these extraneous

bodies is not the result of chance, but that they are placed

there presumably for the purpose of concealment by the crabs

themselves. This feat they are enabled to perform owing to

the flexibility of their pincers, and to the hooked hairs and

spines with which the carapace is studded. Some examples

of Hyas, deprived of their covering of foreign bodies, were

placed under observation in an aquarium, of which the

bottom was covered with a layer of sponges. Contrary to

their habitual sluggishness of manner, the crabs appeared

much perturbed, running first to one side and then to the

other in the aquarium. Soon, however, by means of their

pincers, they tore off small fragments of the sponges, and, after

first putting them to their mouths, placed them finally upon

the dorsal surface of the carapace or limbs, sticking them
there with a rubbing movement. Sometimes, after several

vain efforts, the crab brought the fragment afresh to its

maxillipedes and then repeated its efforts to make it adhere.

The animal persevered in these manoeuvres until the piece

of sponge remained fixed in the spot where it wished to place

it. By continuing to act in this fashion the crab succeeded

in completely changing its appearance, and in rendering itself

indistinguishable amongst the objects which surrounded it.
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The crab proceeded in exactly the same fashion when the

bottom of the aquarium was strewn with sea-weeds or any

kind of zoophytes. Moreover, it was observed that some

specimens, clothed with sea - weed, which were left in an

aquarium of which the bottom was covered with sponges,

did not hesitate to take off their old clothing and put on

a new one of sponges.

Note.—The cavity of the ear in most animals contains

small solid bodies, or otoliths, which play upon the nerve

fibres. Sometimes these are secreted by the walls of the

cavity itself, but certain Crustacea, says Lord Avebury, have

acquired the remarkable habit of selecting, after each moult,

suitable particles of sand which they pick up with their

pincers and insert into their ears.

[About ninety beautiful hand-painted sketches were used to

illustrate the objects described in this paper.]

At U.F. Manse ^ North Queensferry^ on the 8th

February igog, of pneujnonia, the Rev. Alexander

Stoddart Wilson, M.A., B.Sc, aged js years.

The loss to this Society of so keen and appreciative an

observer of Nature in all its aspects is irreparable. The

results of his observations and studies, whether in Botany,

Zoology, or Geology, were always readily bestowed upon the

members in lectures, which, for effectiveness of description and

for beauty of literary style, could not be surpassed.

Our heartfelt sympathy goes out to his widow and family.
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\l,^CUP- AND RING-MABKED STONES.

By Mr STEWART AECHIBALD, Corresponding Member.

{Communicated^ Feb. ^4, 1909.)

Before proceeding to the subject proper of the present paper,

permit me to quote a few sentences bearing on the uses or

purposes of megalithic circles, such as those of Clava, dealt

with in my last paper.^ A few months ago I was shown

a small volume of ' Leisure Headings,' edited by the late Mr
E. A. Proctor (1882). In one of the readings, on "The Later

Stone Age in Europe," the writer, Mr E. Clodd, says :
" In any

reference to the stone monuments, as the circles or cromlechs,

the table -shaped structures or dolmens, a host of unsettled

and storm-charged questions as to their purpose confront us.

Within a recent period the Druidical theory was called in to

settle everything. Now, whatever the Druidical religion may
have been, its rites do not appear to have been performed

within Stonehenge or Abury, or any other circles abounding

from the Arctic regions to Australia. Having regard to ' the

presence, not to say the ascendancy,' of manes-worship in the

religions of the world, from the lower culture up to the higher,

as in the disguised worship of the dead among Christians, it is

most probable that both stone and earth circles mark the resting-

place of the principal men of the tribe, deified into patron and

guardian spirits. That veneration and cultus of the dead,

which drew the survivors to the spot where he was buried,

to offer him food and drink, made that spot the central place

of common worship, and around it circles of stone and ramparts

of earth were raised, as fences and rings were constructed

around the dwellings of the living. Thus the transition from

the tomb to the temple was effected, from the simple mound
to the altar-stone or shrine over which the stately cathedral is

upreared." Well reasoned out, and as well expressed, and it

agrees on the whole with all that was said and quoted in my
paper. Sir J. Y. Simpson, in his very able article on " Cup-

and King-marked Stones," has naturally something to say on

1 'Transactions,' 1907-1908, pp. 55-63.
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the purpose of megalithic circles, seeing that the cups and

rings are so often found in them, and his conclusions are

very similar. But to proceed : Colonel Sconce, in the latter

part of his paper on " Cup-marked Stones," gave a very con-

cise summary of some of the leading sections of Sir J. Y.

Simpson's work, as the seven leading types of cups and rings,

and the chief localities, also seven in number, in which they

are found; megalithic circles, ancient underground dwellings,

camps or towns, sepulchral chambers, &c.

As I mentioned, there are several cup-marked stones con-

nected with the circles of Strathnairn, and that was what first

made me think of writing this paper. Though the leading

idea in my mind is the same as before, I have, within the last

twelve months, learned much on the subject, enabling me to

amplify and illustrate the argument to a considerable extent.

In Nos. 2 and 4 of the Strathnairn circles there is a cup-

marked stone in the intermediate ring of each (but these I

have not seen) ; that in the former being a large slab 5 or 6

feet long. In IS^os. 10, 11, and 12,—the chief Clava group,

—there is one in each ; in the chamber of ISTo. 10a stone

with twelve cups, and in the passage to the chamber of

No. 12 one with five cups. These two are now almost

covered with dShris, so I have had to borrow from Sir J. Y.

Simpson for full figures of them, and they are the only

Strathnairn stones illustrated or mentioned by Sir James.

A triangular block in the intermediate ring of No. 11, with

one deep and some shallow cups, and a stone in the burial

ring near No. 11, having some shallow cups, make six

" cupped " stones in situ among the Strathnairn circles. Then

there is a finely-marked stone preserved in the wall of the

farmer's garden close beside the chief Clava group. It was

previously built into the side of the wide fireplace of the old

farmhouse, but to which circle it originally belonged is probably

not known. Its present size is 22 inches by 17 inches, but

as some of the cups—twelve in number—are cut through, it

had evidently been trimmed and reduced in size before being

used as building material in the old farmhouse. The two

stones which a neighbouring farmer recovered from a stone

dyke at Clava, and took with him on leaving, I have not

had an opportunity of seeing again ; but a figure given by Sir
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J. Y. Simpson of a stone found in Forfarshire would stand

quite well for one of these old Clava stones, except that in

each of them all the cups are of the same size. This helps to

show the unity of idea among, and the wide geographical

distribution of, the ancient people who were responsible for

these archaic markings. At the gate of the house formerly

occupied by the farmer mentioned above, there is a block

of dark-bluish hard stone, with twenty-two quite small cups^

on it, they being only about f of an inch in diameter, and

about \ an inch deep. I did not find out anything of its-

history, and it seems doubtful whether it belongs to the

same class as the others.

Near Muir of Ord, in Eoss-shire, I came on a curious group

of circles on a slight eminence. They are quite unlike the

Strathnairn ones in structure, consisting of two comparatively

small circles side by side, and inside one of them again there

are two very small ones side by side. One of the latter, and the

chief feature of the group, is of a distinctly horse-shoe shape,

and consists of large upright blocks, most of the other stones

of the circles being now prostrate. Inside the small circle,

beside the horse-shoe, there is a block of sandstone lying

slightly sloping, with at least four distinct cup-markings. In

Inverness Museum there are two small rounded granite

boulders, only " babies " for size, but on each there are some
distinct though shallow cups, with bevelled edges. These are

from Eoss-shire. Besides those enumerated above there seem

to be a good many more cup-marked stones in the Inverness

district. Two keen hunters for these mysterious markings

were the Eev. Dr Joass, Dingwall, and Mr W. Jolly, H.M.I.S.,

r.S.A. Scot., the latter of whom wrote a report on them
which appeared in the ' Proceedings of the Scottish Society of

Antiquaries,' vol. xvi. p. 341. Two very fine examples, one

from near Dingwall and one from the neighbourhood of the

famous Glenelg brochs, are figured and described by Sir J. Y.

Simpson. The former contains over thirty cups in rows and

groups, several pairs being joined by ducts or grooves, and

there is a row of cbncentric rings across the stone. On the

same plate are given some variations of cups, rings, and ducts,

noticed by Dr Joass, one incomplete ring ending in cups.

This is referred to later on.
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A few miles north from Brechin, in Forfarshire, the hill of

Catterthun ^ stands out prominently from the main range of

the Grampians, and though of no great elevation—being

under 1000 feet—commands a magnificent prospect. On
each of its two summits there is an ancient British fort, oval

in shape, and nearly 200 yards in length inside the inner-

most rampart. The fort on the east, or Brown Catter, con-

sists of four concentric walls of turf, still in good preservation.

On the west, or White Catter, the chief rampart is composed

of an immense aggregation of loose boulders, mostly of small

size, and now comparatively low and spread over a great

breadth. The outer fortifications of this fort are quite low

—

ditch and dyke, with a few stones in the latter. The great

stone " ring," as it is called, forms a very prominent feature,

and can be seen from afar, like a great terrace along the hill-

top, and of a light-grey colour,—hence, no doubt, the name
" White Catter." In such an extensive fortification it is

quite natural to expect that there would be a correspondingly

large " altar-stone," or whatever it should be called. When
last I visited Catterthun there were not, as far as I can recol-

lect, any signs of excavations, but some must have been made
soon thereafter, for Miss C. Maclagan, in her remarkable work

on 'Hill Forts,' &c. (1875), tells us that excavations had

been made near the entrance,—at the east end,—disclosing

the fact that the now shapeless stone rampart had consisted

originally of two parallel walls, and bringing to light a great

slab about 6 feet long and 3 feet broad, but broken, and

having about sixty-three cups on it, arranged in rows and

groups.

Now, whatever may have been the object or idea for which

these hollows were carved, such a stone seems worthy of its

place, and if we had before us only plain C2ij9-marked stones

like the Catterthun and Clava ones, we might be inclined to

agree entirely with Colonel Sconce and others, who believe

that these stones were used as sacrificial altars, and that the

cups or hollows were intended to receive some of the blood.

^ The hill or fort of the Highland robbers. Catteran or Katcran, Highland

robbers, and thun is dun, a hill or fort. Another example of the interchangeable

d and th (as in fiord and^riA), but in the opposite direction, may be cited from

the same district, the North Esk being spoken of as the Nord Water.
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And it seems not impossible, or even improbable, that at least

some of them may have been so used. But in many cases it

appears quite impossible that they could have been used for

such a purpose. The small size of the " baby " stones, now
in the Inverness Museum, seems to preclude the idea of their

being so used. The " Witch's Stone " near Eatho (Plate YIIL),

which many of you had the pleasure of inspecting last summer,

also looks quite unsuited on account of its steep sloping surface.

As you know, there is a row of twenty-two shallow cups down
the centre of the slope, with another on each side ; and the

surface is worn smooth with young folks sliding down it.

The stone gets its name from the tradition—as told by the

local residents—of a certain witch, who, when walking up and

down the stone, left the print of her heels thereon. A more

classic rendering of the story is that the hollows were the

footprints of one of Michael Scott's emissaries— witch all

the same, of course. And if the pressure of such a light-

footed creature could have so much effect on the hard whin-

stone, pity the poor mortal who should by any mischance

incur her enmity. The so-called " Witch's Stone " is a great

slab - shaped mass of the whinstone nature, resting in a

sloping position against several other large pieces of rock.

My recollection of that remarkable stone made me think it

was a broken - down cromlech or dolmen ; and Sir J. Y.

Simpson was at first of that opinion, and he illustrates it

as a great cromlech at Clynnog Fawr, in Wales. In a

subsequent footnote, however, he says it is more likely a

product of nature, the present position of the " cap-stone
"

and the condition of its supports being the results of dis-

integration : this is confirmed by other authorities, and no

doubt your visit would lead to opinions being formed and

expressed.

Take again the " Caiy Stone " at Comiston, described and

illustrated by Sir J. Y. Simpson. He says it was origin-

ally 10 feet high, and there is a row of six cups across

one side near the base. In another case, on a stone in

a circle, there are eighteen cups in four rows. Other stones,

as supports of cromlechs, and masses of rock in situ, show

rows of cups on their upright sides. Is it too wild an idea

that these may be chronicles—records of events ? 'Not a
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more unlikely idea than that the wonderful assortment of

cups with many concentric circles on the rock scalps on the

slopes of the valley above the Crinan Canal are family records

(a circle being added for each birth in a family), or that they

were plans of the towns or camps near by. These opinions

are mentioned, but not endorsed, by Sir J. Y. Simpson. But

he believes that most of these rock-sculpturings were near

ancient towns or encampments, and mentions cases in ISTorth-

umberland where the ramparts of towns can still be traced

around such rock sculptures. He also tells us that close

to the " Caiy Stone " there are (or were) the remains of an

ancient town. Does the stone record (in a language unknown
to us) some of its history ? Or, as monoliths, whether carved

or not, were—in many cases at least—closely connected with

interments, cists, &c., being often found near them, the " Caiy
"

may probably be the tombstone of the chiefs of the Comistons ^

'' of that ilk," the row of cups recording the number of inter-

ments near it. Then there are some curious sculpturings on

the top of the hill above the "Witch's Stone," and visited by

you on the same occasion. These, I understand, were dis-

covered by the late Mr James Melvin of Bennington since Sir

J. Y. Simpson compiled his work. It seems quite probable

that there might have been a town in the neighbourhood of

these, if indeed they were not inside the town. These

sculptures confirm the remarks of Sir James, that, although

there is a great similarity—a strong family likeness—among

the whole of the cup and ring carvings, no two are quite

alike ; and those on Tormain Hill are unlike anything in the

whole range of Sir James's illustrations, especially ISTo. 3 with

the " Cross " duct, and still more so No. 4 with the wonderful

continuous groove, which describes three half-circles round

one side of a ring, enclosing a small cup at each turning.

ISTow let us try to think of the meaning of the almost

endless variety of cups, ducts or grooves, rings, spirals or

volutes, &c., to be found nearly all over the country, and well

illustrated in the fine ^series of plates in Sir J. Y. Simpson's work.

It is quite true that Sir James speaks of them as " hieroglyphic

cnigmata," and so on ; but there are certain notions towards

which he has a very strong leaning, to say the least ; for he

^ Comiston = Cumming's town (?).
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speaks of " their probable ornamental character," and " their

possible religious character," and thinks they may be both

symbolic and ornamental. There can be no doubt, as Sir

James says, that these mysterious carvings date from a very

remote era. He remarks that man has in all ages been a

painter and a sculptor, and that if he made carvings anywhere,

it would be around the places of burial of his departed friends.

Hence the prevalence of these mystic carvings on the stones

of megalithic circles, in sepulchral chambers, on cist lids, &c.

The leadiag thought in my mind is that there was a gradual

evolution from the earliest and rudest symbols—the incised

cups and rings, to the highly developed symbols in relief on

the "Early Christian Monuments," such as the Eosemarkie

Stone, the " bosses " on that and other stones being the

counterpart of the " cups." -^ There is no doubt a great gulf

between these two extremes, and there are many " missing

links " in the chain of evidence. But some of the links still

remain, and even among these archaic carvings themselves,

there was a large process of evolution covering a long period

of time, from the first rude markings of cups only, through

all the variations,—cups with ducts ; with one concentric ring,

whole or broken, with or without duct ; with many rings

;

rings without cups (as ideas evolved); combinations of sets

of these; spirals, single, double, and in groups,—and so on.

I will take as the first the wonderful sculptures (described

and illustrated by Sir James) in tumuli in Ireland and Brit-

tany, which he considers of a more advanced type than those

in Britain. They certainly seem more artistic, and more of

an attempt has been made to cover the available space with

carvings. (See the horse-shoe pattern from Brittany as a

small sample of this.) Another link exists in some of the

caves near Wemyss, in Eife. Sir James tells of incised sculp-

tures on the walls of some of these caves representing many
of the same symbols as those on the " Sculptured Stones

"

or " Early Christian Monuments," such as the cross, crescent,

spectacle ornament, V- and Z-shaped sceptres, &c. Then there

are some " Sculptured Stones " with the same symbols incised

on them, as at Dingwall and Edderton in Eoss- shire, the

spectacle ornament on the latter being upright. Now notice

1 See 'Transactions,' 1901-1902, p. 327.
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that the so-called " spectacle ornament " consists of two sets

of nearly concentric circles joined by segments ; and the same

ornament appears in relief on the Eosemarkie and other

stones as the " double-disc symbol," composed of two rings

joined by segments, each ring enclosing a symmetrical ar-

rangement of bosses,—one surrounded by six. Sir James has

noticed a similar arrangement of ciifs in a few cases ; and on

the cover of the kist-vaen found at Craigie-hill, in Linlithgow-

shire, there are four sets of concentric circles surrounding

another, though much smaller, set. It seems evident for one

thing that the Dingwall and other stones with incised symbols

were the earliest of their kind, and that those carved in relief

are of a much later date, when the sculptors had become more

proficient in their art. The Eosemarkie Stone was found

under the floor of the church when it was being rebuilt, and

had been used to cover a grave, and thus resembles the archaic

cup-and-ring-marked covers of cists and urns. The Dingwall

Stone was found in 1880 by Eev. Dr Joass, used as a lintel

over a doorway in the present church, which was built in

1801, and it is now erected just inside the gate of the

churchyard. I have been told that, like the Eosemarkie

Stone, it was found under the floor of the old church, covering

a grave. Sir James mentions that on some of the carved

stones in Ireland cups occur of a much older date than the

other sculpturings, some of the lines of these crossing the

cups and running down through the hollows and up again.

Similarly, on the Dingwall Stone there are several cups and

three rings which seem to be much older than the other carv-

ings. The later sculptors had sometimes selected stones which

came ready to hand, disregarding the few markings which had

previously been made on them.

Eegarding the unity and continuity of the ideas and pur-

poses underlying all these sculptures, Sir James says :
" It

appears to me not improbable that the race of megalithic

builders, whether Celtic or pre-Celtic, who had tools of flint

or polished stone, first sculptured our rocks and stones with

the rude ring and cup cuttings. But the adoption, and even

more extended use, of these forms of ornamental, and possibly

religious, symbols passed down in all likelihood (with their

sepulchral practices and with other pieces of art and super-
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stition) to the inhabitants of the bronze age, with its era of

cremation and urn-bnrial, and thence on to later times ; and

perhaps they can be still traced in the spiral, circular, and con-

centric figurings upon our ancient Celtic bronze weapons and

ornaments, on their stone balls and hatchets, on ancient bone

implements and combs ; and even possibly among some of the

symbols of the so-called ' Sculptured Stones of Scotland.'

"

About the spirals or volutes. Sir James refers to the fact

that the Polynesians adorn their faces with similar curves.

Exquisite patterns of triple spirals appear on the Shandwick

(Easter Eoss) and other sculptured stones ; and it may be

said that the volute reached its highest development in the

ornamentation of the capitals of columns in the Ionic and

Corinthian orders of architecture.

The horse-shoe or arch design or symbol seems to have

been a favourite. Sir James calls attention to some sets of

incomplete concentric circles which are joined at the ends in

such a way as to produce a pattern of this shape : it appears,

with embellishments, on some of the "sculptured stones," as

at Strathpeffer and Grantown, with which compare the sample

from a Brittany tumulus ; and we find it in the form of some

of the inner enclosures of megalithic circles, as inside Stone-

henge in the south, and at Muir of Ord and elsewhere in the

north.

On the cover of a kist-vaen found at Coilsfield, Ayrshire,

besides the ordinary set of concentric rings, there are serpen-

tine lines, volutes, and other curves. These and similar

examples may be looked on as the primitive attempts which

gradually, though slowly, developed into the fine vermiculated

patterns in relief with which the Barochan Cross in Eenfrew-

shire (to give one example which I have seen) is ornamented,

and the beautiful serpentine and interlaced work on the latest

productions.

One more comparison I shall institute. As far as I am
aware, there are no examples of cup or ring cuttings in this

district, but extensive groups of burial cairns are common (I

counted 200 cairns along one hill-side), and one of these

groups possesses some curious features, which seem worthy of

notice in connection with our present subject. On a hill-side

about two miles south-east of Tomatin, and just above the new
VOL. VI. K
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railway, scores of cairns are scattered over an area of about a

quarter of a mile square. In several cases two cairns, about

20 yards apart, are connected by a row or line of stones, 2 or

3 feet wide ; and in at least one instance three cairns, nearly

in a line, are joined in the same manner, and therefore re-

semble cups joined by ducts or grooves. Similar lines of

various lengths and unconnected with cairns lie up and down
and along the slope. Then there are several incomplete rings,

each about 12 yards in diameter and 2 or 3 yards broad, the

opening being towards the south-east. One ring is of about

equal breadth throughout ; another has three or four cairns in

its circumference ; while a third, extending only to about two-

thirds of a circle, has a prominent cairn at each end, and

reminds us strongly of the incomplete concentric ring with a

cwp at each end, noticed by Dr Joass, and referred to before.

In fact, the whole of these remarkable features, if drawn in

simple outline, would readily be taken for an assemblage of

cups, rings, ducts, and lines, and one cannot help thinking

that the same fundamental ideas were at work in the minds

of the people who raised these cairns over their dead as in

those of the sculptors who carved cups and rings on so

many of the stones connected with the places of sepulture of

the,ir departed friends.

These observations are offered, for what they are worth,

on a most mysterious subject,—a subject " storm-charged with

many unsettled questions." It appears to me, however, that

no one theory, nor two either, will satisfactorily explain the

meaning or meanings of these archaic markings ; but it seems

certain that the ideas which gave them birth are closely con-

nected with the purposes of the structures wherein they are

so often met with.

[The above paper was illustrated by numerous diagrams

and sketches.]
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Yll.—NATURE NOTES.

By The PRESIDENT.

{Read March ^4, 1909.)

The main object of a Society like ours is to interest people

generally in the study of Natural History in all its branches.

This is, of course, almost all that can be accomplished at our

evening meetings. But our field excursions, where a taste for

work and study out-of-doors is encouraged, are intended to

rouse curiosity and to satisfy it by the results of personal

observation. The original intention of this Society was to

make the outdoor excursions lessons of inquiry, for the method

of learning by inquiry is much superior to a system of lectur-

ing. The whole of our out-of-door education is intended to

make us think clearly and draw accurate conclusions from the

facts that we observe. The work done at our field excursions

may not be great and there may be little system in it, but a

taste for work and study out-of-doors is very often the result.

However little inclined to nature study, every field-excursionist

is certain to derive some benefit and satisfaction from these

excursions, where there are often many curious things observed,

which the best naturalist is sometimes at a loss to explain or

describe. But under a good leader every excursion can be

made a source of instruction and interest to all. By directing

attention to some of the characteristics of natural objects, he

may arouse a desire in some to know more of Natural History,

and to become himself an expert in nature's ways. By this

means an interest in nature studies is developed and spread.

A real knowledge of nature can only be had by direct observ-

ation, and her store of things for study is within reach of

every one's observation and understanding. It is said that

a thing seen and described is always an original contribution

to thought. It is not a variety of opportunities, but only the

faculty of seeing, which is required to make a good observer.

Few men had more opportunities of observation than Euskin,

and yet, prefatory to a charming study of moss, he admitted

that although he was fifty years old he did not know what a

moss was.
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One gets a more thorough lesson in physical geography and

geology by studying a sand-heap or clay-bank after rain, or

the work done by a stream or burn, than by reading many
text-books. Text-books should be used chiefly to broaden

the knowledge gained through observation. The material

for the naturalist to work with is at his door, and " he is

a thoroughly good naturalist," says Charles Kingsley, " who
knows his own parish thoroughly." Minerals, rocks, plants^

and animals are the necessary materials for field lessons, and

the method of study may be expressed in three words

—

Observation, Comparison, and Inference. By examining and

studying a plant, how it grows, how it gets its nourishment,

and then observing its relation to the life about it and to the

world around, is to acquire knowledge at first-hand. The

naming of the parts of a flower and the defining of botanical

terms too often passes for botany, but if one is to get any real

knowledge of the subject he must go out into the fields.

Observation must be aided by experiment and inference.

How many have walked through a wood and noticed the

common birch -tree covered with what has the appearance

of birds' nests, which increase in size until the branches

become weighed down with these tufts, or " witches' brooms
"

as they are commonly called. But how few can tell you

what they are or how they have arisen. The tree is attacked

by a fungus, which so interferes with the flow of the sap that

a host of small interlacing shoots resembling birds' nests

is the result. Leaves alone are a source of endless inquiries.

How many have observed the various movements of leaves,

and noticed the fall of the leaf in autumn, without caring

to find out for themselves anything about leaf -motion, or

what it is that causes a leaf to fall in the autumn. Questions-

like these may make the inquirer desirous of knowing some-

thing about the function of leaves and the diseases of our

timber- trees. A very prevalent feeling is that the study of

practical Natural History is difficult, but there is a sort of

freemasonry among field naturalists, and experts are always

ready to help in removing difficulties and explaining the

puzzles of nature. By coming thus in contact with experts,

one gains a practical knowledge which is of more use to him
than any amount of book-reading or of work on his own
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initiative. Darwin was in his early years a nature student

of the school of Gilbert White, and at the University he

came under the influence of eminent field naturalists. Even

when making his observations on island life, which afterwards

led him to take up the question of species transformation, he

was essentially a field naturalist ; and Mendel was a member
of a Natural History Society at Brunn w^hile he was making

his experiments on peas. Love of field work adds to one's

enjoyment of country life, and it affords, moreover, a pleasure

which never palls. The brief contemplation of a specimen

revives the recollection of many a pleasant excursion. In

the rich flora of the Lothians many a glorious day-long

ramble can still be had, and opportunities of making ac-

quaintance with the habitats of many rare plants. Our

excursions are made constantly during the summer, and

many places in the immediate neighbourhood still provide

good hunting-ground for specimens, which are usually ex-

amined and determined as far as possible on the spot. Sir

H. Howorth impresses on all the necessity of trying to make
Natural History a study of living matter rather than dead

things, and draws attention to the famous professor of botany

at Strasburg to whom a lady took a leaf and wanted to know
the plant to which it belonged. " Madam," said he, " it is

quite impossible for me to tell you; but if you will put

this leaf between two pieces of brown paper, and sit upon

it for a fortnight and then bring it to me, I shall be able

to tell you then exactly the plant to which it belongs."

Learning the names of plants is but the beginning of the

study of botany. It is like learning the names of people

before we become really acquainted with them. After we
have learned to tell plants apart and to call them by name,

we have presented for study such problems as the laws

governing their distribution, the relation between the flora

of different countries, and the relation of variety to species,

which introduces the subject of Darwinism. The study of

botany also includes the fossil plants, and, by enabling

us to trace the vegetable kingdom from its first appear-

ance on the earth through all the varying conditions of

the geologic ages, opens these great scientific questions as

to the birth and infancy of the world,— what it is now,
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and what it will become in its old age. These researches

afford not only the amplest mental training but abundant

occupation for the longest life. Botany is not merely one

of the ornamental branches of knowledge,—it is a highly

intellectual study. It is of practical utility also, and an

essential preparation for several important pursuits, such as

the physician, druggist, horticulturist, and forester, who all

more or less require to have a practical knowledge of plants.

If this is not acquired in early life, the opportunity scarcely

ever afterwards presents itself. Gladstone, whose general

knowledge was vast, said that he had little or no know-

ledge of ]N"atural History, but had sense enough to lament

it, and to urge the pursuit upon others, especially the young.

Any branch of l^atural History ought to be ranked as a

useful and important, if not an indispensable, part of a

well-rounded education. It is a splendid mental discipline.

The study of it develops the powers of careful minute observ-

ation and comparison. This method of study may be learned

through any branch of Natural History, but botany presents

the advantage that it can be pursued with less inconvenience

and less expense than any other. The mental training which

it affords is very thorough. The details of plant-structure

are infinite, and essential peculiarities are often so hidden

as to be recognised only by the most minute investigation.

This involves the use of the microscope, which every educated

person ought to understand, since it reveals to the eye a

newly discovered and wonderful world. After the training

of the powers of perception and comparison comes the process

of generalisation, whereby the laws of vegetable life are deter-

mined from the study of plant forms and modes of growth.

Thus is acquired the habit of inductive reasoning, or the sup-

porting of every general proposition upon a solid foundation

of positive indisputable fact. Field naturalists should have

little to do with technicalities as to structure or with the

histology and physiology of organisms. A return should

rather be made to the methods of Gilbert White, so much
neglected nowadays by the professional biologist that the

amateurs, as represented by field naturalists, have lost touch

with the professional. Every one should take the trouble

to become acquainted with the inconspicuous but always
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interesting blossoms of our common trees. In May a great

number of different trees produce their flowers or catkins,

and one must be ready to study them before they fall to

the ground or are blown away by the wind. Among trees

the hanging sprays of the larch are conspicuous with their

yellow stamen-bearing flowers, the pollen from which, falling

upon the delicate crimson blossoms in the same spray, will

enable them to become the cones of next autumn. There

is a certain resemblance among catkins, but one may always

recognise poplars by their drooping catkins, whilst willow

flowers are always borne upright upon their stems. A
dandelion gathered in March makes a fine nature -study

lesson. The life-history of the plant, its place of growth, the

functions of the stem and the leaf, one should try to explain,

and the minute structure of these should be investigated

with the help of a hand-lens and a sharp knife.

Although entomology is said to be a hobby of schoolboys

and old men, yet observations of caterpillars are most in-

structive, and along with them other larval forms may be

usefully compared. The setting, preparing, and rearing of

butterflies is interesting in every age. The study, too, of

the solitary bees is enticing as well as instructive. They

live in all sorts of places. The mason bee lives in the

hollow of a bramble stem ; the upholsterer bee gets its name
from the habit of lining its nest with rose-leaves ; and the

drapery bee {Megachile 'pa^paveris) makes its own curtains. It

skilfully cuts out the petals of the poppy before the flowers

are blown ; then, after folding and fitting them for its pur-

pose, it overhangs the walls of its cells with this gorgeous

tapestry, in which, when complete, it deposits its honey.

Some of these solitary bees are smaller than honey - flies,

and others are as large as humble-bees. Some are jet black,

and others yellow and brown. They abound in great variety

through the spring and summer months, and their remarkably

interesting habits should lead many people to inquire about

them. Any one anxious to collect them may find them in

flowers, turf, gravel-walks, old walls, and hedge-banks. They
are easily caught, and can be kept under glass till one finds

out all one wishes to know about them.

But what better nature-study is there than a burn ? Its
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winding nooks, shaded with alder, hawthorn, and willow, alter-

nating with clear and open reaches as straight as can be,

appeal to every lover of nature. Animals, birds, insects, and

fishes are its own natural children. A steady watch kept

though a long summer day at one end of a reach, especially

if the water lies along the side of a grass-field skirted by a

wood, will explain much to any one who has the instinct and

patience to observe. The observer must be up before the

dawn Oi day till noon, or from midday to midnight, for

several days, till the signs and sounds of the living lan-

guage of nature have become familiar to him. The only

implements needed are a field-glass and note-book, and he

should remember to note down at once every fact observed.

A person who is watching living nature cannot get on with-

out a field-glass, and loses much when he attempts it. If he

goes too near, he disturbs the harmony of the animal and bird

life which he is seeking to understand. When the place of

observation has been carefully chosen behind a screen of

chervil, cow -parsnip, or willow-herb, that grow so rankly

among the grass on the banks, a fine field for inquiry is

opened out before the eager eyes of the naturalist, as he

gazes through his glass up the burn. In the near fore-

ground the yellow iris is past the flower, and some of its

seeds are well advanced. It stands high above the bur-reed

sedge and floating club-rush in the water, all of which come

into view at a single glance ; while close to the bank, on the

wet mud, the water-figwort is just opening its peculiar flowers.

Looking up the burn where a bend shows a length of its

course, one can watch the water-voles. If one observes them

carefully, it will be seen how varied their diet is. Although

they usually live on green food or grain, an eel or a small

flounder does not come amiss to them. Their favourite food

is the cow-parsnip and the pithy stems of the giant rush. A
heron may also chance to be seen at the edge of the burn,

where, if undisturbed, he will sit for hours with his shoulders

high up, the neck bent backwards, and the head sunk on the

chest, ever ready for one of those lightning thrusts with his

long beak which neither fish nor fry can escape if they are

once well within reach. Besides the vole and heron, one will be

sure to see more than one kind of water-wagtail, and perhaps
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a kingfisher,
—

" the sea-blue bird of March," as Tennyson calls

it,—sitting on its bare perch of willow, or darting off and

hovering like a hawk over its prey in mid-stream. All may
come into view in turn, and may be watched in every action,

as they carry on their domestic economy. A burn is a fine

study, but it takes a long time to know it well, with its

flowers and fishes, its birds and beasts, not to speak of its

minute inhabitants of bank and water.

The study of E"atural History is a source of pleasure, and

whatever may be one's station or pursuit in life, it is a great

thing to have an intellectual hobby, which will afford an agree-

able occupation in leisure hours. It can be studied out of

doors from early spring till autumn, and in winter there is

plenty to be done in the analysis and determination of speci-

mens. The naturalist lives in the fresh air, and when he

leaves his business behind, and seeks amid the solitudes of

nature to penetrate her mysteries, he feels the quickening of

a higher life. The fact that he walks with a purpose gives

a zest to his rambles. He reaps much enjoyment, and gains

more substantial benefit than those who devote the same time

to sport.

[Numerous lantern -slides were shown to illustrate this

paper.]

Mr W. C. Crawford, F.E.S.E., at this meeting read his

" Eeport as Delegate to the British Association at Leicester."

Ylll.—BIRD-LIFE IN EARLY SCOTTISH
LITERATURE.

By the Rev. D. W. WILSON, M.A.

{Read April 38, 1909.)

This is an interesting subject, with more of purpose and of

knowledge in it than one might imagine. Our starting-point

is with the old Church literature, before the Eeformation had



142 Bird-Life in Early Scottish Literature. [Sess.

shaken Scotland and brought the monastic system to an end.

Suppose we choose as the source of our information the

records of the Abbey of Coupar-Angus, in the county of

Perth. These records furnish us with a wonderful amount

of instruction as to the game which graced the Abbey table

and tickled the palate of the monks. They had quite a

number of employees, whose service consisted in catering

to their wants,—millers who ground their wheat and barley

and oats, bakers who baked their bread, "browsters" who
brewed their ale, and cellarers who collected and dealt out

their stores. But the most interesting figure, from our

point of view, was the fowler or cuningar.

Plantations of broom were formed for a double purpose,

—

to supply the Abbey fires with fuel and the rabbit-warrens

with cover. These warrens were under the care of the

cuningar, who preserved them for the use of the monastery.

But the monks loved good eating, and were not averse to

variety; and so the cuningar was instructed to hunt afield,

that wild game might be brought to the Abbey table. A
lease from the rental-book here provides the needful inform-

ation. In 1541 a certain John Soutar and his spouse,

Isabel Pilmour, obtain a nineteen years' tack of the half

of the Abbey mill and lands at Mylnehorn. They are to

pay as rent " 3 punds of gude and usual money at Whit-

sunday and Mertymes, 18 capons of poultry, and ilk tway

yeris ane fed boar gude and sufficient upon 3 monthis

warnin." In addition, the said John Soutar is "to hunt

and use the craft of fowlarie at all times at his power, and

what fowls happens to be slain by him or be anie utheris at

be his pairtis man with they sail present the same to our

said place, to the cellarer or stewarit for the time, upon the

prices efter following, that is to say,—Ilk wild guiss^ tway

shillings. Ilk cran^ and swan five shillings, Pluffar,^ dot-role,*

quhape,^ reid schank,^ schot-quhaip,'' and tele ^ and duik ^ and

all uther sic smale fowlis, ilk piece, 4 pennies. Petrik,-^^ ilk

piece 8 pennies."

This is an interesting list, well deserving of some consider-

1 Goose. 2 Crane. ^ piover (golden). ^ Dotterel. ^ Curlew.

« Redshank. ^ Lapwing. « Teal. ^ Duck.
^° Partridge, each one 8 pennies.
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ation. We have no difficulty as to the goose, the swan, the

dotterel, the duck, and the redshank. The duck is evidently

the mallard, for the teal, another member of the family, is

specifically mentioned. The petrik is that toothsome bird,

the partridge. The old name of the Abbey lists still lingers

amongst the peasantry of Perthshire. The quhape is Scottish

for curlew, but what is the schot-quhaip ? Schot is old Scottish

for something projected, and in the whirling flight of the

lapwing we have the figure personified. The term is an

apt description of the flight of the bird. And the plover

is the golden plover, which still may be seen and heard

beside the Tay, and which must have haunted the broad

marshes of old Scotland in far greater numbers. The crane

presents the chief difficulty. No more does it visit our

shores, save as a rare and occasional visitor. It has there-

fore been taken for granted that the crane of the old records

is really a well-known bird, the heron. I rather think, how-

ever, that is not the correct view. A little later on we hope

to present you with two lists which upsets that theory, and

vindicates the ornithological accuracy of the monks. So much
for John Soutar's lease.

In 1550 a Henry Brown gets a tack of lands in West-

borne for five years. He is to use the office of fowler craft,

and the prices paid for his captures are again given. The

price, for some reason or other, has risen. Ilk wild guiss

is now worth 3 shillings ;
^ ilk cran 5 shillings and 8

pennies. Only one other bird is mentioned in the old

records. It, however, has an interest of its own, showing

us that the rook plague even then was not unknown. In

1541 a David Hewison gets charge of the Abbey garden.

He pays a rent, and besides is to provide for the refectory

—

kale and herbs, parsley, beetroot, lettuce, and onions. And
he is moreover strictly enjoined, " He sail nocht let ane craw

big within the said boundis efter his power."

Amongst the early poems of Scottish literature we get lists

of a widely different character. We again come across cata-

logues of birds suited for the table, but these are now the

exception and not the rule. Birds of song are the poet's

delight. His interest in nature is not a gastronomical in-

^ Of course the shillings are shillings Scots.
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terest. Eather he thinks of what she affords that is inspiring,

enthralling, and delightful. The poet is a nature lover. Nature

is the mistress of his affections, and it is his joy to scan her

features, to listen to her tones, and to describe her charms.

In the early poetry of Scotland, therefore, as a rule, we have

lists, not of game-fowls, but of song-birds. We have indeed a

list of game-birds in a poem once well known in our country,

especially in the Border counties and in the Lothians. It is a

curious poem, wherein the tale is told of how a Border yeoman

entertains a king, a bishop, and a belted earl. The entertain-

ment is excellent :

—

" By then came in red wine and all,

The boris head ^ into the hall,

Then shield with sauces seer, 2

Capons, both baked and roste,^

AYood cockes, venison, without baste,

And dish meate dight full deare,'*

Swannes they had piping hot.

Coneys,^ curleys,^ well I wot,

The crane, the hearne in ffere,

Pigeons, partridge, with spicerye,

Elkes, ffloures with ffroterye,

John bade them make good cheere."

Here we have seven game-birds mentioned : the woodcock,

the swan, the curlew, the crane, the heron, the pigeon, and the

partridge. Comparing this list with that of the fowler of

the Scottish Abbey, we have three new birds,—the woodcock,

the pigeon, and the heron. The mention of the heron as dis-

tinct from the crane deserves special notice. Crane has been

too readily supposed to be another name for heron. Appar-

ently that should not be taken for granted. Here we have the

two expressly referred to as distinct birds. The probabilities

are that the crane did at one time visit this country, and that

in considerable numbers. We have to remember that the

conditions were then different. Agriculture was not a science.

It was in a very rude condition. Drainage, except in a few

instances, and then only by way of open drains, was entirely

unknown. There were large tracts of land, now fertile fields,

^ The boar's head. 2 Several. ^ Roasted.

^ Dish meat dressed up full preciously. ^ Rabbits. ^ Curlews.
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then great morasses. The country also was thinly populated,

and the conditions being different, bird -life might also be

different. This and other lists seem to me conclusive on

the subject,—that there was a time when the crane was a

regular visitor to our shores, and was captured and prized a&

a table bird.

In the old poem, " Welcum to May," we have some delight-

ful references to song-birds :

—

" Awak' out of your sluggairdy,

To heir ^ the birdis melody,

Quhais suggarit-nottis loud and cleir ^

Is now ane paradice ^ to heir.

The new-cled purpor hevin espy,*

Behold the lark now in the sky.

With busy wyng sche clymes on hicht ^

For girt joy of the dayis light." ^

Here we are in a different atmosphere—not now that of the

gourmand, but of the poet. We have the lark again mentioned

in Dunbar's brilliant and beautiful poem, " The Thrissill and

the Eois." ^ It is an epithalamium written in honour of the

marriage of Margaret Tudor to James IV. of Scotland. Amidst
many beautiful verses there are two which meet our purpose^

The English Eose is receiving her crown, and as she takes it

into her fair hands the birds burst out into a psean of saluta-

tion and of praise. The verses are full of fancy, with richness

of expression and resonance of melody :

—

" Thaire all the birdis sing with voice on hicht,

Quhois mirthful! soun wes mervellous to heir
;

The mavyis sang : Haill Eois most riche and richt,

That dois upflureiss ^ undir Phebus speir
;

Haill plant of youth, haill Princes dochter deir
;

Haill blosom.e breking out of the bluid royale,

Quhois pretius vertew is imperiall.

The merle scho ^ sang, Haill Eois of most delyt,

Haill of all flouris quene and soverane
;

^ Hear. '-^ Whose sugared-notes loud and clear,

^ Paradise. * The new-clad purple heaven espy,

^ With busy wing she climbs on high. ^ For great joy of the day's light.

7 " The Thistle and the Rose.

"

^ XJpflower. ^ She.
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The lark scho sang, Haill Eois both reid and quhyte,

Most pleasand flour, of michty collouris twane
;

The nychtingail sang, Haill Nature's suffragane,

In bewty, nurtour, and every nobilness,

In rich array, renown, and gentilness.

The common voice upraise of birdis small,

Upon this wyis, O blessit be the hour

That thou wes chosin to be our principall."

This is of course artificial in character. In the " Golden

Targe," however, another of Dunbar's poems, we have a beauti-

ful pen-picture of the lark in her native element

—

"The morn is breaking, and
Upraise the lark, the hevyn's menstrale fyne."

The list has for us another interest. Two well-known song-

birds are added to our list,—the mavis with his polyglot

song, and the merle with his flute-like notes. I must say I

greatly prefer the old Scottish name for the latter bird to the

one now in use. The term blackbird has nothing very dis-

tinctive about it. It is not a bit poetical, and might very

well be applied to other birds who share with it a dusky

plumage. But merle is beautiful, and it exactly describes the

bird's rich song as heard in May or June. It is indeed a

" merling " through the woods, a succession of musical sounds

of candied sweetness. " To merl " is an old Galloway word

meaning to candy honey.

A nightingale is referred to here as welcoming the English

Queen to Scotland. I have come across a number of refer-

ences to the nightingale in early Scottish poetry. Did the

bird travel farther north in these old days ? or did poets,

listening to the notes of some rare singer, and knowing not

what name to give it, simply call it the nightingale ? Most

probably the latter view is the true explanation. Perhaps

it was the pearly music of the blackcap which suggested

memories of the nightingale's song. The blackcap is a very

shy bird, that is rarely seen and not so often heard. When
you do hear it, it sings to you out of thick cover, and to be

charmed by its rapturous song you have to stand still and

keep perfectly quiet. The slightest movement and it has

dropped down into thicker cover and stilled its voice, that its
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whereabouts may not be detected. So this shy and rare

songster was most likely the blackcap or Scottish nightingale.

It is curious the persistency with which it is mentioned.

There is a beautiful little poem called " Tayis Bank," believed

to have been composed by James IV. when wooing Margaret

Drummond. One of the verses runs as follows :

—

" Eaising the birdis fra thair nest

The reid sone raiss with rawis,

The lark sang loud, quhill lycht mycht lest

A lay of liivis lawis.

The nychtingall walk of hir nest

Singing the day updawis,

The mirthful maveiss merriest

Schill schowttit throw the schawis." ^

This representation of the song-bird as greeting the dawn

is more truly descriptive of the blackcap than of the English

songster of the night.

In a strange old poem, whose title is " The Promise to King

James the Sext," we obtain an addition to our bird list. The

poem is full of beautiful pictures from nature and of allusions

interesting to a naturalist. It refers to our old friends the

merle and the mavis, and then speaks of the "gladsome gold

spinkis." This is the old Scottish name for that bird of lovely

plumage and sweet voice, the goldfinch. The allusion is of

such a character as to indicate that this fine songster was

once abundant in our land. This we can very well believe.

Bird-lime and the hooligan then were not, and everywhere

there were large tracts of uncultivated land where thistles

were rampant, and the natural food of the goldfinch thereby

plenteous.

But the largest, the most interesting, and the most com-

plete list of bird-life we know of in early Scottish literature

has yet to be noted and described. It is to be found in a

^ " Rousing the birdies frae their nest

The red sun rose wi' rays,

The lark sang loud, while daylight was

A lay of love's laws.

The nightingale woke off her nest

Singing the day updaws.

The mirthful mavis merriest

Shrill shoutit through the shaws.

"
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powerfully written poem, believed to have been written during

the regency of Mary of Guise. It is entitled " The Com-
playnt of Scotland." In the sixth chapter of " The Com-
playnt " we get what we are after. This is " Ane Monologue

of the Actor." Weary of his literary labours, the author tells

how he lays his pen aside and betakes him to the " green

halesome fields." Amidst the fragrant perfume of tender

grasses and " odoreferant " flowers, and beneath the shade of

" rammel " ^ trees, he lingers all day. The shades of evening

fall, but he cannot tear himself away from the ravishing scene.

And so night passes, and it is his description of the voices of

the dawn which furnishes his wonderful bird list.

" The cheykins 2 began to peu ^ when the gled quhissilt." *

Gled is the old Scottish name for the kite. But the various

references seem to me to indicate that the term was used in a

generic rather than a specific sense,—in fact, included the

sparrow-hawk as well as the kite.

" The fox followit the fed geese and gart ^ them cry claik,

The gaysling ^ cryit quhilk, quhilk, ande the duiks cryit quaik.

The ropeen ^ of rauynis ^ gart the crans ^ crope.

The huddit crawls cryit varrok, varrok, quhen the swannis mumit,
Because the gray goul mau pronosticat ane storme.io

The turtil 11 began to greit quhen the cuschat zoulit,

The titlene ^^ followit the goilk ^^ and gart hyr sing guk, guk.

The dou croutit hyr sad sang that soundit hke sorrow,1*

Kobeen ^^ ande the litil vran ^^ var hamely in vyntir,!'^

The jargolne ^^ of the swallou ^^ gart the jay i-angil,20

Than the maueis maid myrth for to mok the merle,

The lauerok maid melody up hie in the skyis,

The nychtingal all the nycht sang sueit notis.

1 Branchy. ^ Chickens. ^ Peu, utter a plaintive cry^

4 Whistled. ^ Compelled. ^ Goslings.

^ Ropeen = the hoarse cries. ^ Ravens. " Cranes,

1" The hooded crows cried varrok, varrok, when the swans mourned, because

the herring-gulls' mew predicted a storm.

^1 Turtle-dove. ^^ Hedge-accentor. ^^ Cuckoo.
^* The stock-dove crooned her sad song that sounded like sorrow.

^^ Robin Redbreast. ^^ Wren. ^"^ Winter.
18 Twittering. i^ Swallow.
^^ I-angil—from a French word, to prattle.
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The tuechitis ^ cryit theuis nek quhen the piettis ^ clattrit.

The garruliiig of the stirlene ^ gart the sparrow cheip,

The lynt-quhit * sang counterpoint when the ouzil zelpit,^

The grene serene ^ sang sueit quhen the gold spynk ^ chantit,

The rede schank ^ cried my fut, my fut, and the oxee ^ cryit tueit,

The herons gaif ane vyld skrech as the kyil had bene in fyir,

Quhilk gart the quhapis for fleyitness flee far fra hame." ^^

" To fire the kiln " was an old Scottish phrase to set the

hill on fire, as denoting any great tumult or commotion. To

set the heather on fire is a somewhat modern form of the

ancient phrase.

This last list seems to me to conclusively settle the ques-

tion as to whether or not the cranes once visited Scotland.

When the ravens " roupit " the cranes " croped," and now
when the herons " skraighed " the curlews take a distant flight.

The alarm calls of the two birds are different, and therefore

it is clear the crane is not to be identified with the heron.

Long ago it is well known that they visited the north of

England. Evidently they had crossed the border, and been

fairly abundant in Scotland also.

IX.—MICROFUNGI OBSERVED AT TRAQUAIR
AND ROSLIN

By Mr D. A. BOYD, Corresponding Member.

(Read April 28, 1909.)

At the Society's excursions to Traquair on October 3 and Eoslin

on October 10, 1908, some attention was devoted to the

mycology of these districts. Numerous specimens of Micro-

fungi were collected, and a record kept of all the species

^ Lapwings. 2 Magpies. ^ Starling. ^ Linnet.
^ The grouping of the linnets with the ouzel points to the ring-ouzel rather

than the water-ouzel. Both are birds of the moors and the mountains.
^ Greenfinch. ^ Goldfinch. ^ Redshank. " Parus major, or large tit.

^° The herons gave one wild screech, as the kiln had been on fire, which made
the curlews from fright flee far from their haunts.

VOL. VL L
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which could be satisfactorily determined. The information

thus obtained is embodied in the following list of 70 species.

Owing to the minute size and inconspicuous appearance of

many of these plants, they can only be discovered after a

careful search, which involves much more time than is usually

available at such excursions. It will be observed from the

list, however, that several interesting species were noticed on

both occasions ; and this may be regarded as some indication

of the richness of the localities visited, where the prevailing

conditions appeared very favourable to the development of the

lower forms of plant life. Much greater success might there-

fore be expected from a careful search made under more

satisfactory circumstances. The most notable species obtained

was Marssonia daphnes Sacc, found in the garden at Traquair

House, and not previously recorded for Britain. For its

identification I am indebted to Miss A. Lorrain Smith, F.L.S.,

South Kensington, who has already referred to the discovery

and published a description of the species.'^

For convenience in printing, the species found at Traquair

are denoted by the figure " 1," and those at Eoslin by the

figure " 2," appended to description of habitat.

Uromyces alchemillge (Pers.) Wint.—On Lady's Mantle, 1.

Puccinia hieracii (Schum.) Wint.—On Hawkweed, &c., 2.

P. centaureae Mart.—On Black Knapweed, 2.

P. oblongata (Link) Wint.—As Uredo, on Great Woodrush, 2.

P. Baryi (B. & Br.) Wint.—As Uredo, on Slender False-Brome Grass, 2.

P. lychnidearum Link.—On Red Campion, 2.

P. arenarise (Schum.) Wint.—On Three-nerved Sandwort, 2.

P. chrysosplenii Grev.—On Opposite-leaved Golden-Saxifrage, 2.

P. veronicse (Schum.) Wint.—On Mountain Speedwell, 2.

Melampsora farinosa (Pers.) Wint.—On Sallow, 1.

M. popuHna (Jacq.) L^v.—As Uredo, on Poplar, 2.

M. circoese (Schum.) Wint.—As Uredo, on Enchanter's Nightshade, 2.

M. vacciniorum (Link) Wint.—As Uredo, on Blaeberry, 2.

Coleosporium tussilaginis (Pers) Lev.—On Coltsfoot, 2.

Bremia lactucse Kegel.—On Groundsel, 2.

Protomyces macrosporus Unger.—On Goutweed, 1.

P. pachydermus Thiim.—On Dandelion, 1.

Urocystis anemones (Pers.) Wint.—On Creeping Buttercup, 2.

^ Transactions of the British Mycological Society, vol. iii., pt. 2,. p. 119.
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Podosphaera oxyacanthse (D. C.) De Bary.—Mycelium on leaves of Haw-
thorn, 1.

Microsphsera grossularise (Wallr.) Ldv.—On leaves of Gooseberry, 1.

Erysiphe umbelliferarum De Bary.— On Cow-Parsnip, 2.

Uncinula aceris (D. C.) Sacc.—On leaves of Great Maple {Acer Pseudo-

platanus), 1, 2.

Phyllachora podagrariae (Koth.) Karst.—On Goutweed, 1.

Cucurbitaria berberidis (Pers.) Gray.—On dead branches oiMahonia aqui-

folia^ 1.

Massarina eburnea (Tul.) Sacc.—On dead bark of Beech, 1.

Massaria inquinans (Tode) Fr.—On dead bark of Great Maple, 1.

Venturia alchemillse (Grev.) B. and Br.—On Lady's Mantle, 1.

Stigmatea Robertiani Fr.—On Herb-Robert, 1.

Hypoxylon fuscum (Pers.) Fr.—On dead bark of Hazel, 2.

Xylaria Hypoxylon (Linn.) Grev.—On dead stumps, &c., 2.

Trochila craterium Fr.—On dead leaves of Ivy, 1, 2.

Stegia ilicis Fr.—On dead leaves of Holly, 1, 2.

Pseudopeziza trifolii (Bern.) Fckl.—On living leaves of White Dutch

Clover, 1.

Bulgaria polymorpha (CEder) Wettstein.—On a fallen trunk, 2.

MoUisia cinerea (Batsch) Karst.—On decaying wood, 2.

Helotium pruinosum Jerd.—On dead Pyrenomycetes, 2.

Chlorosplenium a^ruginosum ((Ed.) De Not.—On fallen branches, 2.

Lophodermium pinastri (Schrad.) Chev.—On dead Pine leaves, 2.

Dichaena quercina (Pers.) Fr.—On living bark of Oak, 2.

Phyllosticta lonicerae "West.—On Honeysuckle, 2.

Ph. sambuci Desm.—On Elder, 2.

Ph. glechomatis Sacc.—On Ground-Ivy, 2.

Ph. mercurialis Desm.—On Dog's Mercury, 2.

Actinonema rosse (Lib.) Fr.—On living leaves of Rose, 1.

Darluca filum (Biv.) Cast.—On Uredo oblongata, 2.

Septoria stellariae Rob. & Desm.—On Chickweed, 2.

S. podagrariae Lasch.—On Goutweed, 1.

S. stachydis Rob. & Desm.—On Hedge Woundwort, 2.

Leptothyrium periclymeni (Desm.) Sacc.—On leaves of Honeysuckle, 1.

Melasmia acerina Lev.—On leaves of Great Maple, I, 2.

M. punctata Sacc. & Roum.—On leaves of Great Maple, 1.

Gloeosporium ribis Lib.—On living leaves of Currant, 1.

G. paradoxum De Not.—On dead leaves of Ivy, 1.

G. fagi Desm. & Rob.—On dead leaves of Beech, 1.

Marssonia daphnes Sacc.—On fading leaves of Mezereon, 1 ; new to

Britain.

Steganosporium piriforme Hoffin.—On dead bark of Great Maple, 1.

Oidium erysiphoides Fr.—On various plants, 1.

O. monilioides Link.—On living grass leaves, 1.

Botryosporium diffusum (Grev.) Corda.—On dead branches, 2.
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Trichoderma lignorum (Tode) Harz.—On dead wood, 2.

Ovularia veronicae (Fckl.) Sacc.—On Germander Speedwell, 2.

0. obliqua (Cke.) Oud.—On Broad-leaved Dock, 1, 2.

Sepedonium chrysospermum (Bull.) Fr.—In decaying Boleti, 2.

Didymaria Ungeri Corda.—On living leaves of Creeping Buttercup, 1, 2.

Kamularia variabilis Fckl.—On Foxglove, 1.

R. Valerianae (Speg.) Sacc.—On Common Valerian, 1.

R. urticse Ces.—On Great Nettle, 2.

Bispora monilioides Corda.—On sawn surface of a Beech-stump, 2.

Cercospora mercurialis Fckl.—On living leaves of Dog's Mercury, 2.

Tubercularia vulgaris Tode.—On dead branches, 2.

X,—'' TEE RAVEN WYS."

By Mr J. C. ADAM.

{Communicated, Feb. 21^, 1909.)

Your bird-photographer, like other cranks, has his ambitions.

To the sane they may be paltry, even infantile ; to the crank

they are everything. My brother of that persuasion had his,

as his aider and abettor and lifelong confederate I had mine,

and for years in the very forefront of that noble company of

visions, destined most of them never to materialise, had been

the photography of young Eavens. Up to last spring, how-

ever, misfortune had dogged us, dogged us so relentlessly that

a man must needs be a crank to have let ambition survive.

Sometimes it had been weather, sometimes our own mis-

calculations, once a keeper's murderous gun, often the Eaven's

own particular cuteness, but thwarted, outwitted, discomfited

had been the invariable state of mind and body when we
turned our weary footsteps homeward.

Last year ambition was as strong within us as ever, and

one wild day in March, in the teeth of a south-westerly

blizzard, we located a nest which we thought would suit our

purpose. We gave it eight weeks to bring the youngsters to

the stage when the camera might be turned upon them with

reasonable profit. You who are aware how some of our



1908-1909.] '^ The Raven Wys." 153

smaller Passerine birds, like the Song Thrush, complete the

whole nesting business in less than a month, may be surprised

that we waited so long. You forget—or you do not know

—

you will find the information in none of the " bird-books "

—

that the Crows appear to differ remarkably from most other

Passerine birds which build open nests, in the comparative

time spent by the young in the nest. Fourteen days for

incubation and fourteen days for fledging are the approximate

periods of the Song Thrush ; this may be considered fairly

representative of the proportion which the first period bears

to the second, and indicates that they are almost equal

—

although remember that I am generalising from very meagre

data and can dogmatise with regard to only about a dozen

species all told. The Eook, on the other hand, after requiring

some seventeen days for incubation in the egg, spends no less

than twenty-seven to thirty days in the nest, making the

whole nesting period total out to something under seven

weeks, as those of you who have a hankering after first-hand

information can by repeated visits to a Eook's " windy cradle
"

discover for yourselves. The Carrion Crow, as the very

careful observations of my friend Mr S. E. Brock discovered

last year, takes fully a week more, and all our experience of

Eavens, intermittent and disjointed as our city residence had

compelled it to be, had taught us that the biggest and most

highly developed of all the Corvidae and, according to a high

authority, the most highly developed of the whole sub-

kingdom of the Carinatse, took not less, but probably a week
longer, than its smaller and commoner congener.

Eight weeks we were confident was well within the mark,

and when the time was ripe we put the prospects—young

Eavens, cliff difficulties, a glorious day on the hills— to

C, found him willing and eager, ready to forego a dozen

important engagements, and on 21st May hied north in a body

laden with apparatus and a hundred feet of rope to our base

of operations. It drizzled rain all evening, and perhaps we
ought to have been downcast. We went out on the moors and

discovered a Eedshank's and half-a-dozen Lapwings' nests, and

became living embodiments of optimism. Our optimism was

justified—the morning dawned gloriously. It was a morning,

in Henley's great phrase, to " lift the blood "—breezy, cloudy.



154 " ^J^he Raven Wys!' [Sess.

even overcast in the north-west, where a grt;at bank of

cumuli loomed a little threateningly behind the rugged hill-

crests, but bathed in a glowing sunshine and pregnant with

the promise of the perfect May day.

We trudged it merrily for four or five miles along a hill

road until the mouth of the Kaven glen lay plain ahead of

us. Then we diverged and made a bee-line, as straight as

natural obstacles and ornithological whims permitted, diagon-

ally across the hill-face towards the Eaven crag. When a

mile or less away from it a raven-looking bird, hanging over

the skyline of the hill we tramped, brought us to a stand-still.

There were other things—you will not forget that it was a

hill we tramped, that there was a hot sun, that we were not

lightly laden, that (more critical than any) we were transgress-

ing, as is our inveterate habit, all the canons of modern bird-

nesting, and going keeperless, permissionless—had the same

effect ; but they are not important—not at all events ornitho-

logically important. We lay a quarter of an hour—nothing

loath— and watched this bird, without remuneration. It

flapped upwards, downwards, circled, appeared at the distance

to hover, disappeared, reappeared, flapped and flapped again in

that aimless capricious fashion with which hill fowl are wont

to raise grey hairs on the heads of long-suffering bird men.

We were not distressed when it disappeared for a more

lengthy interval than previously and left us free to pursue

our way without the anxious thought that we had neglected a

chance of securing a valuable clue, and if disaster had over-

taken our objective nest we might stand in need of all the

clues we could muster in locating the alternative nesting site

of the same pair. We saw the same bird again once or twice,

but we lost sight of it as we neared the cliff, and when we
finally rested on the steep slope of the gorge of the burn and

faced the nesting crag which towered above the other side of

the gorge, there was no sign of a Eaven in all the air around.

We were a little displeased at this. We were in full view of

any bird perched on the whole range of rock, and according

to precedent a sepulchral voice ought to have been expressing

his sentiments overhead. Perhaps, came the cheerless sugges-

tion, the young were flown. It was possible, a review of all

our careful calculations and comparison with former observa-
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tions encouraged a hope that it could not be the case.

Perhaps, followed the more inspiriting reflection, the old birds

are away on the hunt. Possible also—the ornithologist is

wise if he leaves nothing out of account,—but past experi-

ence and present facts shattered the reflection almost before

it was aired. There was not a single item in our Eaven

experience to prove that both birds are ever so distantly

absent from the nest that they cannot be apprised of the

visits of human intruders, and on the present occasion there

was the additional argument that we had been travelling for

a couple of hours over a hillside directly commanded by the

nest and the air above it. Perhaps, and here was C. afire to

prove and uphold the Eaven's sagacity, perhaps the old birds

had cleared out of the neighbourhood of their nest for the

very purpose of misleading us, with the deliberate intention of

giving us no clue to the nest's position. Might not, C.'s

imagination was hot afoot now in vindication of his darling

birds, might not the bird—Eaven we had named him, after

all he might only have been a Hooded Crow—we had seen as

we moved along the hillside have been one of the pair on the

look-out, marking our progress and reporting it to his mate,

so that we might be baffled by their absence when we drew

near the ancestral seat. Again possible—the laconic response

from my brother revealed the state of his hopes. No one

was readier, nay, more eager to admit the resources of Eaven

cunning, no one readier to acknowledge that he had not

sounded by many fathoms the depths of Eaven intelligence

than my brother and myself, but our experience, and we
exhorted C. to recall his own, of Eaven behaviour when
there are young in the nest, when parental devotion and

anxiety seem to master all those deeply-rooted qualities of

wariness and artfulness which are so conspicuous in their lives

at other times, had nothing in it to support, much in it

indeed to subvert, the reasonableness of such a conjecture.

And so when we had finished speculating and braced our-

selves for the lung-exerting ordeal of getting to the base of

the cliff, we were braced likewise for—in every bird-nesting

sense of the term—the worst.

We were climbing out of the burn gorge when some one, the

chances are it was my brother, swore he heard a Eaven bark.
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It was the sort of sound a man might expect to hear when
his view was restricted to a few hundred feet of hillside and

a strip of blue sky. We struggled upwards in a panic, reviling

our burdens. What might we not be missing—a Eaven bring-

ing food to her young ; an old cock Eaven, as we have known
him to do, warning the hen bird to leave the nest ; both old

birds inciting their young, now out of the nest, to betake

themselves to flight—oh ! any of a dozen things worth seeing,

and having important bearing upon the object of our journey.

We heard more Eaven barking—unmistakable Eaven music

—

and then the first man was clear of the gorge. " What is

there ? " the anxious shout went up from the last man to the

first. " Nothing visible," came back the answer without a

tremor of emotion, and the last man's heart descended into his

boots ; then, " Ha ! Eavens," in a voice pitched several tones

higher. " Where away ?
" from the last man, clinging desper-

ately to a diminutive mountain-ash, and frantically striving

to get a foothold on crumbling rock and earth lying at an

angle of 45°. " Far end of the cliff," vouchsafed the first man
testily, with his eyes glued to the binoculars, and then we all

saw two Eavens flying about the northern end of the cliff,

where in fact the cliff became no cliff, and merged into a steep

heather-covered slope, and were puzzled—puzzled as much by

their appearance as we had previously been by their absence.

The nest we had located in March was in the southern and

highest part of the cliff, and almost straight ahead of our

present position, which might have been 300 yards from the

base of the rock. We could see the gully in which the nest

was situated quite plainly, but owing to the configuration of

the cliff not even the glasses could pick out the Eavens

"wicker-work high mounted," and so relieve us of much
speculation and heartburning. A glimpse of the external

structure, its whiteness or its blackness, would have told us

even at that distance whether young birds had been reared or

were being reared in it, and thus disposed summarily of our

first notion that the Eavens were merely trying to lure us

away from the real site of the nest by feigning a tremendous

concern in a supposititious one at the northern end—a bird

wile employed commonly enough by other species but apt, as

far as our experience guides us, to be too hackneyed and
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simple for the Eaven. If the Eaven resorts to wiles at all

they will be of different order, with his brain and his individu-

ality behind them, and bearing no sort of resemblance to the

racial practice of certain Plovers, nor even to the mystifying

dodges of Stonechats and Wheatears.

A sight of the nest would also have dismissed our second

notion—I believe I was responsible for its introduction—that

the Eavens having been disturbed at their old quarters had

taken up new quarters near where we now saw them. As it

was, my brother gave this idea short shrift with obloquy, de-

claring that no Eaven worthy of the name, and no Eaven with

the brains to select the first site, of which he had very vivid

recollections, would build a nest where there was so little

vertical rock and so much vegetation, more especially when
there was a furlong or more of weather-worn beetling precipice

to provide other alternatives. No, these heathery crags were

not a likely place for a Eaven's nest. I agreed with the argu-

ment, if resenting the obloquy, but I proposed, they might be

very well used by the young Eavens, if these were already out

of the nest, as perching-places, and if the family were there

the parents would naturally be anxious.

" Anxious 1 yes," said my brother, " but are they anxious ?
"

and then it occurred to him to hand me the glasses. I had

had a lurking suspicion already that these Eavens were not as

anxious as they should be, that the passionate note of anger

and distress which had impressed us upon so many previous

occasions was absent both from their voice and their antics

;

but it was only now that I began to study them more closely

that I became aware that the seeming agitation was probably

no agitation at all. It was very much like Eaven play, very

much like the way we had seen a pair of Eavens behave in the

neighbourhood of the nesting cliff in the days of affection,

before the eggs were laid. They flew to and from the cliff,

sometimes one bird perched on it and then sallied out to

meet the other, when they would toy in the air and playfully

buffet one another, then one bird would tumble downwards

in characteristic Eaven fashion and regain the cliff', and the

other would soar outwards croaking vehemently. The latter

would return a moment later by one of those sudden, head-

long dives, which are the Eaven's own particular gift, and
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which are among the most agile feats of flight I have ever

had the good fortune to witness. Hudson has described it

so much better than anybody else, and so much better than

I can do, that I would fain quote from one of his books.

He says

—

" Let the reader imagine a series of invisible wires, stretch-

ed wire above wire, at a distance of 30 or 40 yards apart,

to a height of 600 or 700 yards from the earth. Let him next

imagine an acrobat infinitely more daring, more agile, and

graceful in action than any performer he has ever seen

—

imagine him standing on the highest wire of all, in his black

silk tights, against the blue sky, his arms outstretched, then

dropping his arms to his side and diving through the air to

the next wire, then to the next, and so on successively until

he comes to earth. The feat would be similar, only on a

larger scale and less beautiful than that of the Eavens

I witnessed."

On this occasion we did not by any means see the feat

to perfection—there was no wonderful succession of dives such

as Hudson describes. There was probably not enough wind,

there was probably no driving motive of anxiety and anger

such as we have usually known to prompt it. Here the dive

and every other movement was apparently being performed

with the greatest unconcern, with something in fact which,

so far from savouring of anxiety, struck me as being not

unlike lightheartedness. And the tone and range of the

Eaven's notes assisted to create the same impression. While

I watched this pair the savage resonant bark which may be

considered the Eaven's characteristic note was used com-

paratively seldom—and bear in mind that both birds inter-

changed remarks continuously—or at least in such a modified

good-tempered way that it appealed to my unsensitive ears

as a note almost entitled to rank as distinct. Then there

were strange quacking sounds which reminded me a little

of a certain cry of the young of the Great Black-backed Gull,

and numerous short liquid notes and gurgles, which all

sounded highly expressive of geniality and good-fellowship,

and full of meaning for Eavens if not for men. Necromancers

of old are said to have credited the Eaven with no less than

65 different inflections of his voice, and there are no occa-
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sions when you are more likely to be filled with admiration

for the powers of observation and arithmetic of the old

necromancers and with boundless contempt for the modern

bird manuals than when Eavens are at play. It is then that

these birds seem to exercise the whole of their extensive

vocabulary, and if you cannot, lacking the qualifications of

the old necromancers, count up to 65 inflections, you will at

least discover that the Eaven's conversational powers are not

by any means confined to that " one deep hoarse croak

"

which is the most that three manuals which I have applied

to will allow.

It is many years ago since the extent and variety of the

Eaven's speech was first impressed upon my brother and

myself, but it was not until the spring of 1906 that we
obtained an inkling of the Eaven's intense love of play. I

call it play for want of a better word, and to all appearance

it is quite analogous to what we call play in mammals, and

for that matter in humans. The particular experience to

which I refer throws such interesting light upon the Eaven's

character, and was so very vividly present in my mind while

I watched this pair, that I should be omitting the most

important evidence that weighed with me in my present

conclusions if I did not make some effort to recount the

former incident.

Late in the afternoon of 11th March my brother and I were

working homeward across a stretch of high moor. We had

been on the hills throughout the whole of a tempestuous

day, enduring sudden impetuous sleet - showers and biting

winds, to look up a pair of Eavens whose nesting- site we
had first discovered away back in 1903. We had found

the old nest renovated and re-lined, but containing no eggs,

and were inclined to infer, mainly because we saw two old

Eavens leave the vicinity of the nest before we arrived, that

we were too early, and that eggs were not yet laid. We had

reasons, however,—reasons which I shall not enter into,—for

believing that the same pair had an alternative site on another

cliff, and it was well known to us that Eavens will often repair

and furnish all their mansions before making up their minds

which they will occupy for the season, and it was just possible

that another site had been favoured upon this occasion. We
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had examined the cliff we had thought likely, drawn a com-

plete blank, and were now keeping a sharp look-out for any

suitable rock or birds that would provide the forlorn clue.

For a time the long rippling cries of Curlews were the only

bird-sounds that reached us, and then, just after a hurricane

of sleet had whirled past us and cleared away across the moor,

we caught sight of a group of black birds rising and falling

about half a mile to our right and, what is more to the point,

to our leeward. At first we thought it might be a company

of Jackdaws. In former years large numbers of these birds

had been wont to come up among the hills to breed, but we
had an idea that it was still too early for their appearance,

and as a matter of fact we had not seen a single Jackdaw

previous to this all day. Then the wind moderated, and quite

distinctly we heard a Eaven croak. We immediately sought

out the nearest eminence and whipped out our glasses. There

was no doubt of it, we had chanced on a flock of Eavens ! Of

all the multitude of days that ever preserved their good luck

until the eleventh hour this was surely the greatest. And
what was more incredible still, when we came to regard them

more intently they were disporting themselves just as we had

seen odd pairs of Eavens doing before and long after the

nesting-season. They were even carrying the play further

;

we could see, in spite of the distance and the poor light, birds

bearing sticks or heather-bents in their bills ; we could see a

bird drop one and then dive after it, make a movement as if

it had caught it in the air, and then swing upwards pursued

by two or three of its fellows who a moment before had made

wild dashes to intercept it. There was also a great deal of

other circling and tumbling and sudden dives, for which we
could not perceive the reason— the birds probably played

with smaller articles than sticks, which were invisible at our

distance. The whole business left the impression of birds

gathered for play and for nothing else. But the most won-

derful thing about it was the number of birds—there certainly

were more than twelve, and there might have been twenty.

We were sufficiently well acquainted with the hill district

round about to say very positively that there were not more

than six breeding pairs of Eavens within a radius of ten miles,

and there probably was not more than a dozen pairs within a
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radius of twenty miles. If this flock was comprised of resident

birds, it must be a gathering of the species from the whole

countryside—a gathering, mark you, of a bird characterised by

a score of authors as the feathered embodiment of solitariness

and exclusiveness, to indulge in what I believe to have been

purely social intercourse. It occurred to us that they might

be migrant Eavens, of which this country seems to get a small

and variable quantity, but this idea was finally dispelled some

weeks later, when two ornithological friends came to me and

described having observed a precisely similar gathering at a

place twenty miles further north on the 23rd March, exactly

a fortnight after our own expedition, and a date when most

Eavens would be busy incubating. They had observed the

phenomena under much more favourable weather circum-

stances, and had been able to see, after watching the birds

for upwards of an hour, what we had not—the dispersal of

the company. And this is the interesting point : they had

dispersed in twos— first one pair left the convivial crowd,

and then at a short interval a second, and then a third, each

heading away in a different direction, until the last farewell

had been croaked across the hills and silence reigned supreme

in the glen. This observation, we thought, settled the matter.

It was a gathering of resident birds— a gregarious display,

which showed that the Eaven was a true Crow after all, and

that he possessed a partiality for the society of his fellows,

—

so strong indeed that birds, it would seem, even left their nests

and their eggs to participate,—differing perhaps hardly a whit

from that of his better-known and truly republican congener,

the Eook. It surely showed also that when the Eaven did elect

to consort in company, it was not because of the attractions of

some delectable food-supply, it was no case of the " carcase,"

which will often bring the most exclusive of fowls together,

it was simply to enjoy the sweets of congenial companionship

and a very fine and wholesome game in the air.

It seemed to be just this fine game that was entertaining

us now, and having arrived at this conclusion we had no

further hope of finding the nest occupied, although C, ever

loyal to his favourite birds, advanced the specious argument

that the Eavens might be only pretending to play while they

were really and at bottom considerably concerned. When we
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reached the foot of the gully, however, and looked up at the

pile of sticks, even C. was prepared to let his latest argument

go by the board. The external structure bore no signs of

young Eavens ; it seemed to be in the same condition as when
my brother and I had seen it last. Nevertheless we scrambled

up the gully to the top of the cliff and set about lowering a

man down on the rope. Like most Eaven's nests it was
practically invulnerable to most hand-and-foot methods of

attack. It was built on a short, broad ledge about fifty feet

from the base of the cliff and about thirty from the summit.

Below the nest the rock bulged slightly outwards and then

fell rather vertically ; above, the cliff overhung nearly a couple

of feet, and then canted inwardly for twenty feet to the top.

On the left side of the nest a projecting snag put a barrier in

the way of a traverse, and on the right a long unbridgeable

fissure prevented approach from that direction. We thought

that this pair had fully maintained the Eaven reputation for

awkward sites, and chosen rather skilfully, although it was

certainly not one of the " impregnables." In fact, to three

men and a rope it fell rather more easily than we cared for

;

it refused us the pleasures of insurmountable difficulties. In

a quarter of an hour the climber had returned and issued his

report,
—

" Nothing—except these," he spoke with a smile on

his face, and flung three stones on the turf. How these

stones, which were ordinary fragments of hill-rock, came to

occupy the position of the eggs in the nest, is a question I

leave you to answer for yourselves. I doubt not you will

attribute it to human agency rather than to the nest-owners.

Personally I have no theory, but I have one reliable piece of

evidence which I willingly present to you. No mere man
could have thrown the stones into the nest. C, my brother,

and myself, all of us tried for twenty minutes or more, and

failed—failed, understand me, without ignominy.

And so another great quest had ended like so many others.

We lay recumbent, despondent, pondering the cryptic ways of

Eavens. And each besought the other, what next ? Our
eyes ever restlessly pursuing their business of seeking new
signs, as if in defiance of the melancholy foreboding spirit that

had grown within, roved up and down the glen, up the scarred

sides of the giant Ben, to the grey screes and the snowfields,
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the Ptarmigan ground, of its summit, and into the azure sky

beyond ; down across the sunlit hill-slopes we had traversed

that morning, following the wooded line of the burn to the

blue loch that filled the strath beneath and lay deeply shadowed

by the tumultuous hill-ridge which closed in the western view.

To a man who had set his heart upon something less than

young Eavens it might have been an eminently pleasing pros-

pect—recompense in overflowing measure for all the toils of

the hill-ascent—such a prospect as one is wont to have from

a Eaven's nesting-cliff, for the Eaven above all things would

seem to love a fine outlook, miles and miles of hill and valley,

doubtless his entire domain, and perhaps a little of his neigh-

bour's. In a semi-conscious kind of way we knew it was a

fine view, knew that the Eavens had chosen worthily, but we
were in no mood to enjoy it. Our objective nest was empty,

and the barking of our gambolling friends still served to

remind us that we must be up and doing elsewhere if we
would see young Eavens that day. This pair had been per-

mitted to rear none, and C. got to his feet and pronounced a

curse that would have done credit to the Archbishop of

Eheims upon every keeper, shepherd, and ornithologist who
had ever harmed a single plume of a Eaven's plumage. Then,

slightly relieved in mind, we departed, and terminated this

chapter in our Eaven experience.

That we were about to enter upon another chapter in

which old Eavens would bark angrily and young Eavens

would squawk in the nest, could hardly have been foreseen,

and certainly has no business to affect the interest of this one,

which remains, as far as we are concerned, a memorable effort

to improve our acquaintance with " The Eaven Wys."
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X.—TEE SENSE-ORGANS OF PLANTS

By Mr R A. ROBERTSON, M.A., B.Sc, F.R.S.E., F.L.S.

{Communicated Oct. 27, 1909.)

In primitive organisms such as the Flagellata, which may be

taken as the phylogenetic starting-point of both plant and

animal descent, active locomotor movements are characteristic

of the dominant phase in the life-history. When the path

of evolution is traced onwards, a noteworthy feature appears,

namely, that while animals retain throughout this primitive

motility, plants on the other hand gradually lose it, becoming

stationary in the dominant phase, while the motile phase is

found as a relic of evolution only in the reproductive stages,

and even here in the highest plants it is lost entirely. Those

locomotor movements are automatic, but they may be altered

in direction and velocity by environmental changes. The

chemotactic and phototactic phenomena exhibited by uni-

cellular organisms—by gametes or spermatozoids—prove that

environmental changes are perceived by the organism, and

apparently by no part of the unit in a higher degree than

any other part. Within limits this is still true even of higher

organisms, as for example when the perception of touch or

contact is found to be general rather than local. Increasing

specialisation, however, brings with it physiological division

of labour, and the perception of particular changes comes to

be localised most acutely in special areas of the superficies

known as sense-organs.

Although plants have gradually lost the power of active

locomotor movement, they have, in common with animals,

slow movements of growth. In the earliest unicellular phase

of plant or animal—the egg—as well as in the multicellular

embryonic phases, the whole organism is implicated in this

movement ; but as maturity is attained, the growth movements
in plants are confined to certain areas of the organs,—the

terminal regions of shoot and root, for example. The growth

movements are initiated naturally in the egg by the stimulus

of conjugation with the spermatozoid, and in many plant eggs
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a particular region—the receptive spot—is specialised for the

reception of this stimulus. That growth -movements of the

ovum, equally with the locomotor movements of unicellular

organisms, are influenced by chemical change in the environ-

ment, is evidenced by the experiments of Loeb and others

on the " chemical fertilisation " of certain animal ova.

Once initiated, growth goes on automatically, but, as in the

case of locomotor movements, it is powerfully influenced in

plants by such environmental changes—stimuli—as varia-

tions in the direction and intensity of light, contact, and so

forth. It is mainly for the perception of such stimuli affecting

growth that sense-organs are specialised, but not altogether,

for sense-organs occur in organs which have ceased to grow,

and which, in response to external stimuli, exhibit movements

in space effected by special contrivances—motile leaf pulvini,

for instance—into which growth does not enter.

Haberlandt (' Sinnesorgane in Pflanzenreich,' 1906, p. 9)

defines a sense-organ as "any contrivance serving for the

reception of external stimuli, and showing a more or less far-

reaching relationship between structure and function from

this point of view." Pfeffer (' Physiology of Plants,' iii.

67) writes: "Various special irritabilities may reside in

cells and tissues which differ in no anatomical features from

ordinary indifferent cells and tissues. All cells and organs

capable of perceiving stimuli may be termed sense-organs,

whether they show any special anatomical structure or not."

On Pfeffer's more comprehensive definition a considerable

list of sense-organs can be made out for plants. In contrast

to those of animals, plant sense-organs are of simpler structure :

the same organ may serve for the perception of more than one

kind of stimulus ; there is no special co-ordinating mechanism

of the nature of a central nervous system between sense-organ

and motor-organ ; the induced movements of plants are there-

fore somewhat of the nature of reflexes. The stimulus is

conveyed from the perceptive organ to the motor area in

various ways,—sometimes by intercommunicating protoplasmic

fibrillse, sometimes by hydrostatic pulsations along special

channels : the former method is found in growing organs, the

latter in adult organs.

It can be experimentally shown that plants possess organs

VOL. VI. M
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for the perception of very various stimuli, such as differential

moisture distribution, gravity, variations in light intensity and

direction, and contact.

Hydrotropism and Eheotropism.—The direction of growth

of roots is influenced not only by the distribution but also by

the movements of water in the substratum. In 1872 Sachs

('Arb. d. b. Inst, in Wurz.,' 1872, i. 209) discovered that roots

grow towards the moister side of the medium. His experi-

ment in demonstration of this phenomenon

—

Hydrotropism—
is the well-known one given in the text-book (Sachs, ' Lect.

on the Physiology of Plants,' 1887, p. 715). To Darwin

('Movements of Plants,' 1880, p. 181) we owe the first

experimental demonstration of the localisation of hydrotropic

irritability. He found that roots whose tips for a length of

1-2 mm. were coated with a mixture of grease and lampblack,

and which were thus rendered impervious to moisture, showed

no curvature, while uncoated roots curved towards the

moister side. He concluded that hydrotropic irritability was

localised in the root-tip,—that the latter was the percipient

organ. Pfeffer's experiment ('Physiology of Plants' 1906,

iii. 198) of papering the root-tip is confirmatory of Darwin's

conclusions.

A convenient method of demonstrating hydrotropic pheno-

mena is illustrated in Plate IX., fig. 1. Soaked mustard-seeds

are planted on the roof and sides of a moist chamber—an

inverted longitudinally bisected flower-pot. The pot is placed

in a plate with a little water, covered, and kept in the dark.

On examining after a few days, the roots of the seedlings

arising from the seeds on the roof are seen to be directed

straight downward, while those on the inclined walls, uni-

laterally stimulated, have followed the line of the wall. By
greasing or papering the tips, the latter may be shown to be

the percipient organs.

That roots are stimulated to curve by movements in the

water in which they grow was first pointed out by Jonsson

('Ber. d. hot. Gesell.,' 1883, p. 518). When the current is

moving with suitable velocity the roots curve against the

stream ; when this optimum velocity is much exceeded, a pass-

ive negative curvature results. These rheotropic phenomena
have been further investigated by Juel (' Jahr. f. wiss. Bot.,'
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1900, 34. p. 507) and Newcombe ('Ann. of Bot./ 1902, 16.

p. 429), who have shown that the rheotropic irritability is not

confined to the root- tip, but is possessed by the growing region

behind it as well.

In Plate IX., fig. 2, are illustrated the rheotropic curvatures

executed by some Pea roots in response to the stimulus of a

water current flowing at the rate of '3 mm. to '4 mm. per

second,— root 4 unstimulated growing straight downward,

while 1, 2, and 3 show positive rheotropic curvatures of vary-

ing extent. The necessary apparatus is described in Pfeffer's

* Plant Physiology,' iii. 185.

Although considered together here for convenience, it is

not implied that there is any sort of relationship between the

phenomena underlying hydrotropism and rheotropism, for the

latter may yet, as F. Darwin has suggested (* Lectures on the

Physiology of Movement in Plants,' 1907, p. 8), prove to be

a variety of pressure irritability.

Geotropism.—The pioneer experiments on the localisation

of geotropic sensitiveness in the root were those of Darwin
(' Movements of Plants,' 1880, p. 523). He found that decap-

itated roots did or did not give a curvature according as the

decapitation was performed after or before they had been sub-

jected to the gravity stimulus—that is, after or before they

were laid horizontally. From the fact that geotropic curvature

invariably occurred in the former but not in the latter case,

he concluded that the root-tip was the percipient organ. The

fact that the shock effects of the operation might complicate

the result led to some doubt as to the validity of the con-

clusion. Darwin's results were fully confirmed in 1894 by

the work of Czapek ('Annals of Botany,' 1894). Czapek's ex-

periment consisted in inducing the root to grow into a small

glass boot in such a manner that the root-tip—presumably

the sense-organ—was held at right angles to the motor area

—the sub-apical region. When the seedling was supported

so that the tip was vertical, there was no curvature; when
supported so that the tip was horizontal, curvature took place

in the motor area, bringing the apex—the percipient organ

—

back to the vertical, the position of geotropic equilibrium. A
successful repetition of Czapek's experiment is illustrated

in Plate X., figs. 1, 2. The seedlings in fig. 1 show the
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appearance at the beginning of the experiment ; fig. 2 repre-

sents the seedlings when the curvature has been completed in

one case. A somewhat analogous method has been successfully

applied by F. Darwin (' Ann. of Bot./ xiii. 567) in demonstrat-

ing the localisation of gravi-perception in the cotyledons of

seedlings of Setaria and Sorghum.

The intracellular mechanism of gravi-perception has been

described by Haberlandt ('Ber. d. Bot. Gesell./ 1900, p. 18),

and formulated in the statolith theory. A group of cells (stato-

cytes) in the root apex contains movable starch-grains. When
the root is vertical these grains lie on the basal wall of the

cell ; on the position of the root being changed to the hori-

zontal, the starch-grains fall into a new position on the now
lower side of the cell, where they impact the protoplasm, thus

producing an internal contact-stimulus which, transmitted to

the motor region, initiates the geotropic curvature.

The following has been found a useful method for demon-

strating geotropic phenomena. Mustard-seeds are planted on

a flower-pot saucer standing on its edge. The saucer is kept

moist, covered with an inverted pot, and placed in the dark.

After a few days the seeds have germinated, and appear as

represented in Plate XI., fig. 1. The saucer may now be rotated

through any angle, so that the roots lie horizontal, oblique, &c.

Plate XL, fig. 2, shows what happens when the saucer is

turned through 180°, and illustrates the positive geotropism

of the root and the apo-geotropism of the shoot. Darwin's

decapitation experiment may also be formed with the saucer

turned through 90°, so that the roots are horizontal. The

results of such an experiment are shown in Plate XI I. , fig. 1.

The upper root was decapitated after the saucer was rotated,

the lower before : the former has curved, the latter not,

—

because its sense-organ, the root-tip, was removed before the

rotation, so that it was unable to perceive the stimulus when
applied by the horizontal position.

Photo-irritability.—The localisation of photo-irritability was

another of Darwin's discoveries {I. c, p. 468 et seq.) The cap-

ping experiments by which he proved the tips of seedlings of

grasses to be photo-perceptive are familiar. Eothert (Cohn's

' Beit, zur Biol.,' 1896, 7. 3), F. Darwin, and many others have

worked in this field, and have amplified and extended our
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knowledge of the subject. In dicotyledonous seedlings the

cotyledon and upper part of the hypocotyl have been shown

to be the perceptive region. Eoots are either non-perceptive

or only possess photo-irritability to a slight extent. The

latter is recorded for roots of Sinapis, Lepidium, and Heli-

anthus, which are weakly negatively heliotropic.

To demonstrate the photo - irritability of dicotyledonous

seedlings the following experiment serves. Mustard-seeds

are planted in a moist chamber with a lateral aperture

which is at first closed. An inverted flower - pot serves

this purpose. After the seeds have germinated the window
is opened, with the result that the apices of all the seed-

ling stems curve towards it, and finally grow out (Plate XII.,

fig. 2).

Plate XIII., figs. 1, 2, illustrate the experiment in proof of

the localisation of photo-perception. Of three seedlings which

have been subjected to unilateral illumination until a decided

curvature is produced, one, A, has its cotyledons and upper

part of the hypocotyl covered with tinfoil ; in B, the basal

part of the hypocotyl is swathed in tinfoil; c is a control.

All are again unilaterally stimulated on the convex side ; A
alone shows no curvature,—its perception area being covered,

it has been unable to perceive the stimulus.

Ordinary growing leaves orient their upper surface at right

angles to the incident rays of light, and thus assume a fixed

light-position. Cases occur where adult leaves possess the

power of altering their light-position in relation to variations

in the light incidence : they in addition may execute move-

ments in response to variations in the light intensity. Mimosa
and other Leguminosse supply familiar examples of leaves

possessing this property, which is associated with the occur-

rence of special motile pulvini in the leaves. These pulvini

are both perceptive and motor organs. Ewart ('Ann. of

Bot.,' 1897, xi. 447) has shown that the main and secondary

pulvini of Mimosa leaves perceive and respond to variation in

the light direction, so that the leaf as a whole is diaheliotropi-

cally oriented : the pulvini of the leaflets perceive and respond

to variations in light intensity, and so determine the opening

and closing of the leaflets, irrespective of the position which

the leaf as a whole may occupy.
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In the case of ordinary leaves without motile pulvini,

which depend on growth movements for their diaheliotropic

orientation, variations in light-direction are perceived by the

leaf-blade, while the stalk is the motor organ. A few years

ago Haberlandt (' Lichtsinnesorgane der Laubblatter, 1905)
made the interesting discovery that certain epidermal cells of

the upper surface of the leaf acted as rudimentary eyes or

ocelli. Vertical light-rays passing through the plano-con-

vex outer wall of these cells into the cell interior undergo

refraction, and a spot of light is thrown on the cytoplasm

lining the basal wall of the cell. When the light becomes

oblique the light-spot shifts a little to the side. This varia-

tion in position of the light-spot acts as a stimulus, the

response to which is a growth movement which brings the

leaf into the position of heliotropic equilibrium when
the light-spots are once more central. Further research

has shown that the ocelli are not confined to leaves, but also

occur on petioles, petals, and on some stems. The view of

Haberlandt has been strongly criticised, and weighty objec-

tions urged against it. These are fully marshalled and dis-

cussed in an exhaustive paper recently published by Wager
(*Ann. of Botany,' 1909, xxiii. 459). There is no doubt as

to the existence of the light-spots, for they can be seen and

photographed from micro - preparations of the epidermis.

Further, that the plano-convex walls of the ocelli act as lenses,

and are very good ones too, is proved by the fact that very

excellent photographs have been taken by means of them.

Thigmotropism and Seismonic Irritability. — Pfeffer

('Physiology of Plants,' iii. 63) has pointed out that

there are two kinds of contact irritability—viz., seismonic

irritability or responsiveness to any kind of mechanical shock,

such as impact of rain-drops, earth-vibrations, wind, and the

true sense of "touch— thigmotropic irritability— possessed

by special organs, such as tendrils, tentacles of Drosera, &c.

In the latter the sensation of contact is produced under the

same conditions as in animals. The stimulus is not mere

pressure, but friction against a solid body applied so as to

produce deformation in the outer epidermal wall, and thereby

affecting the irritable protoplasm. The contact must therefore

be directly on the cell-wall.
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In stimulating an organ having a superficial layer of

mucilage, such as the head of a Drosera tentacle, unless the

touching body be pressed down through the mucilage there

is no stimulus. Certain pits in the outer walls of the

epidermal cells of Cucurbitacean and other tendrils, first

described by PfefiPer, are regarded by Haberlandt as " touch

spots" facilitating the transference of the stimulus through

the cell wall to the irritable protoplasm. This may be so,

but the " touch spots " are not an absolute necessity, as some

very sensitive tendrils, such as those of Cobsea and Passiflora,

do not possess them; and further, in other cases they are

present on the non-irritable parts of tendrils.

In the majority of cases touch-sensitiveness is localised in

an area on the concave under-surface near the tip of the

tendril, but some tendrils are sensitive on all sides throughout

their length. In tendrils this touch-sensitiveness is developed

to a remarkably high degree. Pfeffer (' Unters a. d. hot. Inst.

zu Tubingen,' 1885, i. 506) states that the tendrils of Sicyos

angulatus react distinctly when stimulated by the contact of

a thread weighing .00025 mg. : the minimal stimulus for

sensitive skin is about ten times greater than this.

The tentacles of Drosera leaf furnish a good instance of phy-

siological division of labour, inasmuch as the head is the sense-

organ for touch whence the stimulus is transmitted to a motor

organ—the tentacle stalk. Darwin proved this by his de-

capitation experiments ('Insectivorous Plants,' 1888, p. 188).

On amputating the tentacle head and stimulating the stalk

directly, no response was obtained. He further showed that

the tentacles were almost as sensitive to touch as tendrils,

—a hair of weight '0008 mg. when rubbed on the head pro-

ducing an appreciable reaction (Darwin, I. c, p. 25).

Touch-sensitiveness is confined to growing organs, and the

movements in response to stimuli are therefore growth-move-

ments. Seismonic irritability is found, on the other hand, in

adult organs, and is correlated with movements of variation.

Such movements are exhibited by the leaves of Mimosa and
other Leguminous plants, by parts of the flowers of Barberry,

Opuntia, and Centaurea. In Mimosa the pulvini perceive

and respond to seismonic stimuli, the pulvinic hairs, according

to Haberlandt, acting as levers or " stimulators," and when
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touched mechanically transferring the stimulus to the irritable

pulvini, which respond in movement.

In the stamens of Barberry, Opuntia, and Centaurea seis-

monic irritability is localised in a particular area of the organ.

The epidermal cells over this area are furnished with special

papillae,
—

" touch - papillae " of Haberlandt,—which facilitate

the reception of the stimulus by the protoplasm of the cells.

In conclusion, what strikes one as noteworthy on a con-

sideration of the subject of plant sense-organs is not that

plants possess such organs at all, but that so remarkably high

a degree of sensitiveness should be correlated with what are,

when compared with the elaborate organs in animals, such

extremely simple mechanisms.

AN ACCOUNT OF THE EXCURSIONS {1909).

By The President.

The first field excursion this season was to Newcraighall pit

of the Mddrie and Benhar Coal Company. Mr Clark, an

official of the Company, conducted the party down the pit

and explained the working arrangements below ; while Mr
Day gave an account of the geology of the district. A
fortnight later there was a joint Geological excursion with

the Dunfermline ^Naturalists' Society to North Queensferry.

Mr Day described the Dolerite quarries, and pointed out the

jointing and weathering, &c., of these rocks. The new rail-

way cutting at Limpetness was afterwards visited, and the

sandstone, shale, and volcanic tuff there exposed were ex-

amined. A search was made in the quarries for minerals,

and several good specimens were secured. Another Geological

excursion was to the Comiston sand-pit, where Mr Day pointed

out the section of the stratified drift, and the large boulder,

consisting of a cake of Andesite lava, resting on the drift.

The grounds of Mortonhall and the Roman camp there were

afterwards visited. (Illustrations of the stratified drift and of

the remarkable glacier boulder are given opposite on Plate XIV.)

A driving excursion took place the following Saturday to
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Dalmahoy. The party walked through the grounds and up

the beautiful glen, where the Arum maculatum was found

growing wild; and then drove to Kaimes Hill, to visit the

old Pictish camp there. The camp covers several acres of

ground round the top of the hill. The double fosse and

rampart are easily traced, as well as the principal entrance

to the camp. The hut circles for the accommodation of the

sick and wounded are also traceable, and the spring which

supplied the encampment with water. The party afterward

drove to Hatton House, to visit the sculptured stones on

Tormain Hill. On the way from Hatton House to Tormain

Hill a large bed of Scrcphularia vernalis was found growing

wild and in full bloom,—one of the few localities where this

plant is found in the Lothians. It was difficult to find the

sculpturings on the hill, as they are now almost completely

covered with turf; but after turning over the turf they were

brought to view. They cover an area 40 feet long by about

20 feet broad, and are cut on the natural surface of the whin-

stone rock of which the hill is composed. The sculptures

consist of numerous cups varying from } of an inch to 2 J

inches in diameter : several of them are surrounded by rings,

and some of the cups are arranged in the form of a triangle,

while others, by means of connecting grooves, form a rude

cross. There is also a carving of a bowl-shaped depression,

measuring 6 inches in diameter and 2 inches in depth. The
sculpturings, though rude, are very interesting, and well worth

a visit. The well-known " Witch's Stone," with its twenty-

four cup-markings, lies about half way down the hill, and

those members who had not seen it at the last year's ex-

•cursion visited it this time. (For illustration of the Witch's

Stone, see Plate VIII., p. 128.)

On the following Saturday the Scott Centenary Tower on

Corstorphine Hill and the marl-pit at Davidson's Mains were

visited. The leaders were Messrs Macpherson and Henderson.

The party was first taken through the grounds of Clermiston,

and was shown some old Edinburgh curiosities, and a rock-

garden stocked with several interesting and rare plants. The
tower was next visited, but unfortunately the key of the

entrance-door had been mislaid, and the members were un-

able to see the commanding prospect from the top. On the

hill was found Corydalis daviciUata, one of the rare plants
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round about Edinburgh. The walk was continued over the

hill to the marl-pits, where a number of marsh and water

plants were collected.

On Victoria Day upwards of thirty members visited Duns
Castle and loch. At Duns station the party was met by Mr
George Fortune, F.S.A., who acted as leader. He first con-

ducted the party to the garden at The Hermitage, where a

fine collection of herbaceous plants was seen and admired. The
antiquities of Duns were then pointed out and described ; and

after luncheon the party visited Duns Castle and gardens and

ascended Duns Law. In the course of the walk two splendid

specimens of Araucaria imhricata were seen, and many wild

plants were gathered which are not common in the district

round Edinburgh. Several members drove to Manderston

Gardens, and in the early part of the day others visited the

river Blackadder, and were successful in finding specimens of

parasites that infest the fresh-water mussel. This was one of

the most enjoyable excursions of the season.

On the following Saturday a large number of members

visited Gosford grounds. The majority, under the guidance

of the Secretary, walked through the grounds, and visited

the ponds with their numerous specimens of ducks and geese.

One or two of the members botanised the shore between Gos-

ford and Aberlady, where several plants were noted. Blysmus

Tufus var. hifolius was found at the church, on the shore at

Aberlady, where it was first got in 1894.

Amiston and Temple were visited the following Saturday,

and the members were conducted through the wood by the

Eev. D. W. Wilson, who pointed out several of our rarer

birds. The notes of the wood-warbler and the blackcap were

heard, and a nest of the tree-creeper was pointed out. Among
the rarer plants found were Arum maculatum, Lathrcea squam-

aria, and an alien

—

Allium paradoxum—which was previously

found by Mr Saunders near Kirkcaldy, and has been noticed

at several of our excursions since.

The next excursion was a walk from Dolphinton over the

Pentlands to West Linton, under the direction of Mr Denson»

The route followed was by Garvald, Ferneyhaugh, North Muir,

Mendick Hill, Eumbling Well, and North Slipperfield. On the

way were seen many specimens of Ruhus spedahilis, an Amer-
ican bramble that has naturalised itself here and in several
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other places in the neighbourhood.-^ Samhucus racemosa,

another introduced plant, has made its home here, along

with the bramble. Both were in full bloom, and the latter

was never lost sight of along the route until near West
Linton. Erinus alpinus, one of the figworts, another alien,

found growing on a wall the previous summer, could not be

discovered this year. When first found, it was growing

plentifully, and probably it has only escaped notice this time.

The walk from Dolphinton by way of Garvald and Ferney-

haugh, and over the hills to West Linton, is varied and

charming. The view from some of the higher parts along the

route is grand and extensive (see Plate XV.) By the side of a

pond, well up the hill from Garvald, Mr Denson noticed Trollius

eurcpceus in bloom in considerable quantity ; and Mr Brother-

ston found, among other nests, that of the grouse with eggs.

After passing Eumbling Well, the party turned off to visit the

loch at Slipperfield ; and, not far from its old habitat, a single

specimen of Primula farinosa was found, while later on in the

season, at some distance from this spot, the primrose was

noticed growing in great profusion.

Winton and Pencaitland was another very interesting and

enjoyable excursion. Under the leadership of Mr Laidlaw,

the quarries at Spilmersford and the grounds of Saltoun and

Winton were botanised. The plants collected comprised the

Welsh poppy, the dark mullein, the black nightshade, and our

old friend Allium paradoxum {see Plate XV.) Among the birds

noted were the garden- and willow-warblers and the coal-tit.

A large number of members visited Lanark on the 19th of

June, another whole day's excursion. Wallace's house, the

spot where Hazelrigg was killed, and other places connected

with the hero's life at Lanark, were pointed out and described

by Messrs Pearce and Dunlop. The party crossed the old

Lanark bridge, built in 1697, and after visiting the old

Eoman bridge they botanised the side of the Clyde in the

Corehouse policies up to the falls of Cora Linn and Benning-

ton—a district rich in plants. The bladder-nut, sweet-flag,

fly-honeysuckle, medlar, white and yellow water-lily, stone-

bramble, and the large-flowered bitter cress, were all in full

^ For the occurrence of Ruhus spectabilis in the West Linton district see
' Transactions,' vol. iv. pp. 383, 384. " A North American Raspberry at West
Linton," by Mr J. Lindsay.



176 An Account of the Excursions (1909). [Sess.

bloom. The rare Vicia Orohus was found sparingly in its old

locality, and was left untouched. Many fine large Douglas

pines were greatly admired : Mr Dunlop taped one which

measured 14 feet in circumference at 4 feet from the ground.

This was another most interesting excursion, at which some

good fieldwork was done.

The following Saturday, another whole day's excursion, the

members visited the Kilconquhar Loch. Under the leader-

ship of Mr Eupert Smith, they botanised the moorland of

Drumeldrie, over the submerged forest and the cliffs of Kin-

craig. Among the plants collected were Cynoglossum officinale^

Trifolium arvense, T. striatum, Gentaurea scahiosa, and Lava-

tera arborea. The shores of the loch were visited after

luncheon, when Orchis latifolia and 0. incarnata were found.

Mr Williamson dredged the loch for a considerable part of

the day, and netted several kinds of minute water fauna.

The next excursion was to Vogrie Glen. In the grounds

of Vogrie Mr Brotherston pointed out a number of mallard

ducks, hatched by domestic fowls. They seemed pleased with

their surroundings, and tame enough to take food from the hand,

but Mr Brotherston said that as soon as they reached a sheet

of water their wild instincts returned, and they took flight to

other haunts. In the glen, so well described in " Marmion,"

the notes of the garden- and willow-warblers and the green-

finch were heard. Among the plants found were several

mushrooms, and two " eggs " of Phallus imyudicus, and on an

old wall the white stonecrop (Sedum album). A laburnum in

full bloom with purple and yellow flowers, and a Japanese

Prunus, were much admired.

On the 10 th of July the members visited the Clyde dis-

trict, and, under the leadership of Mr W. C. Crawford, walked

along the Clyde from Innellan to Dunoon. Mr Crawford

described the geology of the district, pointing out the junction

of the Upper Old Ked and the Schists, the Metamorphic rocks

being well seen along the shore. Among the plants collected

were Hypericum androscemum, Scutellaria galericulata, Daucus

carata, CEnanthe crocata, and an alien geranium. After being

entertained by Mr and Mrs Crawford at their house at Blair-

more, the party visited the garden, where they were shown

several interesting foreign trees, growing and in bloom.

On the following Saturday the grounds and woods of Darn-
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hall were botanised. The special feature was the ferns, of

which the number and variety were remarkable, and the

elegance of their foliage attracted much interest. Mr Alex-

ander Cowan pointed out some of their prominent characters,

and Lastrea spinulosa and Polystichuvi angulare were noted

among the rare native species. Various sedges and grasses

were collected. A pretty and uncommon discomycete was

gathered by Mrs Mackenzie ; and Mr Eraser found the rare

grass, Poa chaixii, in a secluded spot in the woods. After

being entertained by Mr Menzies, the party visited the

gardens and hothouses. Some good work was done at this

meeting, and the members are indebted to the Treasurer for

one of the most interesting and enjoyable outings of the season.

This finished the field meetings except two, and it was not

until the afternoon of Saturday, 1st October, that the field

excursions were resumed. Under the leadership of Mr Rupert

Smith, a fungus foray was held in Humbie Woods, Aberdour.

Permission was granted by the Factor of the Earl of Morton

to botanise these woods. The members, numbering thirty-three,

seemed all to take an interest in gathering fungi, and with the

help of so many a large collection was soon made. Among
the rarer species collected were Amanita pantherina, Polyporus

giganteus, Tremella albicla, and a singularly beautiful fungus

found by Mr Douglas

—

Tremellodon gelatinosum. Several myx-
omycetes or slime-fungi, which show greater affinities with the

animal than the vegetable kingdom, were also found.

The last excursion of the season was to Bedford Woods
and Bavelaw Castle. Mr Scott Tait, a member of the Society,

kindly granted the members permission to botanise the woods,

and under the leadership of Dr Watson, and with an attend-

ance of thirty-two, a large number of fungi was soon col-

lected. Mr D. A. Boyd, from the Natural History Society of

Glasgow, accompanied the members on this excursion and

collected a number of micro-fungi. He was successful in

finding on the leaves of the crowberry plant the micro-fungus

recently discovered,^ and which was declared to be new to

science. Mr Macandrew found by the roadside Jitncus tenuis,

a new station for this alien ; and among the less common
fungi gathered were Polyporus perennis, Sygrophorus hypo-

thejus, Cantharellus tuhceformis, and Sphceroholus stellatus,

^ Pseudophacidium Smithianum.
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The party was afterwards entertained by Mr Scott Tait at

Bavelaw Castle.

All of the field excursions this season were well attended,

most of them were to beautiful spots, all were enjoyable, and

at every one some good field-work was done.

EXHIBITS IN NATURAL HISTORY, ETC.

At the evening meetings during this session the following

objects were shown :

—

Spindle-Tree berries (Euonymus europmus) from Suffolk

—

(Miss M. M'Kean).

Bird-nest Fungus—(Eev. A. S. Wilson).

Kauri Gum (with brooch) from the Kauri or New Zealand

Pine {Dammara australis)—(Mr J. G. Munro).

Transverse section of stem of a cherry-tree, showing a

curious leaf -like marking caused by a fungus—(Mrs Fair-

grieve).

Case of South American Butterflies—(Miss E. B. Somerville).

Paste or Bark Mites (Fsocidce) shown under the microscope

—(Mr James Adams).

Specimen of Great Tit (female)—(Mr S. Archibald).

Specimens of Tiger and Crocodile from Sumatra—(Mr James

Gray).

Specimen of Aldrovandis Skink {Plestiodon aldrovandii), and

living specimens of

—

Alligator,

Ocellated Lizard (Lacerta ocellata),

Monitor ( Varanus grisens),

Delaland's Gecko {Tarantola delalandii),

and Lantern Views of the Hagenbeck Zoological Gardens,

Hamburg—(Mr T. H. Gillespie).

Birds— Mules: Light Goldfinch, Dark Goldfinch, Dark
Linnet, and Cinnamon Greenfinch.

Hybrids : Goldfinch - Bullfinch, Greenfinch - Bull-

finch, Linnet -Bullfinch, and Goldfinch -Green-

finch.—(Mr Louis J. Arrighi).
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Natural Kock Crystal enclosing Tourmaline Crystals—(Miss

M. M'Kean).

Productus giganteus and Calcite Spar, from Buxton—(Dr

Sprague).

Small striated boulder from the Dwyka conglomerate, South

Africa—(Mr W. C. Crawford, F.E.S.E.).

Glaciated pebbles from various localities—(Mr T. C. Day).

Taille stick used in Normandy—(Miss Paterson).

ANNUAL BUSINESS MEETING.

The Annual Business Meeting of the Society was held in

the Hall, 20 George Street, on the evening of Wednesday,

October 27, 1909—Mr A. B. Steele, President, in the chair.

The Honorary Secretary submitted the following report :

—

"During the Session 1908-1909 six indoor meetings of the

Society were held. The numbers attending showed an im-

provement on the previous session, and it is to be hoped this

will continue, as the success of any Society depends upon the

interest which its members take in its affairs. I have again

to mention that it is also desirable that members should

voluntarily tender contributions, both of papers and exhibits,

for next session.

" During the summer eighteen Field meetings were arranged.

The weather was most suitable for field-work, only one really

wet afternoon being experienced, which fortunately cleared up

later. The attendances were good as compared with last year,

the average attendance being 25.^

" Compared with last year, the membership is reduced by

15, the total of ordinary members being 209. This is an

alarming reduction, and, in the interests of the Society, I

would beseech each member to get a friend enrolled. Of new
names 20 were added to the list, while 85 names were with-

drawn. Of these latter 32 resigned, while 3—Mr David

Lewis, Mr James M'Intosh, and Mr Eobert Muir—died. I

have also to report the deaths of Mr John Walcot, an honorary

1 For a full description of the Summer Excursions of 1909, see art. by the

President, ante, p. 172.
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member, and who was President of the Society from 1879 to

1882, and the Eev. Alex. S. Wilson, M.A., B.Sc, North
Queensferry, a corresponding member and a frequent con-

tributor to the Society. These deaths are deeply to be

regretted.

" The meetings of the Microscopical Section were, as

formerly, held at the house of Mr W. C. Crawford. Eleven

meetings were held, and the work was both interesting and

instructive. Members are invited to join this section of the

Society's work. Those desirous of joining will be made
welcome by the Convener."

The Statement of Income and Expenditure for the past

year, already in print and in the hands of the members, was
held as read. The income for the year was shown to be

£78, 6s. lid., and the expenditure £55, Is., leaving a balance

in favour of the Society of £23, 5s. lid.

The election of Office - bearers and Councillors to fill

vacancies was next proceeded with. The following is a

complete list, the names in italics being those now elected :—
President—A. B. Steele.

Vice-Presidents—Rupert Smith, Miss Lily Huie, and T. G\

Bay.

Honorary Secretary

—

Allan A. Pinkerton.

Honorary Treasurer—George Cleland.

Editor of ' Transactions '—James B. Stewart, M.A.

Auditors—R. C. Millar, C.A., and Charles Campbell.

Councillors—W. J. Pierce, Henry J. Pearce, John Pursell,.

Geo. M. Brotherston, P. L. M'Keever, George Mackay, Miss

Mary Allan, L.L.A., George D. Stewart, James Saunders, Thos.

A. B. Wood, Ferguson Hamilton, and Rohert M. Adam.
Mr John Thomson was thanked for his services as Honorary

Secretary during the past five years.

It was intimated that for the prize offered for a collection

of Fresh-Water Algse one lot had been sent in ; and it was

agreed that Mr James A. Terras, B.Sc, should be asked to

examine this and report upon it.

The usual votes of thanks were awarded, and the meeting

terminated.
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SESSION 1909-1910.

L—THE BED DEER, FOX, WILD CAT, AND GOLDEN
EAGLE IN GLEN GARRY FOREST.

By Mr SYMINGTON GRIEVE.

{Read Nov. U, 1909.)

So much has been said and written about the fauna of every

part of the British Isles, that it is difficult to find anything

new to speak or write about. I am afraid that I must travel

along ^much of a well-beaten track, but I intend to tell you

in simple words some things I saw and observed during

a stay in the Big Glen of Inverness-shire in August and

September 1908.

I was living at the edge of the Glen Garry deer forest,

and had many opportunities of observing the creatures found

in it, and also in its immediate neighbourhood. During the

first half of August I was allowed to take long walks through

the forest, and to climb its mountains, and even to visit its

sanctuary. These rambles afforded me much pleasure ; and

observing the red deer {Cervus elaphus) in their wild haunts,

and frequently at very close quarters, might make one not

versed in the subject inclined to think it must be compara-

tively easy for sportsmen to shoot them. I have had many
opportunities of studying the subject in other deer forests,

and I well know how it is possible to tramp over a forest for

days and never see even a single deer. My luck in Glen

Garry deer forest was different, but others >'ere less fortunate

VOL. VI. N
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in getting into close quarters with the deer when they wanted

to do so.

The shooting did not begin until early in September, and,

notwithstanding what I had seen, the skilled shots who visited

our section of the forest had very poor sport, and I was sur-

prised to hear how difficult it was to get within range of the

stags when one had a rifle with him. At times the deer were

to be seen by us literally in hundreds. It was interesting to

approach them and watch how inquisitive they were, and how
the whole herd was surrounded with solitary stags on sentinel

duty. They seemed so overcome with surprise, especially

when ladies were with us, that they allowed us to walk within

a short distance of them. When we were considered to have

approached too near, some veteran stag, their leader, gave a

loud bark, not unlike that of a dog, which was the signal for

the herd to move on. Then there was a rush of the hinds,

and, as soon as they were safely off, the stags followed. It

was always an interesting and beautiful sight to watch these

wild creatures and study their ways.

The sportsmen used our stable, and started from and re-

turned to our place, so we had opportunities of seeing all the

stags that were shot. I was surprised one evening to find

that one of two stags brought down from the mountain had

only three sound legs— one of the fore-legs having been

removed at the knee joint. The injury was an old one and

the wound quite healed. How the stag had met with it no

one knew, and this stag had not been observed by the foresters

until they saw it that day during the stalk, as it lagged behind

the herd a little. The sportsman did not want to shoot, but

the forester with him begged him to kill it, which was done.

With only three legs in use it must have had a struggle for

existence, but I was surprised to see it in such good condition

as it was. How it managed to feed in its crippled state was

the mystery. I found the muscles of its remaining fore-leg

greatly developed, no doubt from the continuous strain upon

it and to compensate for the loss of the other limb. The

muscles of the portion of the injured leg that remained were

shrivelled up, and what remained of the limb was no longer

of any visible use. The question naturally arises, How could

this maimed creature with only one fore-leg run, and even
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approximately keep pace with the other deer, considering their

swiftness ? How could it bend forward with steadiness to

nibble the grass and herbage it lives upon ? These are

questions more easily asked than answered. But when one

had seen the roughness of much of the ground where it was

shot, and where presumably it lived, the fact that it managed

to exist created marvel.

In a paper read to this Society on 20th November 1885,

and which appears in the 'Transactions,' vol. i. pp. 278-286,

I dealt with the habits of the Ked Deer at considerable length

I referred, to the antlers of this deer, and the habit they have

of casting them each spring and then eating them. Generally

not a vestige of the cast antlers is left, and that is why cast

antlers are so seldom found in the forests. Sometimes the

stags are disturbed when at their repast, and at other times

cast their antlers in situations where they cannot remain to

finish their curious meal. On these occasions, which are rare,

sometimes a portion of an antler remains, showing signs of

gnawing. [To illustrate this, several specimens were shown.]

One specimen was got in September last by my daughter

on the sea-shore at Ben Hiant Forest, Ardnamurchan. It

had evidently been cast off while the stag was on the beach

below high-water mark, and the advancing tide had compelled

the animal to leave the savoury morsel. Another specimen is

from Glen Garry deer forest, and was found near the shore

of Loch Lochy, beside a path frequented by pedestrians. I

might say much more about the red deer, but would refer

you to the paper I have already mentioned for further

information.

The Eoe Deer {Ca^reolus caprea, Gray) is also found

in a number of places in and near the Big Glen, where

there is wood, but it is not very numerous about Loch

Lochy.

The Fox {Canis vulpes, Linn.) is found in larger numbers

than some of the farmers like, and it is destroyed when oppor-

tunity occurs. It is, however, comparatively safe in the

fastnesses of the forest and in the holes among masses of

fallen rock. It is seldom seen at close quarters, but I had

one opportunity which I will relate. I was botanising up the

bed of a small burn, and was some distance up the mountain.
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when in a gully among birch and alder trees I heard a rust-

ling sound, as if some creature were approaching through the

brackens. I had just time to turn round, when to my
surprise a very large dog fox, in magnificent fur, came

trotting down a sheep - path and across the stream, within

four yards of me. I stood quite still, an interested spectator,

wondering if the fox would discover my presence. As soon

as it got over the stream it must have winded me, as it stood

still and cocked its ears, then took a step or two until it was

able to get a view of the lower glen and the hillside. It

was not in any way alarmed, but was suspicious. It stood

perfectly still, but did not think of looking up-stream. In

the stillness I seemed to hear my heart beating, and the

effort I had to put forth to keep from moving created a feel-

ing of suspense. The fox, having made its survey without

discovering me, was about to move off, when I thought my
turn had come, so I gave a loud shout. For a moment the

wild creature seemed electrified, then it looked in every direc-

tion but the right one. When at last it saw me so near, it

slunk up the bank along the sheep-path, and I rushed after it

to see it bounding along the hillside in full cry to some quiet

place less haunted by man.

The Wild Cat {Felis catus, Linn.) is another creature found

in Glen Garry forest. Its favourite haunts are birch woods

high up the mountains among boulders or cairns of loose

stones. It is in such situations that it breeds, and when the

young are about, the old cats are dangerous and will attack

man. There is a well -authenticated story told of an old

farmer who lived at North Laggan. He was walking over the

moor high up on Ben Tee, when he observed a kitten running

about a cairn of stones. He managed to capture it, and,

carrying it with him, he walked down the mountain to where

he had left his horse. Having mounted, he was riding home
with the kitten in front of him, it making considerable noise.

All at once his attention was attracted to a sound in the

distance, and, looking round, he observed the mother wild

cat coming after him. He rode on as hard as he could, but

the mother cat soon got alongside and sprang on the horse.

The situation was now so serious that the farmer, to save

himself, had to throw the kitten on to the road, where its
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mother immediately joined it, and the farmer and his steed

escaped.

In warm sunny days the wild cat is fond of getting up a

birch-tree and lying out full length along one of the limbs,

its tail hangiug down. I know those who have come across

it suddenly in such positions, and they have told me that they

thought it was discreet to retire as quickly as possible. I

was warned to be careful during my wanderings among the

birch woods, but—fortunately or unfortunately, according to

different points of view—I did not come across the wild cat

in its native haunts. I visited these places and made careful

search, and, under guidance, saw where they lived and bred,

but the wild cats were not so obliging as to make their appear-

ance. About twenty years ago many naturalists thought it

had been killed off as a native wild species, or at least was

upon the verge of extinction, so few were the notices that

appeared regarding it. Fortunately that opinion was incorrect,

as it still exists in considerable numbers over a wide district,

principally along the West Coast from Lochaber and Morven
northwards. In the late spring, and during summer and early

autumn, it generally lives high up the mountain-sides ; but at

other periods of the year it frequents the valleys and lower

stretches of the mountains. Its habits in this respect are no

doubt regulated to a large extent by the question of food-

supplies. It is fond of rabbits, but captures many grouse

and other game-birds, especially during the breeding season.

The wild cat is therefore not a welcome guest on an ordinary

shooting ; but in a deer forest, where it is undesirable to have

winged game, which many a time fly off in front of the

stalkers and spoil the sport, they are not looked upon with

so much disfavour. However, even in a deer forest they are

not free from the attentions of the trapper, as a certain

value attaches to their skins, which are generally the per-

quisite of the foresters on whose beat of the forest they

are found.

My own opinion is that the wild cat has increased in

numbers in Scotland during recent years, which is no doubt

largely owing to the instructions issued by proprietors and

factors for its preservation.

The Golden Eagle (Aquila chrysaetus) is a majestic bird
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when on the wing, and has its eyrie high up the mountain-

side, frequently in the face of a precipitous crag. It

generally frequents the same spot year after year, where it

rears its young. It nests early, and lays either two or three

eggs, which are hatched out by the end of April. The young

remain in the nest for a considerable time before being able

to fly. It is said that the nestlings are left a good deal

to themselves, as the mother often goes away in the morning

and does not return until sundown with the necessary sup-

ply of food. When they finally leave the nest, the young

birds for a period keep much in the company of their

parents, probably to learn their lesson in obtaiuing food-

supplies. They are apt pupils, and ere long are quite able

to capture all they require for themselves in the way of

blue mountain hares, rabbits, or grouse. The eagle is also

fond of carrion, which is frequently its undoing.

These majestic birds may at times be seen in family

parties, or in small flocks, slowly circling overhead as they

wing their way homewards of an evening. I observed they

seldom flew direct to their eyries, but took circuitous routes,

and after disappearing behind a mountain would take a

turn to reach the point they desired to approach unobserved.

When in a boat on Loch Lochy of an evening, I have seen

as many as six at one time come from a north - easterly

direction and circle above our heads, and then wing their

way to the south - west into the wild country of Cameron

of Lochiel, and pass out of view.

Most frequently the golden eagle goes in pursuit of its

prey alone, and sometimes comes unexpectedly very close

when one is on the mountain. One day in August 1908
I was botanising under the great waterfall at Kilfinnan,

close to the edge of Glen Garry deer forest. The sun was

shining brightly, and a slight noise overhead made me look

up, and what a sight met my gaze 1 A large eagle with out-

stretched wings was hovering above me not more than twenty

yards away. I was so near that I could see right through its

wing-feathers, and in the brilliant sunshine it looked diaph-

anous—" a thing of beauty." The bird did not seem fright-

ened, as it continued hovering for about a couple of minutes,

to my great pleasure and delight. I returned again and
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again to the place of our rencontre, but the eagle never

obliged me with another visit.

I recollect another occasion when a golden eagle approached

very near to two of us during an excursion of the Botanical

Camp to Glen Lyon. My companion, who died some years

ago, was a member of this Society, and did valuable work

for it. He was known to some of you who are old members,

but it must be over twenty years since he took an active

part in the work. We were botanising upon Ben Yannoch,

and had taken separate routes. I was working very rough

craggy ground, and several times during the day a golden

eagle had come quite close to me and seemed very inquisi-

tive. In the afternoon, on my way home, I met my friend,

who had not gone so far as I had, and who had not seen

the eagle. As we had some time to spare before leaving

for the camp, we determined to climb up the face of a cliff

which was high on the mountain. We were on rather a

steep part, and within three yards of the top, when, to our

surprise, the eagle, with wings outspread, sailed over the top

of the cliff within a few feet of us. The large bird evidently

got a fright, as immediately it observed us it gave a flutter

with its wings and rose higher in the air. It did not, how-

ever, go far, but again came closer to see what we were about.

My companion, who was frightened at the sudden appearance

of the eagle, was now panic-stricken. I begged him to stay,

and I assured him there was no danger, but it was useless

to plead with him. Down the hill he went at a dangerous

speed, but fortunately without accident, and made for home.

When I afterwards pointed out to him the risk he ran when
clambering down the mountain, and that the eagle had no

intention to attack us, my arguments were all in vain, as

he thoroughly believed he had had a miraculous escape from

mortal danger. I remained and continued my botanising, and

for some time the eagle kept circling round at a respectful

distance, and never attempted to attack. It seemed to be

of an inquisitive nature, but possibly it may have been

accustomed to follow a trapper during his operations and

to pick up any castaway carcase ; but in any case this

particular eagle did not seem in any great fear of mankind.

When in wild mountainous parts of the Highlands one often
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sees an eagle or eagles, but it is only upon rare occasions that

they approach as near as in the instance I have just narrated.

The golden eagle is increasing in numbers, and is to be seen

at times in almost any part of the Scottish Highlands where

there are high mountains. It no doubt owes much to the

protection afforded it in the wild recesses of our deer forests,

and I do not remember any district where I have seen more

of those birds than around Loch Lochy.

It is rather curious how some birds of prey increase and

decrease in Scotland, and the present position of the two

eagles that nest in this country may be given as an instance.

About forty or fifty years ago it was acknowledged that the

sea eagle or erne {Halimtus alhicilla) was the more numerous

of the two species in the British Isles. It formed its eyries

in almost every suitable situation among the cliffs of the

Western Mainland and Western Isles. Now it has nearly

disappeared, and, unless it obtains more protection than at

present, will cease to be a breeding species in Britain within

a few years. As regards the golden eagle, the position has

much improved, and from being the rarer British bird of the

two, it is now much the more numerous. It is gratifying

to have to record this increase, which is almost entirely due

to the instructions issued by landed proprietors for their pro-

tection. May I plead for the same amount of protection for

the sea eagle, as we can ill afford to lose even one wild bird

from the fauna of these islands.

I have seen the sea eagle a number of times, but always at

a distance, except on one occasion. I was botanising in the

Applecross deer forest in West Eoss-shire, with the permission

of the proprietor, and was accompanied by his head forester.

We had been a long tramp, and were approaching Loch

Torridon, when I saw a splendid specimen of the sea eagle

suddenly appear over the mountain, and, passing quite near

us, settle down behind a low ridge of hill. The bird was

so near that we could see every detail of its plumage and

white tail distinctly. It was just disappearing when I pointed

out the eagle to the forester and told him what it was. He
said that I was quite mistaken, and that during the twenty-

seven years he had lived in the forest he had never seen such

a bird there. As he was very doubtful regarding the accuracy
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of my observation, I suggested that we should walk as quietly

as possible to the place where we had seen the eagle go out

of sight, as when it disappeared it was evidently landing upon

the ground. He then told me it was rather curious that the

eagle had gone down at the only place near where there were

any rabbits. When we got to the edge of the ridge, sure

enough there was the eagle only a short distance off. It was

busy feeding upon a rabbit, and let us approach until within

about ten yards, when it rose majestically and flew away.

ISTow there could be no mistake about identification, and

my companion was as highly delighted as I was at the

unusual sight.

Eagles, from their habit of eating carrion, often fall into

traps ; but the law, as it now prevents the use of such

engines of destruction, has no doubt within the last year

or two contributed in no small degree to their increase. If

it were not for their disgusting habit of living upon carrion,

which seems to connect them more with the vultures than

the hawks, they would be looked upon with more favour,

and attain to an even higher pinnacle of fame than they

hold at present, considering their majestic movements, when
without almost any motion of their wings they circle and soar

until hidden in the clouds.

ll.—THE TOADS AND FROGS OF TEE LAGGAN
DISTRICT.

By Mr SYMINGTON GRIEVE.

{Read Nov. 24, 1909.)

My observation and collecting was all done in the Laggan

district of the Great Caledonian Glen, during my residence

there in August and September 1908. As the locality was
suitable for such an investigation, a short paper giving

some of the results may be of interest to you as field

naturalists.
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I began by having a house constructed with a roof that

lifted like a lid, so that I could, observe my collections. The
front of the house was open, with wire-gauze nailed over it.

Inside I placed a number of large biscuit-tins. I lined the

bottom of these with sphagnum to the depth of about three

inches. I found this arrangement to suit admirably, and it

was astonishing in how short a time the toads and frogs

became quite tame and fed out of our hands. In fact, my
family and I became much attached to them, and it was with

regret we gave them up when the time came for handing some

of them over to the Eoyal Scottish Museum authorities. The

others, having served our purpose and given us our lesson, we
allowed to go free.

The Common Toad is very plentiful in the district, and if

coloration and habits are to be depended upon, I should say

there are two distinct varieties of these creatures about Laggan,

probably Bufo viridis and Bitfo calamita. The one is the usual

form, with its skin dark and warty. It was found among the

heather, in boggy places on the moor, and after rain was to be

seen in large numbers about the public road. The other is

olive-green in colour, with fewer warts upon its skin, and

mostly frequented the meadows, but was found also in small

numbers at the edge of the heather and beside the public road.

I drew the attention of the Museum authorities to these differ-

ences, but they seemed to think that all the toads belonged to

one species. Possibly they are right, as I found that in con-

finement and in the darkness of their house there seemed a

tendency for the olive-green toads to get darker in colour.

However, I am not quite sure in my own mind whether we
had two distinct varieties of this creature or only one. It has

been recorded that toads found embedded in crevices of rock,

when discovered, are pale in colour, but rapidly get darker

when exposed to the atmosphere. From such an observation

it seems evident these creatures have some power of adapting

their coloration to their immediate surroundings.

Most people have an aversion to toads, and when I have

been handling them on the hillside I have had, on more than

one occasion, a man expostulate with me for risking my life in

such a way, and call out and shudder, expecting dire results

from my supposed foolhardiness. I once had a large black
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retriever dog which delighted in carrying other creatures be-

sides game in his mouth. I have seen him for his own
pleasure, when we were out driving, seize a hedgehog and

carry it for miles in his mouth, running all the time beside

our waggonette. When he could get nothing larger or more

important in his eyes, he would capture a frog or a toad and

carry it in his mouth without doing the creature any injury.

He seemed to think it was his duty always to be carrying

something, but he soon learned to dislike toads. I have

several times seen him seize one, and, after having it for a

moment or two in his mouth, he would give a shudder and

throw it to the ground with evident disgust. The cause of

this is the horrible acrid taste and evil smell of the viscid

exudation from the skin of the toad. This exudation becomes

solid when exposed to the air, and it is probable that it only

became obnoxious to the dog when it was dissolved by the

moisture of its mouth. In our own climate one can handle

toads with impunity, unless one has cut hands or an abraded

skin, when it is better to leave these Batrachians alone. The

viscid matter of the toad, when it enters a wound, is an active

irritant, and might cause inflammation, or even something

worse. In warmer climates, the exudation from the skin of

tlie toad is more potent in its effects, and when injected into

birds, or even a dog or a goat, will kill them in a short time.

It is said a frog will die if the exudation from a toad is merely

applied outwardly to its skin without any injection. Indians

use the poison of toads for their arrows, and obtain it by

placing the toads upon spits in front of a fire. The heat

excites the cutaneous secretion, which is collected by the

Indians.

But I have told you the worst, and the toad is not a creature

to be dreaded or avoided, as the foregoing might lead one to

suppose. They are docile pets and easily domesticated, and it

is most interesting to watch their ways and see them feed.

They insist upon having live food : a worm, an ant, or a fly,

or smaller insects— all are acceptable ; and these are whipped
into their capacious mouths by a very rapid movement of the

tongue, that makes its smaller prey seem to disappear from

before your eyes as if by magic. "With worms it acts differ-

ently : it opens its mouth wide and seizes them generally by
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the middle, and with the aid of its feet it manages to keep

the worm in its jaws, and gradually gulps it down.

A toad is useful in a greenhouse or frame in keeping down
insects, and may be even kept in a fern-case for a time ; but

my own experience is that in such a confined space it requires

to be regularly fed, and besides, is apt to do damage to the

plants from its burrowing propensities. I once met a gentle-

man from Norfolkshire who told me that his father had a

number of toads in separate houses, and that by whistling a

different call to each of them, the individual wanted would hop

out to be fed. He explained that they had been captured

when young, and some had been in captivity for years. I

have kept toads for many years, and my own experience does

not agree with that of the gentleman I have just referred to.

I have found these creatures vary very much in intelligence.

Perhaps the one thing that makes them fearless is the neces-

sity of having food when really hungry. Then they become

quite interesting and more active, and show an intelligence

that is surprising. But I never cared to cause them suffering

from want of food, and therefore I did not create the conditions

necessary to excite their intelligence to the highest pitch.

It is surprising how both toads and frogs can climb. I have

several times put a number of toads into an ordinary garden-

frame, set down on flat ground that was very hard—such as a

garden-walk covered with gravel. The conditions were such

that the toads could not burrow, and the joints of the frame

w^ere so close that no toad could get through, as far as one

could see. As long as the insect-life in the frame was abun-

dant, they would all remain, but when that became exhausted,

all, or nearly all, would suddenly disappear. How they got

away I was never able to find out, unless they climbed up the

sides or corners of the frame and got out by the windows,

which were generally left slightly open for ventilation. I

found that my collection in the Great Caledonian Glen were

all quite able to climb up the smooth sides of a large biscuit-

tin and escape into the house which I had constructed for

them
; but once in, they could get no farther, so they did not

escape. I was rather puzzled at first as to how they managed

the operation, so I observed them carefully by night as well as

by day, and soon found out their modus operandi^ which was
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very ingenious. They evidently could not jump out, neither

could they climb up the smooth flat sides of the tin, and the

question arose, In what other way could they escape ? Well,

this is how it was done. A toad retired to a corner of the tin

with its head in the corner, and, splaying out its feet on the

tin on each side of it, gradually worked its way up to the top

and got out over the edge. They seemed to have no diflSculty

in getting up the corner of the tin in this way, until they

reached the rim, but if it was slightly overhanging inwards it

proved a difficulty, and the toad would sometimes stick at that

point, unable to get farther, or, overbalancing itself, fall back

into the tin. Such failures did not deter the creature from

trying again, and its efforts were almost invariably crowned

with success.

Toads are so easily obtained, and give so little trouble,

that they are worthy of more study. During winter they

hibernate, but in spring they are once more as active as

ever. Even when allowed a large amount of freedom, they

will, of their own accord, generally turn up at the place

where they were wont to be fed before their winter sleep.

The Common Frog {Rana temjporaria).—These creatures are

abundant during the early part of the summer, but in Sept-

ember we found them exceedingly difficult to obtain. After

much searching, my gillie found a large and beautifully

marked specimen on some green pasture -land about 1250
feet above sea-level. I was with him at the time, and we
brought the creature home and put it into its tin box within

the house I had constructed. About half an hour later,

when it was beginning to get dark, I was startled by hearing

a loud sound, like the wild cry of some large sea-bird, just

across the roundel in front of the house. Tu-wheet ! tu-

wheet ! Tu-wheet ! tu-wheet ! It at once occurred to me
it must be the latest addition to my menagerie that was

causing the noise. So I ran downstairs to see, and found

a lady friend who was visiting us rather alarmed. She

had been working close to the open window of a sitting-

room when the sound began, and, seeing nothing to cause

or account for the weird cry, evidently thought it came
from something uncanny. When I reached the frog-house

and lifted the lid, there was Mister Froggy sitting up in
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the middle of his tin, and almost at once he began his

wild call. He continued calling all night, which consider-

ably disturbed the slumbers of some of my household. He
even continued his cry from his darkened house until late

in the morning, when he got his morning meal. He did

not make his cry every night, but when the weather was

warm he would continue it for several nights together.

He was wonderfully tame, and took a live worm out of

my hand the first day. Day by day he got tamer, and

knew those who fed him quite well, coming at once out

of his hole among the sphagnum whenever the lid of his

house was raised. We always put a few live worms into

his tin, and these quickly disappeared down into the moss.

As we invariably found all, or nearly all, of these on the

bottom of the tin when we cleaned it out, we came to the

conclusion that he did not avail himself much of that

source of supply, and preferred to be fed from our hands.

It was very amusing to see him take food. He made a

dart at the worm, and generally managed to get it into

his mouth. A moment later one end would begin to crawl

out of the side of his jaws. Then there was an energetic

use of his forefeet to assist in keeping the worm in. Fre-

quently, as one end of the worm was got into his mouth, the

other end appeared struggling to escape, and so the fight

went on, but always ended in the frog swallowing his prey.

In time we managed to get a few more frogs, but they

were neither so large nor so beautifully marked as our

pet " Tu-wheet." He was of a bright yellow colour, with

light-brown spots and markings. When he arrived in the

Museum he was put into the Aquarium, where, a few weeks

later, along with some of my family, I went to see him. He
looked thinner and not quite so jocose or so much at home

as in his tin box. He showed no sign of recognition, and

evidently had forgotten us as friends, and I confess we left

his presence with a distinct feeling of disappointment.

Frogs have some power of adapting themselves in colour to

their surroundings, and, within a short time of being changed

from one place to another, become darker or lighter in shade

of skin, so as to assimilate in appearance with the ground on

which they are living. At least, that is the conclusion I
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have arrived at after careful observation. They proved much
more interesting pets than I had expected, and are easily

supplied with food by any one having a garden where worms

can be obtained. I never kept in captivity so interesting a

Batrachian as " Tu-wheet," or one that seemed more contented

and happy although deprived of freedom. He had latterly

to share his tin with other frogs that, like the toads, were

always attempting to escape, but he seemed quite content in

his home, and never tried to get out. It was interesting to

find the otlier frogs used the same method as the toads to

escape, and succeeded even better than they did in climbing

the walls of the tin. These creatures could never have been

immured in a large tin box before, yet they discovered for

themselves the same method of escape as the toads. I on

more than one occasion found several of them, one above the

other, with a space between them, ascending the walls of the

corner of the tin at the same time. We seldom give credit

to such a creature as a frog for any instinct such as I have

described, but verily we do not know everything.

If what I have written gives any one a better opinion of

the loathsome toad and the slimy frog, then I will be amply

repaid.

At this meeting Mr Wm. Wilson, Kildrummy, read a

paper entitled " Notes on Botanico-Chemical Observations,"

in which he discussed the varying effects of the same arti-

ficial preparations on different plants. He referred to the

great difficulty in drawing exact conclusions from observa-

tions of the growth of plants under treatment. He stated

that " much still remains to be discovered. Thus some

reliable information on the best means of bringing forward

flowers as well as fruit to proper form in a late season

would be of immense advantage, and would tend to en-

large the area of the fruit and flower industry of this

country."

At the meeting of Dec. 22, 1909, Miss Lily H. Huie
read a paper, illustrated by the lantern, on " Eesearches

and Theories on the Cell Nucleus during the Last Decade."
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Mr W. Forgan showed on the screen astronomical slides of

the Lick Observatory, and gave explanations. Slides depict-

ing a White Blackbird were shown by Mr George Cleland.

111,—MIGROFVNGI OBSERVED AT
BAVELAW CASTLE.

By Mr D. A. BOYD, Corresponding Member.

{Read Jan. S6, 1910.)

In addition to the report on this excursion which has already

appeared in the Society's 'Transactions,' vol. vi. p. 177,

it may be stated that specimens of 35 species of Micro-

fungi were obtained in the course of the afternoon. These

included 1 species of Phycomycetes, 1 of Ustilaginese, 8

Uredinese, 9 Discomycetes, 3 Perisporiaceae, 3 Pyrenomy-

cetes, 3 Sphaeropsidese, 2 Melanconiese, and 5 Hyphomycetes.

The following are noted as worthy of mention :

—

Ascobolus vinosus Berk.—On rabbit-dung.

Sclerotinia baccarum Eehm.—Sclerotia in withered berries of Blaeberry.

New to Forth Area.

Pseudophacidium Smithianum Boud.—On dead leaves of Crowberry.

New to Forth Area.

Lachnea scutellata (Linn.) Gill.—On a decaying trunk.

Pseudopeziza trifolii (Bernh.) Fckl.—On living leaves of White Dutch

Clover.

Anthostoma turgidum (Fr.) Ntke.—On dead bark of Beech.

Microsphaera grossulariae (Wallr.) Lev.—On living leaves of Gooseberry.

Erysiphe Martii Lev.—On Yellow Meadow-Vetchling.

Phyllosticta sambuci Desm.—On living leaves of Elder. New to Forth

Area.

Actinothyrium graminis Kunze.—On dead culms of Molinia ccerulea.

Gloeosporium salicis West.—On living leaves of Willow. New to Forth

Area.

Zygodesmus fuscus Corda.—On rotten bark.

Isaria farinosa (Dicks.) Fr.—On a dead lepidopterous pupa.
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lY.—PARASITIC MOULDS AND MILDEWS

By Mr D. A. BOYD, Corresponding Member.

{Read Jan. 26, 1910.)

Although the British species of parasitic moulds and mildews

are comparatively few in number, they nevertheless possess

considerable economic importance. In many seasons, for

example, the devastation occasioned by the fungus of the

potato-disease {PhytopMliora infestans, De Bary) causes wide-

spread disaster to growers of the tuber ; while various other

species attack garden and field plants, so as to render them

unsightly or unmarketable.

Many of these parasitic moulds and mildews bear consider-

able resemblance to one another, not only in their common
habit of preying upon living plants, but in their producing in

greater or less abundance, on the surface of the affected leaves

or stems of their host, numerous hyphse or threads upon which

the conidia are developed. When occurring plentifully, the

hyphse and conidia usually impart to the affected surface a

downy, floccose, or mealy appearance. In their life-history,

however, these parasites exhibit considerable diversity. Some
belong to the Phycomycetes and others to the Hyphomycetes,

two great groups which differ materially in their modes of

development and reproduction. The former are endophytal

parasites, and produce a mycelium which permeates the in-

ternal tissues of the host. On account of the destruction of

the chlorophyll in the cells, the affected parts generally assume

a somewhat blanched or pallid appearance, often accompanied

with considerable thickening or distortion of the tissues.

Moulds of this class are capable of reproduction by two

methods—viz. (first), sexually, by means of oospheres and

antheridia formed by the portions of the mycelium which

permeate the internal tissues of the host ; and (secondly),

asexually, by means of conidia formed upon those portions of

the mycelium which pass outward to the external surface of

the host. As the result of the fertilisation of each oosphere

by an antheridium, an oospore is formed which serves the

VOL. VI.
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purpose of a resting-spore, and remains within the dead tissues

of the host until liberated by the decay of the latter in winter

or spring. In some species the oospore germinates directly

by emitting a tube which becomes branched and forms a

mycelium ; while in others numerous zoospores are formed

within ,the ripe oospore, and are liberated by the rupture of

the outer covering which envelops the latter. The zoospores

are provided with motile threads, by which in wet weather

they are able to move about, but they finally become quiescent

and emit a germinating thread. When brought into contact

with the host-plant, the thread enters one of the stomata and

develops a mycelium. In many species of parasitic Phycomy-

cetes, each of the conidia produces several zoospores which

resemble those emitted from the oospores, and germinate in a

similar manner. Turning now from the Phycomycetes to the

parasitic Hyphomycetes, we may observe that the latter are

epiphytal, and produce a mycelium which only affects the

superficial tissues of the host. They chiefly occur on the

leaves of the host-plant, where they either form a coating of

hyphae, or give rise to withered or faded spots which bear

clusters of conidiophores on their lower surface. The conidia,

on germinating, at once develop a mycelium, and never pro-

duce zoospores. Many of the so-called " species " of parasitic

Hyphomycetes have now been ascertained to be merely an

early or conidial stage in the development of certain species

of liigher fungi, especially the Ascomycetes.

While the genera and species of these moulds and mildews

can only be satisfactorily determined with the aid of the

microscope, it may be observed that the conidiophores of the

parasitic Phycomycetes are generally more highly developed

and more fully branched than those of the Hyphomycetes

;

the conidia are more uniformly of a broadly-elliptical or sub-

globose shape ; and the affected tissues of the host are more

frequently distorted or blanched than withered.

For further information regarding parasitic moulds and

mildews, and a fuller account of their life-history, reference

may be made to Massee's ' British Fungi : Phycomycetes and

Ustilagineae,' 1891; Massee's 'Text Book of Plant Diseases

caused by Cryptogamic Parasites,' 1899; Massee's 'British

Fungus Flora,' vol. iii., 1893; Cooke's 'Fungoid Pests of
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Cultivated Plants/ first published in the ' Journal of the Eoyal

Horticultural Society/ vols, xxvii.-xxix., and issued separately

in 1906; and De Bary's 'Comparative Morphology and

Biology of the Fungi, Mycetozoa, and Bacteria/ English

translation by Garnsey and Balfour, 1887.

As the study of parasitic moulds and mildews has hitherto

been much neglected in Scotland, a list of some of the com-

moner and more notable forms observed in this country is

submitted, in the hope that it may have the effect of stimulat-

ing further interest in the subject. Most of the species

referred to appear to be widely distributed, and are probably

to be found in many localities within the Forth area.

Phycomycetes.

The endophytal parasites included in the Phycomycetes are

represented by five genera—viz., Cystopus, Phytophthora, Plas-

mopara, Bremia, and Peronospora.

In Cystopus, each of the conidiophores terminates in a con-

catenate chain of conidia. These fertile hyphge are clustered

in dense groups or sori under the epiderm of the host, so as

to present when mature a conspicuous appearance as swollen

white blisters. The epiderm then ruptures and the conidia

burst through. In this genus, zoospores are developed both

in the oospores and the conidia. Three species may be noted,

viz. :

—

G. candidus (Pers.) Lev.—Abundant on many wild and

cultivated species of Cruciferse, such as Shepherd's-purse, Horse-

radish, Cabbage, &c., on which it forms conspicuous white

blisters containing the conidiophores.

0. spimdosus De Bary.—Frequent on leaves of various

species of thistle, especially the Marsh and Lanceolate Plume-

thistles.

C. lepigoni De Bary.—This appears to be uncommon, but

has occurred on leaves and stems of Sandwort Spurrey in

several localities on the East and West Coasts.

The following four genera were formerly included under

Peronospora. They differ from each other merely in minute

microscopical details, and may therefore be conveniently treated

together.
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Phytophthora infestans (Mont.) De Bary, the fungus of the

potato-disease, is too well known in its effects, and too widely

distributed, to need more than a passing notice. The conidia

are produced on the under surface of dark or withered spots

on the living leaves.

Plasmo'para pygmcea (Ung.) Schrot.—Not uncommon on

leaves of Wood-Anemone.

P. nivea (Ung.) Schrot.—Common on leaves of various

species of Umbelliferse, especially on Goutweed, where it pro-

duces pale yellowish spots, on the under surface of which the

white conidiophores are thinly developed.

P. densa (Pers.) Schrot.—Common on leaves of Yellow-

rattle, and less frequently on those of Eyebright and Bartsia.

Owing to deficiency in chlorophyll, the affected leaves are

conspicuous by reason of their pale yellow colour. The under

surface bears a dense felt of whitish conidiophores.

Bremia lactitcce Eegel.—Common on leaves of Groundsel

and various other wild and cultivated species of Compositse.

Peronospora calotheca De Bary.—Frequent on various species

of Eubiaceae, such as Lady's-Bedstraw, Goose-grass, Wood-
ruff, &c.

P. vicice (Berk.) De Bary.— Frequent on various wild

species of Vetch (especially Vicia sepium) and allied Legu-

minosse, also occasionally on leaves of Garden Pea, where it

usually forms on the under surface dense clusters of violet-

grey conidiophores.

P. alsineaQntm Casp.—Not unfrequent on leaves of Chick-

weed and Mouse-ear Chickweed.

P. arenarice (Berk.) Tul.—Frequent at the sea-coast, and

usually very abundant where it occurs, on the terminal leaves

and stems of Sea-Purslane.

P. parasitica (Pers.) De Bary.—Very common on many
wild and cultivated species of Cruciferse, such as Shepherd's-

purse. Water-cress, Wallflower, Stock, &c., to which it often

occasions considerable injury. It is frequently found on

plants which are also infected with Cystopus candidus.

P. ficarice Tul.—Common on various species of Buttercup,

sometimes covering the whole under surface of the leaves with

a grey flocculence. The affected leaves are also stunted in

size and paler in colour. This must be carefully distinguished
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from Didymaria Ungeri, which produces withered spots on

buttercup-leaves.

P. obovata Bon.— Frequent on Corn Spurrey, usually

causing considerable swelling and distortion of the affected

leaves and stems.

P. trifolioritm De Bary.—Frequent on leaves of various

species of Clover and Trefoil, which it coats on the under sur-

face with a thinly-spread covering of scattered conidiophores.

P. grisea (Ung.) De Bary.—Frequent on leaves of Brook-

lime. The affected leaves are changed to a pale yellow colour,

and bear greyish conidiophores abundantly on their lower

surface. This parasite also occurs on various other species

of Speedwell.

P. effusa (Grev.) Eabh.—Frequent on leaves of various

species of Chenopodiacese, such as Spinach, Goosefoot, Orache,

&c.

P. urticce (Lib.) De Bary.—Frequent on leaves of the

Common and Annual Nettles. This must be carefully dis-

tino-uished from Ramularia iirticce, which occurs on the former

host-plant.

P. Candida Fckl.—Not common, but sometimes locally

abundant, on leaves of Primrose. It is readily detected by

the pale spots which it produces on the leaves, and by the

effused patches of white conidiophores, bearing broadly ellip-

tical conidia, which are developed on the lower surface of

these spots.

P. alta Fckl.—Apparently common, but liable to be over-

looked. It is parasitic on the Great Plantain, where its

presence may be detected by the paler colour and more

erect habit of the affected leaves. These bear conidiophores

scattered thinly over their lower surface.

P. sordida Berk.—Not common on leaves of common Fig-

wort. The affected spots are pale above, and felted below

with violet-grey conidiophores. The oospores of this species

do not appear to be developed.

Hyphomycetes.

The epiphytal moulds and mildews to be mentioned as

included in the Hyphomycetes are represented by 4 genera



202 Parasitic Moulds and Mildews. [Sess.

of the Mucedinese, or forms which have the hyphae and

conidia pale or lightly-coloured, but never brown or black

;

and by 5 genera of the Dematiese, or species in which the

hyphae or conidia, or both, are of a brown or blackish hue.

The genus O'idium includes most of the fungoid pests

known as " mildews," and consists mostly of the conidial

forms of certain species of Perisporiacese, a group of Asco-

mycetes. They usually form a white mycelium which creeps

over the surface of leaves of trees and shrubs, and bears erect

conidiophores, each terminated by a chain of one - celled

hyaline conidia. At a later period of the season the

perithecia are developed from the same mycelium. These

are of a rounded form, pale yellow in colour at first but

becoming brown or blackish at maturity, and are often fur-

nished with simple or branched appendages. In various

species of O'idium, however, the perfect or ascigerous con-

dition is as yet unknown. The following are the more

notable species :

—

0. erysiphoides Fr.—Common on the leaves of many species

of herbaceous plants, which it covers with a thin mealy or

powdery white coating.

0. leucoconium, Desm.—The common mildew of Eoses, and

conidial stage of Sphcm^otheca pannosa.

0. Tiickeri Berk.—The Yine mildew.

0. farinos^im Cooke.—On leaves and green twigs of Apple-

trees in gardens, which it covers with a white powdery coat-

ing. It has been observed in Perthshire and Ayrshire, and is

probably not uncommon throughout the country.

0, chrysanthemi Eab.—The Chrysanthemum mildew.

0. aceris Eabach.—Common on leaves of the Sycamore-

Maple. This is the conidial stage of Uncinula aceris.

0. monilioides Link.—The mildew of Grass, and conidial

stage of Erysiphe graminis.

Another form of O'idium represents the conidial stage of

Podos'phcera oxyacanthce. It occurs on leaves and young twigs

of hawthorn, and is sometimes so abundant as to impart to

the hedgerows an appearance of having been sprinkled with

whitewash. The perfect perithecia or ascophores are not

usually developed very abundantly, and should be looked

for in late autumn.
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In the genus Ovularia, the hyphse or threads are more fully

developed than in O'idium, and the one-celled conidia are

either solitary or more rarely produced in short chains. The

species to be noted are

—

0. veronicce (Fckl.) Sacc, which is frequent on leaves of

Germander Speedwell

;

0. histortce (Fckl.) Sacc, which produces small whitish

clusters of conidiophores on the under surface of leaves of

Bistort ; and

0. oUiqua (Cooke) Oud., which is abundant on leaves of

Dock, causing withered spots which bear on their lower

surface the hyphse and conidia. The latter, however, are

very inconspicuous, and often rather hard to detect.

In the genus Didymaria, the conidiophores are erect, un-

branched, and bear at their apex a single ovate - elliptic

uniseptate conidium. D. Ungeri Corda is very common on

leaves of Creeping Buttercup, where it produces withered

spots which bear conidiophores on their lower surface.

The genus Bamularia is distinguished from Ovularia

mainly by the form of the conidia, which are typically

two or more septate. This is one of the largest genera of

parasitic moulds, and includes a good many species reported

as yet only for England, but some of which, however, may
probably occur in Scotland. In general, the species occur on

leaves of herbaceous plants, and more rarely on those of

shrubs and trees. They usually cause discoloured or withered

spots, on the lower surface of which the fertile hyphse or

threads are produced. The following are some of the most

notable species.

B. idmarice Cooke,—Frequent on leaves of Meadow-sweet,

where the conidiophores occur in small whitish clusters on

the lower surface.

R. epilobii (Schn.)—Probably not uncommon on leaves of

various species of Willow-herb.

B. valeriance (Speg.) Sacc.—Locally frequent on leaves of

Valerian.

B. variabilis, Fckl.—On leaves of Foxglove.

B. calcea (Desm.) Ces.—Frequent on Ground - Ivy, and

easily recognisable by the chalk - white clusters of fertile

hypha?.
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E. ajugce Sacc.—On leaves of Bugle, especially in damp
woods and coppices.

B. torticce, Ces.—Frequent on leaves of Nettle, forming

dense dirty-white clusters of conidiophores.

The species of Dematiese, or black - moulds—the second

group of Hyphomycetes—are very numerous. The vast

majority of these fungi are saprophytic, and many species

occur commonly on decaying leaves, rotten herbaceous stems,

and other putrid vegetation. A few, however, may be noted

as truly parasitic on living plants.

Fusicladium dendriticum Fckl.—Common on leaves and

unripe fruit of Apple, where it forms effused velvety-brown

patches. The conidia are fusoid-clavate, and continuous at

first, but finally become uniseptate.

F. pirinum Fckl., on Pear, is by some regarded as a distinct

species from the preceding, from which, however, it differs in

only a few minor details.

Polythrincium trifolii Kze. & Schm.—Frequent on leaves

of White Dutch Clover, where its threads form convex

cushion - like clusters of a dark olive - brown colour. The

conidia are obovate, and two - celled. This is often found

associated with Phyllachora trifolii, one of the Pyrenomycetes,

of which it is believed to be the conidial state.

Cladosporittm fulvum Cooke.— This is the well - known
fungus of the " Tomato - mould." It was first described in

1883, from specimens received from South Carolina, U.S.,

and its earliest appearance in England was in 1887. It has

since spread rapidly over the country, so as to become a

destructive pest. It attacks the leaves of growing tomato-

plants, forming numerous pale - brown spots which become

darker as the conidia are matured.

Cercospora mercicrialis Fckl,—Common on leaves of Dog
Mercury, where it produces conspicuous withered spots of a

pale-yellow or whitish colour. The conidiophores are grouped

in minute blackish clusters on the pale spots, and are often

hardly visible without the aid of a lens. The conidia are

narrow, vermicular, pale brown, and divided by septa into

several cells.

Fumago vagans Pers.—Frequent on leaves of various trees

and evergreen shrubs, where it forms irregular patches of
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blackish crustaceous filaments. This is regarded as the

conidial state of one or more species of Capnodium, a genus

of Ascomycetes.

Mr W. C. Crawford, M.A., at this meeting, gave a paper on

"A Visit to Touraine, the Garden of France," which was

illustrated by the lantern.

SI,—THE COMMON CAT.

By Dr W. G. AITCHISON ROBERTSON.

{Read Feb. 23, 1910.)

The subject of the common cat is one which to me is of the

greatest interest. I have been privileged to live with cats

all my life, and I am therefore able to speak about them

with an intimate knowledge, not as one who has merely read

about them and their habits, but as one who has been brought

up with them, and who has shared in their pleasures, fears,

and sorrows. It is impossible for one who has merely

an interest, remote it may be—perhaps the interest of the

naturalist who only considers an animal as made up of so

many bones, muscles, and the quality and quantity of its

internal arrangements—to arrive at an adequate impression

of the true life of any animal. To do this requires a sym-

pathy between you and the animal, which you can only have

if you truly love and understand the inner workings of the

animal brain. I make no apology for the subject I have

selected for to-night's discourse. The greatest poets, writers,

and artists have treated the common cat with feelings of

love and admiration, and I have most humbly to apologise for

my endeavour to deal with this subject, because it is one which

lies far beyond my powers. I have therefore to ask your

pardon for my halting sentences and feeble words, which will

but feebly convey to you the high regard in which I hold the

domestic companion of man—the common cat.

The dog needs no champion. It is a curious fact that
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every one likes, or at least professes to like, the dog. Every

one agrees in testifying to its sagacity, constancy, love, and

other attributes. Yet every one knows that in many cases

the dog is aggressive, pugnacious, and even fierce. I do not

intend to discuss the relative merits of the dog and the cat.

Each is in its own way perfect, and fulfils exactly its place in

nature. The cat, however, even at this late day, seems still

to require a champion,—not, indeed, to defend it or its char-

acter, but rather to rouse a proper feeling towards it—to open

the blind eyes of those who, without knowledge, decry this

most lovable little feline. It is a matter of the greatest

wonder why a champion should be necessary. The cat is, ipar

excellence, the household pet, just as the dog is most fitted to be

man's companion out of doors. Can we picture to ourselves a

really cosy room, parlour or kitchen, without the " comfort-

able cat " ? What can add greater pleasure to a quiet seat

round the fireside than the soft purring of pussy ? What
better appetiser could we have than the presence of pussy at

our elbow, reminding us that every little scrap will be thank-

fully received ? It is a remarkable fact that a cat will so

entwine itself into one's affection that folks who previously

did not care much for the animal soon become not only its

admirers, but to all intents its devotees. In the words of the

poet, however

—

" To those who know thee not, what words can paint ?

And those who know thee, know all words are faint.''

The Cat's place in Natural History.—Very briefly we shall

consider the cat's place amongst the animals. Our domestic

pet is closely related to, and in fact belongs to, the same genus

Felis as does the lion, tiger, panther, leopard, jaguar, &c.

This genus includes some fifty-one distinct species. The

whole group is characterised by beauty of form and colour,

agility, and gracefulness of movement. The cat genus in-

cludes the most highly specialised of the carnivora. The

domestic cat is not believed to be descended from the wild

cat. The latter {Felis catus) was common in England up to

the Middle Ages, and indeed we find an enactment dated

1127 in which it was forbidden that any abbess or nun should

wear any other fur than that of the lamb or the wild cat. In
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royal forests the wild cat was an object of chase up to the

fourteenth century. Through persistent hunting and trapping,

the wild cat has now been almost exterminated from

England and Wales, though a few still exist in some of the

northern counties of Scotland. It has never existed in Ireland.

Euthless hunting and trapping have already exterminated

many of our native animals, and sordid individuals still preach

a war of extinction against several of our most beautiful and

useful animals and birds.

The wild cat differs in certain important features from the

domestic cat : thus, it is of a much stronger build, has a

broader head, a tail which does not taper, and a more pro-

longed period of gestation. It is of a yellowish-grey colour,

with dark stripes which run vertically down its body and

across the limbs. These and other features serve to set it in

a different group from Felis domesticus.

The Cat in History.—A fable tells us that in Noah's Ark
the lion was greatly feared by the other animals. The mouse,

growing bold, stole and ate the provisions stored up. Noah
prayed to God to help him in this difficulty, whereupon the

lion sneezed violently, and from each nostril a cat jumped.

These animals so frightened the mice that they fled into the

nearest holes they could find, and so they have continued to

dwell in such ever since.

Both in appearance and by ancestry our common cat is a

true aristocrat. His lineage goes far beyond that of any

human potentate. The Egyptian cat, from which our domestic

cat is most probably descended, was a household pet twenty

or thirty centuries before the beginning of the Christian era.

The earliest representation of the cat occurs on the tomb of

King Hana at Thebes. On it are the effigies of a man and a

cat with golden earrings. This tomb is at least 4000 years

old. Lepsius, the father of Egyptology, says that the cat is

mentioned in the ritual of date 2400 B.C. In a commemora-
tive tablet of date 1800 B.C. the hieroglyphic forms part of a

woman's name—" Maiu," or the cat. In the Museum of

Antiquities at Berlin there is a later tomb of date 1600 B.C.

also with the figure of a cat, and in certain inscriptions of

date 1684 B.C. the cat is mentioned.

Not only was the cat kept as a pet by the Egyptians, but it
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was also venerated as a god. Doubtless the worship of this

and of other animals was due to their superior power, courage,

or cunning over those qualities in man. They believed that it

possessed a soul similar to their own, which persisted after its

bodily death, and which was still powerful for good or harm.

Certain temples were dedicated to the worship of the cat, and

the goddess Bast, Pasht, or Bubastis was the cat deified. She

is always represented as having a cat's head. Charms in the

shape of the cat were very universally worn. Thebes was an

enormous and opulent city, indeed one of the greatest cities of

the then world, and could send out as many as 40,000 war

chariots. It, as well as Heliopolis, were cities sacred to the

cat, and annual festivals were held in these cities in honour

of the goddess Pasht, and of her cats. Long processions of

young men and maids wended their ways from outlying dis-

tricts towards the temples sacred to this goddess.

To the Egyptians the cat was an emblem of the sun. This

arose from the varying appearance of the eye—the pupil being

now large and again small. For the same reason the cat was

also held sacred to the moon—the waxing and the waning

being represented by the size of the cat's pupil. Again the cat

was typical of fertility, and in these various aspects it was

held worthy of adoration. Herodotus tells us that the cat was

held in such veneration in Egypt, that when one of these

animals died in a house the occupants shaved off their eye-

brows and mourned many days. He also states that when a

dwelling was consumed by fire, the first interest of the owner

was to save the cat, while the other members of the family

had to shift for themselves. The penalty for killing a cat was

death.

Cambyses, King of Persia and son of the great Cyrus, in-

vaded Egypt about 550 B.C., and lost whole armies in the

desert. It is affirmed that he gained the victory at the battle

of Pelusium because he caused each soldier in the front rank

to carry a cat, and the Egyptians would not advance against

his army lest they should inadvertently kill the cats.

If cats were loved and worshipped when alive, their bodies

were treated with the greatest reverence when dead. They

were preserved as mummies, and costly wrappings were em-

ployed for this purpose, and finally bronze or marble sar-
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cophagi awaited their burial. Many such tombs have been

found at Thebes and Heliopolis, and whole cat cemeteries have

been unearthed there and at Beni Hassan. From these sacred

areas, whole shiploads of mummy cats have been brought to

this and other countries, and used for the purpose of manuring

the land. This practice of cat worship has survived in Egypt

as a curious observance until very recent years. This consisted

in the Moslem Egyptians taking with them in their caravan

each year nine or ten cats, so as to make the pilgrimage to

Mecca with them. At first a woman was employed to look

after the cats, but as perhaps she found her duties rather

arduous, a man provided with several baskets took her place,

and so the poor animals were made to perform this religious

observance, nolens volens—rather nolens, I should fancy.

It is well known that Mahommedans are very fond of pet

animals, and hence we find that endowments have been made
for the maintenance of cats both in Cairo and in Constanti-

nople. One of the Sultans of Egypt founded such a charity in

the thirteenth century, and even to-day in a certain square in

Cairo you may see dozens of cats assembling for a daily meal

provided by the generosity of this humane sultan. Unfortu-

nately the revenue has decreased greatly during recent years.

From Egypt a few wealthy individuals brought cats with

them to Greece, Rome, and later to other European countries.

These were at first highly prized, and commanded large sums

when sold. There is in the Naples Museum a well-drawn

fresco, brought from the ruins of Pompeii, depicting a cat

catching a bird.

The Romans employed the cat as a symbol of liberty. This

was represented as a goddess with a cup in one hand, a broken

sceptre in the other, and a cat at her feet. It may be stated

here that other nations have employed the cat as an emblem
of liberty, and at the time of the French Revolution the Re-

publicans carried it on their banners.

Tame cats were brought into this country by the Romans,

but they do not seem to have multiplied to any extent, as the

value set upon them was high even as late as ten centuries

after the Roman occupation. Heavy penalties were inflicted

on those who killed a cat. By a Welsh law passed during the

reign of Howel the Good, who died in 938 a.d., the price of
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a kitten before it could see was fixed at one penny, after it

had caught a mouse twopence, and if a good mouser, four-

pence. Any one who stole or killed a cat which guarded the

king's granary had to forfeit a milch ewe along with its fleece

and lamb, or as much wheat as, when poured on the cat's body

suspended by the tail, would form a heap high enough to cover

the tip of the tail. Later, however, the cat seems to have

given evidence of its fertility, and thus we hear less of its

monetary value. Indeed in course of time the belief came to

be that cats, especially black cats, had a close relationship to

the Father of sin. How curious it is that in this country the

cat should have been associated with the devil, while in ancient

Egypt it had been associated with the gods. Witches were

often burnt along with their cat or cats, and in Scotland up to

comparatively recent times, cats were sometimes roasted alive

before a slow fire as a means of divining the future. We all

remember the reason why King James of Scotland had such a

tempestuous journey from Denmark. All the other vessels

had a good and fair wind, but the one in which King James

travelled was buffeted about with contrary winds, because a

" christened cat " had been placed on board by witches.

Both in Scotland and England barbarous games were

indulged in, in which pussy played but a poor part. Thus

"Cat in Bottle" (referred to by Shakespeare— "If I do [fall

in love], hang me in bottle like a cat, and shoot at me "—
" Much Ado about Nothing ") was a game (save the mark !)

in which a cat was placed in a bag or leather bottle sus-

pended from a tree. Blows were aimed at the bag with the

object of breaking the bottom, and yet by the agility of the

player escaping the claws of the unfortunate animal. " Cat

in Barrel " consisted in placing a cat in a barrel along with a

quantity of soot, and suspending the barrel from a cross-bar.

Each player as he rode underneath the barrel struck it a blow

with a club. When at last the barrel was broken the cat

endeavoured to escape and was cruelly killed. Such bar-

barous customs were not, however, confined to this country.

The inoffensive cat seems in all countries to have become

the butt of cruel humanity. Thus a solemn procession of

the municipal authorities of Metz took place each year at

the festival of St John, on 24th June. The highest magis-



1909-1910-] 'The Cormnon Cat. 211

trate then placed a cageful of cats on a bonfire as an oblation

to Satan. This custom did not come to an end until the

middle of the eighteenth century. An edict was issued in

1618 in Flanders to prohibit the annual throwing of cats

from the high tower of Ypres on the second Wednesday in

Lent. In the seventeenth century in France a murderess,

who was a reputed witch, was burnt over a slow fire in a cage

with fourteen cats.

Anatomical Peculiarities.—The entire skeleton of this animal

is adapted to combine strength with extreme agility. Fully

500 separate muscles control the working of the various parts.

The cat and all animals of this group have well -developed

retractile claws. The mechanism of each is remarkably

beautiful. Ordinarily the claw is kept back out of harm's

way by means of an elastic band. When, however, the

animal wishes to seize anything, a flexor tendon, actuated by

a powerful muscle high up in the limb, immediately causes

the claw to be projected forwards. On inhibiting this

muscular effort the claw again takes up the position of rest.

The noiseless tread of the cat is well known. In cases of

extreme debility, however, its footsteps become audible,

because the elastic ligaments lose their power to keep the

claws back, and thus they strike tiie ground at each step.

All animals of this family have five toes on the front feet and

four on the hind. The skull is rounded, short, and broad

;

the eye-sockets are large and incomplete. The teeth are

thirty in number, as contrasted with forty-two in the dog.

There are on each side three tiny pearl -like incisors; one

long-pointed canine with a cutting edge ; two premolar teeth

above and three below, all with several cusps, and sharp-

edged, so as to enable them to tear off pieces of flesh. The

single molar is usually so small as to be functionally useless.

The vertebral column is a marvel of strength, combined with

delicacy of structure. The neck consists of seven separate

vertebrae. This number is almost constant in mammals;
thus the giraffe has but seven, and so has the whale. There

are thirteen dorsal vertebrae, each with a pair of ribs attached.

Seven vertebrae go to form the lumbar part of the backbone,

and three are fused together to form the sacrum. The tail

consists of about twenty separate bones. The cat is an
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example of a digitigrade animal—that is, it walks on its toes.

It is only when it is sitting that it places the whole of its

back feet on the ground. What is usually considered the

cat's knee is really its ankle.

The cat progresses either by a grave and stately walk or by
a rapid trot. If in a greater hurry, it proceeds by a series

of leaps. The sharpness and strength of its claws allow it

to climb trees and even walls with ease. A cat can walk

over a crowded table without upsetting a single article,

because in walking the hind foot is placed exactly in the same

spot as that vacated by the fore foot. If you disturb or hurry

him, his precision of movement will be destroyed, and so will

your treasured articles.

The cat's eye is perhaps the most remarkable structure in

creation. Shakespeare describes it as

" The cat with eyne of burning coal,"

—

(" Pericles," Act III., Prelude)—

and so it appears if you happen to see the red retina reflected.

At other times a green colour is observed, due to reflection

from the lens. In bright light, however, the yellow or blue

iris contracts, leaving, it may be, only a vertical linear streak.

This prevents the light from too acutely stimulating the

delicate nerve-endings in the retina, and perhaps injuring

them. As the light becomes less intense the iris expands,

leaving a vertical elliptic opening, until in obscure light the

iris is so expanded as merely to show a narrow ring at the

periphery of the lustrous black pupil. At the inner angle of

each eye a white membrane is seen. This is the nictitating

membrane, common to birds and reptiles, and is called the

third eyelid. When a cat is dozing and the eye half open

this membrane can be seen partly covering the eyeball.

The rasping nature of the cat's tongue is due to the large

size of the conical papillae upon it. On this roughness

depends the power of the animal to clean itself, and also

to remove from bones any fragments of flesh which are

still adherent.

Varieties of the Domestic Cat.—Though there are many
distinct varieties, the differences do not impose any change in

form of the body, but merely in differences of colour or in
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length of the hair. This similarity in bodily form is in strong

contrast with the great variation in form and size of the

different varieties of dogs

—

e.g.. retriever, pug, dachshund,

terrier, &c. Certain peculiarities are associated with the colour

of the fur. Thus white cats which have blue eyes are almost

always deaf ; if one eye be blue and the other yellow, the

cat possesses its hearing. Entirely black cats are rare, there

being almost always a few white hairs on the throat or chest,

and their eyes are usually bright yellow. Every one who has

seen young black kittens must have noticed the distinct

markings, indicating that their ancestors must have been

striped. The tortoiseshell cat is almost invariably female in

sex, while the male progenitor of such is almost invariably of

a sandy colour. The grey cat is very rare, but the writer is

happy in the possession of such a cat.

The Egyptiarf cat {Felis maniculata) is a native of the north

of Africa, and seems to have been domesticated at an early

period of human civilisation. It is of a yellowish colour,

tending to white on the belly. Faintly marked stripes are

seen on the body, but these are better marked on the legs.

Every one is familiar with the long-haired Persian or Angora

cat. It is nearly always of large size, and seems unnaturally

large because of the length and silky texture of its hair. The

most costly is the pale silver-coloured or Chinchilla cat, with

as little marking on it as possible, and possessing green eyes.

Blue-coloured Persian cats should have amber-coloured eyes.

The Siamese cat has of late years become fashionable. It is

of a fawn colour (either light or dark in hue), with a much
greater darkening towards the nose and mouth, and also the

ears and feet. The only pure specimens are said to exist in

the palace of the King of Siam.

Tailless cats are familiar to us from the variety present in

the Isle of Man. They exist, however, in other regions, as in

the Crimea, Japan, and in certain parts of China. As to how
the tail was lost, history is silent, but legend has it that puss

was in a hurry to get out of the Ark, and the dog, in order to

prevent her, laid hold on her tail. His grip, however, was
too hard, and the cat's anxiety to explore fresh fields was so

great that her caudal appendage parted company with her

body. The Manx cats are also peculiar in possessing specially

VOL. VI. p
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long hind legs. This gives them a rabbit-like appearance.

Hairless cats are found in Mexico, but are very rare indeed,

and some affirm are even extinct.

Characteristics of the Cat.—The ordinary habits of the cat

are well known. Thus the wisdom which he shows in select-

ing a cosy, comfortable seat, so different from the haphazard

resting-place of the dog ; the cleanliness of his habits—con-

stantly cleaning himself or his companion cats ; and the

absence of any odour from their bodies ; the Mosaic method

which they adopt in order to get rid of their excretions,—these,

and many other attributes, all make them pre-eminently

suitable for domestic pets.

Intelligence.—Judged by the standard of human intelligence,

the cat stands very high. On mere anatomical grounds, any

animal which possesses such a highly developed nervous system

as does the cat must have a high intelligence. I do not care

to labour this point, for it is evident to all who have really

observed the animal, but take the following examples,—the

scraping away of snow so as to lay bare scattered crumbs, and

then to lie in wait for the birds which come to pick them

;

the holding of a young bird in its paws, so that its cries might

act as a decoy for the adult birds. A cat on which paraffin

had been poured and set on fire ran fully a hundred yards

to a river, and plunged in to extinguish the flames. An-
other was in the habit of catching starlings, but ultimately

they became too wary for him. He had noticed that the

starlings took no heed of cows, so he adopted the plan of

crouching down on the cow's back, and when the cow had

reached the locality in which the starlings fed, he pounced

down upon them. Most of us have noticed at some time the

intelligence which cats evince in overcoming mechanical

difficulties. Thus we may have seen them opening doors on

the latch by jumping up, and, while holding on to the handle,

depressing the latch with the other paw. Harrison Weir

narrates such a case, where a cat, having been chased by boys,

ran to a door, sprang up, opened the latch, and so escaped.

He also saw a cat use a door-knocker to gain admission, a

thing which it had never been taught, but had learnt by

observation. I had a cat which, when shut in a room, pulled

the bell-cord when it wished to be released. They have been
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known to open doors by turning door-keys which fitted easily

in the locks. These are but a few instances which occur to

one's memory as illustrating the intelligence of cats.

Memory.—A cat's memory is remarkably tenacious. The

same procedure has but to be repeated a few times for the cat

to remember it almost for ever afterwards. Its habits are

very easily formed, and hence but little attention is required in

order to get a cat to do what you desire. Habits of regularity

as to meals, coming home at certain hours, &c., are far more

easily instilled into the feline than into the human mind. No
animal is more patient than the cat. For hours it will sit

patiently watching the exit of a mouse from its hole, or

awaiting its master's arrival. Yet, on the other hand, no

animal is less patient of restraint. It is impossible almost to

get a cat to do what it does not wish to do. It has an

extremely strong will-power, and probably most people will

find themselves worsted in such a struggle.

Affection.—With the greatest deliberation I affirm that the

domestic cat is a truly affectionate animal. Of course, you

must show yourself kindly in order to obtain a return of this

quality, but a very little kindness will go a very long way to

secure the affection of the cat. It is keenly appreciative of

attention. I find that folks who tell me that their cat is

a selfish and indolent animal are themselves selfish and

indolent. The animals which people keep very largely par-

take of the qualities of their owners. The affection which

the cat shows is of a quiet and refined nature. It is never

boisterous and demonstrative in its affection, like the dog. It

also keeps its affection for one or two real human friends, and

does not distribute its favours to all and sundry, like the dog.

To these few friends to whom it gives its love, how charming

is its friendship,—the gentle caressings, the soft rubbings,

gentle pats, the soothing purr, or affectionate bitings. One
might almost call these endearing actions affection in its

most refined and winning form.

Nothing can be further from the truth than to say that cats

show more affection for places than for people. Cats some-

times do return to places from which they have been removed,

but the love of home and familiar places is not confined to

cats. It is common to dogs and pigeons, as well as to human
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beings. Bub a cat will never leave a person to whom it is

attached. It will go with him where he goes and abide with

him where he abides,—faithful and true will it remain. But
the affection which cats show is not confined to human beings,

— they are most loving to one another. How often will you

see one performing the toilet for another, especially if the

latter is ailing. They will even welcome strange cats into

the house, and allow them to eat out of the common dish. It

is a most untrue assertion to make that cats are selfish. Dainty

in their habits and tastes they are, but in my opinion that only

makes them more lovable.

Benevolence is frequently evinced by cats. Thus a domestic

cat has been known to carry out a large part of its own dinner

to a starving cat outside, while it sat and watched the latter

enjoying its meal. Another one did the same with its repast

of fish, calling upon the homeless one to come and get it. A
kitten was brought into a house where there was already an

old cat. One day the kitten disappeared after some workmen
had been engaged in lifting the floor in the basement and re-

laying it. That evening the old cat, which never condescended

to explore these lower regions, came down, and attracting the

cook's attention, drew her towards the room in which the

flooring had been lifted, mewing and scraping, in order to

indicate a certain place. The servant listened and heard a faint

mewing coming from below the floor. The old cat had showed

her where the kitten was, and then went sedately upstairs.

Cats are, however, often greatly attached to other animals.

Thus a " cat and dog " life is sometimes most harmonious and

beautiful. A cat, which had as friend a parrot, once ran in

great excitement to call the attention of his mistress to the

bird which was in danger, A curious attachment is often seen

between a horse and a cat, the one never being quite happy

without the other, and the cat finding a resting-place on the

horse's back. Cats have also had such strange bedfellows as

mice, hares, alligators, and even birds.

Maternal Love.—The love of the cat for her kittens is pro-

verbial, and I think there is no more beautiful sight than to

watch a mother cat nursing her young. The intense pleasure

which she evinces, the constant care which she bestows upon

her helpless progeny, and the anxiety she displays if you but
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lift one for a moment, are most touching. We have all

known of cats which have dug up the bodies of their drowned

and buried kittens and have taken them back to their homes.

One poor cat saw her kittens thrown into a river, and boldly

plunged in, seized one, and bore it to the bank. Again she re-

turned and rescued a second, and gave up her own sweet life

in attempting to rescue a third. In another case a cat had

her family at the back of the 'stage in a theatre. The stage

caught fire, and pussy carried one kitten to a place of safety,

tlien returned a second and a third time and brought two

more ; but the flames were too powerful for her on the fourth

occasion, and her little charred body was found along with

the remaining two kittens. Could human love be stronger

than this ? So powerful is this maternal love, that a cat,

if deprived of her kittens, will adopt the young of almost any

animal. Thus they have been known to nurse chickens, rats,

leverets, squirrels, or puppies. How intensely cruel it is of

any one to deprive a cat of all her kittens. One or two

should in every case be preserved, and from experience I

know that there is little difficulty in providing them with

good homes.

There is a mixture of timidity along with bravery in the

cat which circumstances alone evoke. As a rule, our little

friend is shrinking, reserved, and bashful. If, however, a

female cat is attacked when guarding her kittens, no animal

can be so fierce. She will fight to the death rather than

leave her offspring.

Homing Instinct.—This wonderful power, which is common
to many animals, is often remarkably shown by cats. In

country districts they often travel miles from home, but this

sense of direction has been manifested in many instances

where cats have found their way back to their former homes,

distant hundreds of miles. One cat, taken from Huddersfield

to London by train, travelled the whole distance of 200 miles

back in four days.

Conversational Powers,—Cats, like many other animals, are

able to transmit their thoughts or feelings to other cats, or to

other animals, by unvocalised transmission. How this is done

none can tell, nor can we tell how cats and dogs are able to

understand our unspoken thoughts. This they are able to
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do without our conscious projection of ideas. Thus if our

thoughts are sad, the cat is sad ; if we are full of happy

thoughts, so is the cat happy. If people quarrel, witness the

intense excitement of any cats and dogs which may be present.

In cases of murder or suicide, we have often read of the con-

dition of frenzy in which the cat was found. We human
beings are too material and in most cases unable to translate

the telepathic impulses which are undoubtedly sent to us

from the lower animals. Our receptive centres are not sufi&-

ciently sensitive to receive the impulses which these animals

send. Long association with animals, however, sharpens this

power, and thus many of us are able almost to converse in-

audibly with our cats and dogs. This power of conversation

by thought is of course common to many of the lower animals,

and by none is it more employed than by cats. You may
notice them, after having conversations, leading one another

away, it may be on a hunting expedition, or to a comfortable

bed, or to food. During their conversation the expression on

their countenances varies greatly. The eyes are of course the

most expressive feature,—sometimes soft and melting, hard,

or even cruel in their glare ; the mouth smiling, firm, or

snarling. On the other hand, the speech of cats may be

vocalised, though this is less frequent. A remarkably wide

range of vocables is provided to the cat—much more so than

to most other animals. It can pronounce such consonants as

m, a labial of the nasal class, a vocal w, the labio-dental /, the

sibilant s and sh, and the labial 'p. All the vowel sounds are

also present in cat language, and are used singly and in com-

bination or preceded by the consonants. The usual dissyllabic

sound is uttered in two notes : the first is usually made on

the major sixth of the scale of C, and the second on the

fourth note of the natural diatonic scale, though these in-

tervals may either be shortened or lengthened. Though these

are the fundamental notes, there are infinite varieties of har-

monics or secondary notes, which impart to the cat's cry that

diversity of sound which makes it charming, discordant, wail-

ing, awe-inspiring, or blood-curdling. The sounds are in

many cases exactly the same as those produced by the wail-

ing of an infant. In consequence of this, fruitless searches

have been made to discover infants abandoned by their
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parents. To the ear educated in music, the variety of tones

in the cat's cry is a constant wonder.

The cat is a "mighty hunter." Either the male or the

female cat will attack and usually kill a rat almost as large

as itself. It kills rabbits, and in many cases brings them

home, so that cats have been known to keep a household

supplied with these rodents. In India they frequently kill

snakes. Cats are often asserted to be cruel in the manner of

killing their prey. This is judged by the way in which they

play with a mouse or bird, allowing it to escape for a short

distance and then pouncing on it again. If you watch a

kitten with a piece of paper, you will see the same actions

gone through. The paper ball is driven along, and then the

kitten pounces on it, kicks and bites it, and then hurls it

away, and so on. The whole object of the game is to teach

itself exactitude in jumping and in catching prey. Only a

young, energetic, and well-fed cat will play thus with a mouse
;

as George Herbert quotes, "An old cat sports not with her

prey," A hungry cat never will do this. It is illogical to

attribute cruelty to a cat or any of the lower animals. To be

cruel connotes the idea of inflicting unnecessary pain. No
one would dream of thinking that the cat desires to inflict

pain on the animal it is teasing. The cat is simply playing

itself, and at the same time educating itself. Constant

practice is necessary to enable him to adapt eye and muscle

to the required leap. I deplore the fact that the cat has to

kill mice and birds for its sustenance, but I still more deplore

the fact that we ourselves are carnivorous, and that our killing

of animals is so commonly attended with great cruelty.

Superstitions connected with the Cat-—It is well known that

if the cat, in washing her face, also washes her ears, we affirm

that it will probably rain, and this very often comes true.

In this country, and especially in recent times, the cat could

hardly fail to prognosticate truly. In other countries the

same coincidence has, however, been noted, and doubtless

the oncoming rain has some effect on the atmosphere, which

in turn affects the cutaneous nerves of the cat's ear, so induc-

ing her to rub them. The same may hold true for the frolic-

someness of the cat before the advent of windy weather. It

used to be thought that warts or sore eyes could be cured by
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rubbing the cat's tail on them ; and even now the senseless

idea prevails that it is dangerous to allow a cat to sleep along

with children, as it will probably suck the child's breath and

kill it. Even at this present time, a black cat is considered

to bring luck to a house. No statement is so fallacious as

that " the cat has nine lives "—in other words, that the cat

is difficult to kill. The reverse is true, and common experi-

ence tells us that the cat is an extremely delicate animal,

and prone to die from apparently trivial affections. I have

already referred to the association of witches and cats. In

the old dark days, a cat, especially a black cat, was thought

to be one's " familiar," meaning that the person had Satan as

a companion. It was supposed that the devil took greatest

delight in assuming the form of a sable cat, on which the

witch rode. Black cats, when they had attained mature age,

were also thought to become transformed into witches.

The Gat in Mythology.—Amongst the Norsemen it was

believed that the chariot of the goddess of love, Freya, was

drawn by two cats. She was particularly worshipped in

Sweden, and has given her name to all women of rank or

wealth {frouwa, frau). The goddess Holda was attended by

maidens who rode on cats. In Teutonic mythology, the cat

was sacred to St Gertrude, the goddess of departing souls.

Economic Value of the Cat.—Has any one ever really tried

to reckon up the immense sum of money which the cat is the

means of saving ? Think of the amount of grain which it

saves to the farmer, miller, maltster, grocer, and others, by its

slaughter of mice and rats. All who deal in provisions have

to bless the domestic cat for added wealth. Were it not for

the presence of cats on board ship and in wharf depots, the

trader would in many cases find the cargo either unsaleable

or greatly lessened in value. The various governments set

aside a sum each year for the maintenance of "government

cats " in the public offices under their charge, and in so doing

they give an official dignity to the worth of Grimalkin,—

a

word, by the way, said to be derived from Gray-moll (Mary).

One would hardly think that there was any connection between

cats and clover. If we state it thus, however, it will become

obvious : The fewer cats, the more field-mice. The latter

destroy the nests and comb of the humble-bees. The fewer
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bees, the less fertilisation will there be of the clover, and

consequently less seed will result, and so next year less

clover will appear. We therefore now see the circle that

Darwin first pointed out—" The more cats, the larger will be

the purple clover crop."

It has been often asserted that cats carry diseases to

children and grown-up folks. I venture to assert that such

a method of infection seldom occurs in practice. It is not

my province to elaborate this point here, but rather to prove

the opposite—that the importation of cats into India and else-

where has proved the only possible means of lessening the

immense mortality from plague. This disease is carried by

the rat flea to human beings, and the destruction of rats by

cats has been the means of greatly lessening the occurrence

of this disease. No other means has been found of any prac-

tical use.

Antipathy to Gats.—Numerous instances may be recalled

where famous or exalted persons have had a mortal dread of

meeting a cat. I have known several persons who could not

stay in a room with a cat. They were conscious of its pres-

ence even without seeing it. Such an antipathy gives some

ground for the belief in transmigration. Such fearful folk

may have in a previous existence worn the habiliments of

rats, mice, or birds.

" Some men there are, love not a gaping pig
;

Some that are mad if they behold a cat."

—("Merchant of Venice," Act IV. sc. 1.)

Napoleon I. found " his fellest earthly foes, cats " ; and Henry
III. of France swooned if he saw one. On the other hand,

what a host of the best men and women have found a con-

stant delight and solace in the companionship and affection

of this most charming of animals. One could spend a whole

evening in listening to what authors and poets have said in

praise of their favourites. To instance but a few—Mahomet
cut off the sleeve of his robe on which his cat Muezza was

sleeping, rather than disturb him when the call to prayers

arose. Chateaubriand received his cat as a gift from the

Pope, and frequently mentions him in his ' Memoirs.' Cardinal

Eichelieu kept numbers of cats, and though one would think
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little leisure would have been left to such a diplomat and

warrior, yet he passed those moments in company with his

cats. A story is told of his generosity when cats were con-

cerned. Boisrobert had induced Eichelieu to grant a pension

of 2 5 livres to an old lady. He pleaded for her cat ; the

Cardinal then granted it a pension of 2 livres, and when told

that there were 5 kittens, he added laughingly 5 pistoles.

Dr Samuel Johnson used to go out himself to buy oysters for

his favourite cat, Hodge. Petrarch, Victor Hugo, Gautier,

Matthew Arnold, Dumas, Shelley, Cowper, Keats, Gray, and

many others, refer lovingly to their favourite cats. Shake-

speare makes frequent allusion to cats, but, I am sorry to say,

not always in complimentary vein. One has to remember,

however, that during his period poor puss was not held in

high esteem.

" I could endure anything before, but a cat,"

Bertram says in " All's Well that Ends Well " (Act IV. sc.

3); or,

" In killing creatures vile, as cats and dogs,

Of no esteem."

—("Cymbeline," Act V. sc. 5.)

Lysander exclaims

—

" Hang off, thou cat, thou burr ! vile thing, let loose."

—(" Midsummer Night's Dream," Act III. sc. 2.)

While Komeo declares that

"... every cat and dog

And little mouse, every unworthy thing ..."

—(" Komeo and Juliet," Act III. sc. 3.)

But in " The Merchant of Venice " Shylock says

—

" As there is no firm reason to be rendered

Why he cannot abide . . .

... a harmless necessary cat."

—(Act IV. sc. 1.)

Goethe calls the cat one of the four favoured beasts admitted

into Paradise. He says, " This cat purrs about the Lord, and

gives affection, since he is ever a holy beast whom the Prophet

stroked." Dickens was much attached to all animals, but
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especially dogs. On one occasion, when he was writing, his

candle burned dimly, so he got up to trim it. In doing so

he stumbled against a kitten. To requite it he petted and

stroked it. On resuming his work, the little kitten got on

the table and put his paw on the wick and extinguished it,

in the hope of being again fondled. Wordsworth writes

about " The Kitten and Falling Leaves "

—

" "What intentness of desire

In her upward eye of fire !

With a tiger-leap lialf way
Now she meets the coming prey,

Lets it go as fast, and then

Has it in her power again :

Now she works with three or four,

Like an Indian conjurer
;

Quick as he in feats of art.

Over happy to be proud,

Over wealthy in the treasure

Of her own exceeding pleasure !

"

No one has, however, I think, written so feelingly on the cat

as Swinburne, who says

—

" Stately, kindly, lordly friend

Condescend

Here to sit by me, and turn

Glorious eyes that smile and burn,

Golden eyes, love's lustrous mead.

On the golden page, I read.

All your wondrous length of hair

Pays my reverent hand's caress

Back with friendHer gentleness.

Dogs may fawn on all and some
As they come.

You, a friend of loftier mind,

Answer friends alone in kind :

Just your foot upon my hand
Softly bids it understand."

In the literature of the nursery has not the cat an exalted

position ? How amazed we were when we saw the " Cat and
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the Fiddle " illustrated most realistically. How interested we
were to hear nurse repeating

—

" ' Pussy cat, pussy cat,

Where have you been ?

'

* I've been to London,

To see the Queen,'

' Pussy cat, pussy cat.

What did you there ?

'

' I frightened a little mouse
Under her chair.'

"

This referred to Queen Anne. Then at a later time we were

never weary of listening to the adventures of Dick Whitting-

ton and his cat. We positively refuse to believe even now
that he was a coal merchant, and brought his goods from

Newcastle to London in a vessel called the Gat, in 1381.

Then the story of Puss-in-Boots fascinated us as we heard of

how the all-powerful cat obtained not only a fine castle, but

a princess also, for his master, the Marquis of Carabas, who
really was only a miller. We were told when we smiled

too broadly that we were like Cheshire cats, and only long

afterwards did we learn that these were cheeses moulded in

the shape of a grinning cat. Did we not try to excuse our-

selves for any error by laying the blame on poor pussy ? As

Calverley says in his ' Sad Memories '

—

" Should ever anything be missed—milk, coals, umbrellas, brandy,

The cat's pitched into with a boot, or anything that's handy."

The, Cat as an Object in Art.—After the female form, I am
sure that no other animal has been so often the subject of the

artist's brush as the cat. The exquisite beauty and graceful-

ness of pose makes it pre-eminently suitable for a picture. The

old Italian masters, as well as the Dutch school of painters,

very frequently introduce a cat or kittens into their composi-

tions. In recent times " the Raphael of Cats " was Mind,

who pictured cats in every conceivable position. Madame
Henriette Ronner and Monsieur Lambert are two French

artists who excel in depicting cats ; and who has not en-

joyed the immensely amusing caricatures of Mr Louis Wain
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which appear each year in his Cat almanac ? The number

of picture post- cards which show cats and kittens in all

positions and conditions testifies to the universal hold which

this animal has on the art-loving public.

In conclusion, if I have stirred up any feelings of interest

in this domestic pet, I shall feel satisfied. Interest leads to

inquiry ; inquiry into possession
;
possession into love.

[This paper was illustrated by numerous lantern slides.]

VI.—^ DAY WITH THE OTTER HOUNDS.

By Mr GEORGE CLELAND.

{Read March 23, 1910.)^

My summer holiday of 1909, like many another, was spent at

Melrose. This holiday I was fortunate in being present at a

hunt on the Tweed by the Dumfriesshire Otter Hounds, under

that well-known enthusiast, Mr Davidson, who hunts in this

district by the invitation of the local club. The hunt, which

I am to say a few words on and exhibit lantern slides of, met

one morning last August at Dryburgh, near the Suspension

Bridge, and the residence of that grand old worthy, the late

Tom Fox (died January 23, 1910). From there, hunting

down the river, the dogs, under the guidance of the huntsman

and his assistant, " Joe," made several crossings of the Tweed,

accompanied by some enthusiastic followers, myself amongst

the number. Within the first hour, from an old tree-root

opposite Lessudden, three otters were bolted, two going up the

river and one down. The latter was followed. Now the

excitement was very keen ; the otter was often seen, sometimes

surrounded by dogs and men ; indeed it appeared to remain

above the water until a dog was about to snap or grip it, when
it would dive under the dogs and would be lost for some

minutes until it was observed rising to vent. From bolting

the otter until killed over two hours were passed, following it
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up and down the river. After a rest the hounds were taken

back to the same holt, and another otter was found. This

one again took the hounds down the river, displaying the

same tactics, and it ultimately got lost about the mill at

Mertoun Bridge.

As regards the hunt and those taking part, it must be

acknowledged everything appeared to be done in the most

approved sportsman-like manner. Several opportunities oc-

curred for spearing the otter, but no one attempted this, as

the otter had to be killed by a dog or dogs. To be successful,

a hunt is better to be in the early morning—the scent is

keener ; in sunshine it weakens rapidly, and again, in sunshine

the otter does not see so well. On land the otter loses much
of his address and cunning when cut off from his natural

element. It is easily bewildered on land, but in the river or

loch it has all its wits. When hunted and kept much under

water it gets soon exhausted, and a wound in water smarts

and often causes the animal to make for the land.

Lutra vulgaris is the scientific name of the common otter

—

the one known to us as frequenting our rivers and lochs.

Otters have a strong family resemblance. They are seldom

seen in the daytime—Eichard Jefiferies saw only five in forty

years, Gilbert White none. In solitary or undisturbed situa-

tions they are occasionally seen during the day. They are

extremely wary, and ever on the alert. The fur is close, com-

pact, and short, with a woolly under-fur, and it dries rapidly.

Albinism is very rare; in stuffed specimens the fur gets

bleached and lighter. The average length from the tip of the

nose to the tip of the tail is 3 feet 8 inches ; weight of male

20 to 24 lb., though 36 lb. is recorded, and 16 to 20 lb. for

females-—with a difference between a wet and a dry jacket.

The eyes are near the top of the head, placed so that it can

attack its prey from beneath,—for instance, when attacking

upwards a salmon, a pike, or a moor-hen. The ears of the

otter are buried in its fur, like those of most water animals,

and this gives it something of a reptile appearance. In

swimming, the tail is powerful, and the feet, being webbed,

act as oars. The claws are strong and sharp. It runs with

considerable speed, but does not bound like the weasel. Otters

generally hunt down the stream, returning before dawn to
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their holt. There are three to five cubs (April to June) in the

litter, and when there are more it is generally considered there

are two litters in the same holt. The holt is often a natural

cavity, a drain, or a hole made by the inundations of the

stream ; it is seldom occupied for more than three to four

days at a time, and it is imperative that it should be both

dry and warm.

While the otter is the Gipsy or Bedouin of the animal

world, it is much maligned, and should have protection by

Act of Parliament. Eichard Jefferies writes, " With mixed

feelings of pleasure and regret,—glad to be able to examine

once more minutely one of the most perfect of animal mech-

anisms ever fashioned by the Great Creator, but grieved that

this beautiful creature should have been shot. The otter and

badger, gallant beasts, can never be classed among vermin.

The poor creatures are simply trapped or shot to be set up in

a glass case." I might mention that within the last month I

was told I would get an otter shot to order for 7s. 6d.

I preferred to buy four slides from Charles Eeid to show

to you.

The great cry—indeed, the stereotyped parrot-cry—is that

they kill fish. This is not denied, but they also kill eels. In

a letter in ' The Scotsman ' of 14th November last this passage

occurs :
" I would put in a good word for the otter. He

is said to be a great slayer of salmon. I doubt it. I once

saw a most interesting chase of a salmon by an otter in deep

water, and I can only say that I did not grudge my brother

sportsman his catch. A taxidermist told me that in one

season he stuffed no less than eleven otters. In none was the

trace of fish found other than the eel, and they were crammed

full of that dirty creature, so destructive to salmon ova and

fry, so prized by the Englishman as a delicacy, and regarded

by the Scotsman as a horror." Pike, frogs, rats, snails, and

herbs, and an occasional rabbit, are the food of the otter, and

in severe frost it may rob a hen-roost. As the saying is,

" There is no reasoning with an empty stomach." The otter is

often blamed when the heron or the kingfisher is the culprit.

Only once have I seen a salmon which had apparently been

killed by an otter, with a bit eaten out of the back. The
killed salmon found are mostly diseased or sickly, and the
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otter is thus clearing the water of disease—indeed, fulfilling a

law of nature. The otter has been truly described as a dainty,

wasteful feeder, taking one meal only off each capture. The
angler who has had a poor day's fishing, or one who cannot

fish, on learning that an otter has recently been seen in the

neighbourhood where he has been fishing, always blames

the otter, never himself. As pets they can be easily

tamed ; they will play with children, and have been trained

to fish.

The following extracts, bearing on the subject of this paper,

will be of interest :

—

From ' The Mammalian Fauna of the Edinburgh District/

By William Evans (1892 and 1906).

The otter occurs permanently or at intervals on all our rivers and larger

streams, but only in very limited numbers. Without attempting to give

an exhaustive list of localities and occurrences, I may mention that I have

on several occasions seen footprints or " seals " on the banks of the Biel

burn in East Lothian, and only the other day by the Esk within the deer

park at Dalkeith Palace ; and that besides specimens killed in these places,

I have, during the last few years, either examined examples or had their

occurrences reported to me from the Tyne ; the South Esk, on which one

(of two) was captured at Dalhousie Castle in 1889 ; the North Esk, on

which one was killed near Eskbank in 1890, and another seen at Newhall

five or six years since ; Glencorse reservoir and Logan burn in the Pentlands,

where one was captured in 1886, and the marks of another seen the winter

before last ; the Tweed between Peebles and Innerleithen, and at various

points in its course ; the Almond, both near its mouth and higher up, and

the Carron in Stirlingshire. I have also recently seen one near Callander,

and J. Gilmour, Esq. of Montrave informs me it is still not uncommon in

Eife. . . . While staying at Aberfoyle in 1902 I found a pair of otters

frequenting a deep lochan near the village, and had several excellent

opportunities of studying their habits. About sunset they would appear

in the water and engage in wild play, rolling and splashing together for a

quarter of an hour on end.

On one occasion, having reached unobserved a spot at which they were

accustomed to land, I stood and waited. Presently one of them was seen

approaching rapidly, swimming on the surface and beneath it alternately.

A few seconds more and it shot on to the margin of the pond within a

couple of yards of my feet, and commenced puffing and spitting like an

enraged cat. Suddenly, in somersault fashion it plunged into the water,

reappearing about a dozen yards off. Disappearing again, it landed in

front of me a second time, repeated the scolding, and took another

"header" backwards. Having gone through the performance a third

time, it went off to another part of the lochan, and I lost sight of it in the

growing darkness.
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" The Otter in India," in ' Chambers's Journal,' vol. ii,

1844. By Bishop Heber.

We passed to my surprise a row of nine or ten large and very beautiful

otters, tethered with straw collars and big strings to bamboo stakes on the

bank. Some were swimming about at the full extent of their strings or

lying half in and out the water ; others were rolling themselves in the sun

on the sandbanks uttering a shrill whistling noise as if in play. I was

told that most of the fishermen in this neighbourhood kept one or more of

these animals, who were almost as tame as dogs, and of great use in

fishing, sometimes driving the shoals into the nets, sometimes bringing

out the largest fish with their teeth. I was much pleased and interested

in the sight. It has always been a fancy of mine that the poor creature

whom we waste and persecute to death for no cause but the gratification

of our cruelty, might by reasonable treatment be made a source of abund-

ant amusement and advantage to us. The simple Hindoo shows here a

better taste and judgment than half the otter-hunting and badger-baiting

gentry of England,

From ' The Water Babies.' By Charles Kiugsley.

He [Tom] looked up the water, and there he saw a sight as strange as

the noise : a great ball rolling over and over down the stream, seeming one

moment of soft brown fur, and the next of shining glass ; and yet it was

not a ball ; for sometimes it broke up and streamed away in pieces, and

then it joined again ; and all the while the noise came out of it louder and

louder. . . . The ball turned out to be four or five beautiful creatures . . .

who were swimming about, and rolling, and diving, and twisting, and

wrestling, and cuddling, and kissing, and biting, and scratching in the

most charming fashion that ever was seen. . . . Then say if otters at play

in the water are not the merriest, lithest, gracefuUest creatures you ever

saw.

From St John's ' Wild Sports in the Highlands.'

I was rather amused at an old woman living at Sluie on the Findhorn,

who, complaining of the hardness of the present times, when " a puir body
couldna get a drop o' smuggled whisky, or shoot a rae without his lord-

ship's sportsman finding it out," added to her list of grievances that even

the otters were nearly all gone, "puir beasties." "Well, but what good

could the otters do you ? " I asked. " Good, your honour ? why, scarcely a

morn came but they left a bonny grilse on the scarp down yonder, and
were none the waur o'" the bit the beasties eat themselves."

From Mrs Hughes's ' Diary and Letters of Sir W. Scott.'

Sir Walter Scott and Hogg talked and laughed over the character of a

Laird whom they remembered living near Philiphaugh, and was known by
the name of " the daft Laird." He was riding through the Ettrick with

his man behind him on a pony : all of a sudden he called out, " Jock, I

saw an otter in yon pool." In spite of a heavy fall of rain Jock guided

VOL. VI. Q
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his pony to the spot, but after splashing and pkmging about some time,

while the Laird sat quietly on his horse, he said, " I fear. Laird, we'll hae

nae sport the day ; I canna find trace o' the creature." The Laird replied,

" Troth, Jock, I'm thinking it's no that likely, for it's twa-and-thirty years

sin' I saw him stravaiging in yon pool."

\Otters in a Church.—On the morning of 30th September

1910 the workmen employed in the new parish church,

Melrose, found two otters amongst the building material.

After a chase, one was captured, but escaped from the box

in which it was placed.]

[The above paper was given with lantern illustrations, of

which two are here reproduced (see Plate XVI.)]

YIL—PONDS, AND THE LIFE THEREIN.

By Mr FKANK WALLIS.

{Read March 23, 1910.)

For many years my spare time has been devoted to the

investigation of the contents of ponds. The geologist tells

us that we can learn more of the geology of a district by

studying the banks of a pond or lake into which a stream

runs, especially if we follow the stream to its source, than

by almost any other means. Whether we take up the study

of the flora or fauna of a pond, we will find that many
excursions will be necessary, at all seasons of the year.

G-enerally speaking, the duller and dirtier looking the pond,

the more prolific it will be, teeming as it usually is with

minute organisms that can give many hours of pleasure to

the ardent microscopist. At the same time, there are many
other things to note, such as the position of the pond,

whether its banks are overshadowed by trees whose foliage

may drop into the water, &c. But let us suppose the best

of conditions are there. As we approach we see that, spread

over its surface, are some lovely green patches, which we
shall find to be composed of myriads of small plants com-

monly known as duckweed. Though seemingly alike, there
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are no less than four species,—one with a small oval leaf

and long rootlet {Lemna minor) ; the second, the great duck-

weed {Lemna polyrrhiza) ; the thick duckweed {Lemna gibha)
;

and the ivy-leaved duckweed {Lemna trisulca). The large

round leaves of the frogbit {Hydrocharis Morsns-rance) may
perhaps claim our attention, and as we peer into the pond

we may discern the finely divided leaves of the water-

milfoil {Myrio'phyllum spicatum). The Canadian water-weed

{Anacharis alsinastrtim) is sure to be seen—a plant which,

prior to 1847, seems to have been unknown in this country,

and is supposed to have been introduced with some timber

into the canal at Market-Harborough about that time. It is

wonderfully prolific, for a small piece inadvertently dropped

into congenial surroundings rapidly increases to such an ex-

tent as to become a nuisance and very difficult to eradicate.

The pretty white flowers of the water-crowfoot {Banunculus

aquatilis) may be observed just peering above the water.

The green star-like leaves of the vernal starwort {Callitriche

verna) may be seen. It may be noted that this plant is a

favourite with newts, which drop their eggs in the narrow

leaves. The autumnal starwort {Callitriche autumnalis) is not

so likely to be found, as it is not so prevalent, though it is

found near London and in some of the northern lakes. If

a slow -running stream flows into the pond, the hornwort

{Ceratophyllum demersum) may be found, its finely divided

leaves giving shelter to myriads of minute creatures. The

bladderwort {Utricularia vulgaris), so far as I know, is not

found hereabouts,-^ although it is plentiful in the South of

England. It is a most interesting plant, with the bladders

buoying it up so that the flowers may have the light and

heat necessary to their development. Close to the edge we
may find some bog moss—a favourite place for rotifers ; or

at the bottom of the pond we may come across some of

those interesting plants called chara or nitella, or the willow-

moss {Fontinalis antipyretica). The flowering rush, reed mace,

and many others, may be found, dependent of course upon

circumstances. The flora of a pond is full of interest to

the botanist, who cannot fail to obtain much information

from its study ; while, with the aid of a good microscope,

the pleasure of such a study is enormously enhanced, for

^ [This plant is to be got at Gullane.

—

Ed.]
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scarcely a drop of water from a pond can be submitted to

it without detecting numerous unicellular plants,—-diatoms,

desmids, and similar organisms. We now turn to the fauna,

and there we find the inhabitants of a pond are often so

numerous, and comprise so many orders, that it would be

hopeless to attempt to enumerate them in the short time

at our disposal. The algae, insect life, infusorians, rotifers,

&c., to be found in a pond are legion, and any one division

of the flora or fauna of a pond might well constitute a

life-study. But while this is so, there is no difficulty in

our becoming acquainted with the life of a pond in a general

way, and it may be hoped that others may take up this

study, and therein recognise the truth of the Psalmist's

words, " Lord, how manifold are Thy works ! in wisdom

hast Thou made them all : the earth is full of Thy riches."

In such a study, without doubt, many happy, pleasant, and

profitable hours may be spent.

[Illustrating this paper, a number of excellent slides were

shown. A list of objects from the pond suitable for the

microscope was also read.]

Nl\\,—ALa^ AND THEIR STUDY.

By Mr F. L. M'KEEVER, RR.M.S.

{Read April 27, 1910.)

To those who have but a vague idea what the Algse really

are, it will be a relief to know that, among the professional

botanists, and even among the so-called "Algologists," there

is no agreement as to the exact limits which separate the

Algse from other cryptogamic plants. The arrangement met

with in most botanical text-books is the following. The lower

Cryptogams or Thallophytes—plants without root, stem, or

leaves—are divided into two classes : First, those without

chlorophyll are called Fungi, and under this heading the Bac-

teria are also ranged ; second, those called Algae, possessing
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chlorophyll, and therefore able to assimilate carbon from in-

organic matter. Previously a great number of exceedingly

small green objects, which, although containing chlorophyll,

led a roaming life, swimming freely in the surrounding water,

were identified with the so-called Infusoria of the naturalists

of the eighteenth century, and were therefore considered

animals. So long as the view prevailed that free movement
was a privilege confined to the animal world only, no objection

could be offered to this arrangement. When, however, the

zoospores of numerous filamentous Algae had been observed,

some naturalists asserted that the long-cherished dogma that

animals and plants were absolutely distinct had to be replaced

by more modern views. To use the words of a famous

scientist :
" There is no difficulty in understanding that an

ox is an animal and an oak a plant, but if we go lower

down to the realm of the unicellular plants and animals, it

requires a bold man to assert that a certain unicell is un-

doubtedly an animal and another again undoubtedly a plant."

At present an agreement has been arrived at between botanists

and zoologists to a certain extent, and some important classes

of Unicells, or Protists as they are sometimes called, have been

definitely conceded to the botanists, such, for instance, as the

Diatoms. Other groups are indeterminate, especially the

enormous number of unicellular organisms called Flagellatse,

with or without chlorophyll, and which will be found in most

zoological text-books, and at the same time in all the botanical

works of the same class.

I have dwelt on this subject of the unity of plant and

animal, the two kingdoms springing from a common root and

indistinguishable in their more primitive types, as I think that

one of the chief interests of this subject lies in the fact that

just among the Algae we meet with those organisms which

might be called plants as well as animals. There are a great

many amateur naturalists who are equally attracted by the

zoological and by the botanical side of Nature Study. If they

cannot come to a decision whether to study botany or zoology,

the Algae offer themselves to their special attention for the

very reasons mentioned already. It must be stated here,

however, that the greater part of the Algae are decidedly true

plants.

That the study of Algae has not previously proved a favour-
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able subject to members of a Naturalists' Society such as ours

—and this statement holds good even at the present time

—

can be accounted for in several ways. With the exception of

the greater part of marine Algse, better known to us generally

as " Seaweeds," only very few of the fresh-water inhabitants

of this class of Thallophytes can be identified with a simple

pocket lens. Even among microscopists, the Algae in general,

with the sole exception of the Diatoms, have not been very

popular, and I think that this can be easily explained by the

lack of suitable literature in our language. Great Britain has

produced some very important works on these plants, as for

instance Dillwyn's ' British Confervse,' published as early as

1809, or Hassall's 'British Fresh-Water Algae' of 1845, and

M. C. Cooke's large work upon the same subject published in

1882 ; but the true life-histories of most of the fresh- water

types have only been made out during the last thirty years,

and the works mentioned before are therefore antiquated, and

for that reason not of much use to the amateur who wishes to

take up this particular study. Only since 1904 are we in

the possession of a truly modern and critical work on British

fresh-water Algae, written by one of the very few specialists on

the subject, namely, Professor Gr. S. West of Birmingham

University. However, his book, although giving a very clear

account and splendid illustrations of the numerous genera of

the fresh-water types, is not a work which will enable us to

identify and name correctly the various species. As soon as

we are in the possession of a modern flora of the Algae of

Great Britain, I am certain that they will receive more atten-

tion from the members of Natural History societies in this

country. At present we have to rely on systematic works

published in German. French, or Latin, and unfortunately even

some of these are by no means reliable guides.

Some exceptions, however, have to be mentioned, as the two

large groups of Algae, such as the Brown and Ked seaweeds,

have received more attention than the smaller members of

this family. For the study of the larger marine Algae we have

two excellent works, although published nearly sixty years ago,

in Harvey's ' Phycologia Britannica ' and Johnston & Croall's

' The Nature - Printed Seaweeds.' But here also only the

larger Algae, which can be recognised and identified with the
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naked eye, have been treated in extenso, while the Green Algae,

and especially the Cyanophycese, cannot be studied from these

works at all. It is perhaps surprising that long ago two

classes of very small and therefore microscopical Algse had

received greater attention than the other members of - this

group, and we are in possession of some very good systematic

works on them. These two are the Diatomacese or Diatoms

and the Desmidiacese or Desmids, but as both these have been

excluded from the prize collection, I need not mention them

further.

In considering the collecting and subsequent study of Algse,

there is one disadvantage very apparent. Excepting always

the larger seaweeds, which can and have been for a long time

collected and mounted in herbaria exactly as is done by so

many amateur botanists with the Phanerogams or flowering-

plants, it is evident that we are not able to enjoy the fruits of

our labours until we have returned from our excursion. This

fact, no doubt, accounts to a great extent for the preference

given to the study of the higher plants, as well as the other

Cryptogams, such as the Lichens, Mosses, Liverworts, and Ferns.

On the other hand, an hour's collecting in a suitable place,

such as a pond or moor, will give us a great many hours of

enjoyment in examining the various species we may have

gathered. Even those who do not care to study their most

varied life-histories are obliged in a great many cases to await

the reproductive stages in their cultures, as otherwise it would

be impossible to determine the species they wish to preserve.

It is no doubt a great advantage in favour of our study that

most fresh - water Algae can easily be cultivated at home.

Small glass vessels or tubes will be found sufficient in most

cases, and large aquaria are not required. It is surprising

how some species will thrive in small test tubes, or even on

a slide kept in the so-called " moist chamber," for a length of

time. An exception to this rule we find in those Algae which

occur in swiftly running water, but it is only to be expected

that they will not outlive the lack of oxygen due to the stag-

nant water of an aquarium.

I think before enumerating briefly the great number of

forms which we find among the Algae, and also the extra-

ordinary variety of methods their reproductive activity shows,
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I must state what kind of plants—and even animals, as some

would call these— are usually included among the Algae.

When these lowly organisms first attracted the attention of

naturalists, which occurred after the time of Linnaeus, they

were divided by their outward appearance and colour only, as

their method of reproduction was then unknown. Thus we
find the Eed Algae or Khodophyceae, the Brown Algae or

Phaeophyceae,—these two classes being, with only few excep-

tions, inhabitants of the sea, and mostly of large size. Other

marine types, such, for instance, as the Sea Lettuce or Ulva

and the genus Enteromorpha, both well known, were grouped

under the Green Algae or Chlorophyceae, and this class com-

prises also the greater part of the fresh-water types. The
Diatoms were for a long time looked upon as animals ; later,

on account of their brown cell contents, they were ranged

under the Brown Algae, but nowadays it is usual to place

them under a separate class and to regard them as true plants.

Finally, we have the Blue-green Algae or Cyanophyceae, illus-

trating the lowest type, and found in great abundance in the

sea as well as in fresh water. Owing to the primitive struc-

ture of their cells, they have frequently been placed together

with the Bacteria, and separated entirely from the Algae.

Nature has now assisted us to a great extent in the difficult

work of classifying the Algae, in so far as a difference in colour

indicates also a different method of reproduction, and there-

fore the old divisions based on coloration only have held good

even after modern research had made out their life-histories.

Thus we find the highest type of reproduction in the Bed
Algae, another mode in the Brown Algae, and so forth. All

true Algae, leaving aside the doubtful members, such as most

of the riagellatae, contain chlorophyll. However, in the Eed
Algae this chlorophyll is masked by a red pigment called

Phycoerythrin, in the Brown Algae by a brown pigment with

another high-sounding name, and the same pigment we find

also in the Diatom cell. The true Green Algae contain chloro-

phyll only, and show, therefore, the well-known chlorophyll-

green. This fact is easily demonstrated in the larger marine

Eed and Brown seaweeds. As all the pigments with the

exception of chlorophyll are soluble in fresh water, the dead

cells of these seaweeds lose their brown or red colour and
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turn green, as can be easily observed on our coasts when
Algse are thrown up by the tides.

Among the types of fresh-water Algae we find either single

cells or a colony of siagie cells arranged in a great variety

of forms ; or again, the cells are situated in a single row, as

we find among the filamentous Algae. With few exceptions,

all these cells are similar in shape as well as in function, and

we can therefore study here the primitive plant cell, in which

a division of labour, such as we find in the higher plants, has

not yet been evolved. As regards their reproduction, nowhere

in the plant world do we find such a variety of methods as

among the Algse, and even a simple enumeration of these

would take too long. [These were shown later on, with the

help of the lantern.]

The algologists have a great advantage over botanists who
devote their attention to other groups of plants, in so far as

AlgfB can be found practically anywhere and at any time of

the year. It might perhaps be easier to eniimerate those

places where Algae cannot be found than tell where one

should look for them. Some practice, however, is required,

and the trained eye will see these minute organisms when
others will pass them unnoticed. Not only is running or

stagnant water the home of Algae, but we can find them in

great abundance in nearly every place where a moist surface

exists, such as damp walls, and especially rock faces over

which water is running. Although of microscopical size

individually, their presence can be detected by the green,

brown, purple, and even black patches which they form when
growing in great numbers, as is usually the case. Every one

has noticed the green film found on nearly every tree, wall,

or paling during all seasons : this is due in most cases to a

single -celled Alga known as Pleurococcus. On walls and

between paving -stones a light -green covering, which turns

to dark green in wet weather, is due to a filamentous Alga

called Prasiola. It is perhaps surprising that of the two

Algae just mentioned and of many unicellular types very

little is known to us. Even to-day a good deal of uncertainty

exists as regards the life-history and systematic position of

these, and a disagreement, very misleading to the amateur, is

noticeable in the books published by authorities on this subject.



238 A IgcB and their Study. [Sess.

Most Algae are true cosmopolitans, and this fact enables

us to use floras of other countries for the identification of

British plants. Even the tropics have not produced anything

strikingly new in this line, although we must confess that

comparatively little has been done so far in the study of

tropical fresh-water Algae. One other subject I must mention

here, as being of special interest to members of the Micro-

scopical Section of our Society, namely, the study of the

" plankton " or " floating organisms," as far as it relates to

the Algae, which constitute the greater part of the phyto-

plankton or plant-plankton. A great number of fresh-water

Algae are found floating in the water of our ponds and lochs,

and their study, as well as that of plankton as a whole, is of

fairly recent date, and will, as I understand, occupy the next

session of the Microscopical Section of our Society.

I should like to say a few words in conclusion on the

collection of fresh -water Algae of Mid-Lothian for which

you have awarded me your prize. The 72 slides which I

have been able to send in represent only a small section of

the numerous species which might be found in Mid-Lothian.

I have already given you some of the reasons for the incom-

pleteness of the said collection. To make anything like a

thorough survey of the fresh-water Algae in such a district

as ours would mean several years' work to an amateur whose

time is limited. As the 41 species of my collection are only

a small fraction of those that can be found in our county,

I hope to be able in the future to increase considerably the

list of species actually collected in and around Edinburgh.

As far as I am aware, the only time that the fresh-water

Algae of our district received any attention was about eighty

years ago, by Dr Greville. The West Coast has been more

fortunate in that respect, as in the ' Flora of the Clyde Area/

published by the Local Committee for the Meeting of the

British Association in G-lasgow in 1901, the fresh -water

Algae have received due attention, and the long list of species

found in that area testifies to the zeal and the skill of the

collectors who have contributed to it. A complete list of

the 41 species of my collection, as verified, and in many
instances corrected, by our principal authority on this subject,
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Prof. G. S. West of Birmingham University, is appended.

The classification adopted is that of the same authority, as

given in his 'Treatise on the British Freshwater Algae.'

With the exception of a few slides showing the zoospores

of some Algge, all the specimens were mounted in a fluid

medium, and after many failures I adopted the one recom-

mended by Prof. West, namely, a 2 per cent solution of

potassium acetate with a trace of copper acetate. This

medium not only preserves the shape of the chromatophore

but also its natural colour, and it seems to answer well not

only for the Green Algae but also for the Myxophyceae, with

their great variety of tints.

List of Fresh -water Alg^, exclusive of Desmids and

Diatoms, collected in Mid-Lothian in 1909. Cor-

rected AND verified BY PROFESSOR G. S. WeST,

Birmingham.

Class—RHODOPHYCE^.
Order—NEMAIiIONACEiE.

Family—Helminthocladieae.

1

.

Batrachospermum vagum (Roth). Ag. (Pond in Royal Botanic Garden.)

2. II monilifor'nie Roth. (Pentlands.)

Family—Lemaneaceae.

3. LerMLTiea torulosa Kiitz. (Pentlands.)

Class—CHLOROPHYCEiE.

Order—CH^TOPHORAIiES.
Family—Ulotriehaceae.

4. Ulothrix zonata (Web. et Mohr.) Kiitz. (Very common around Edin-

burgh in running water.)

6. M suhtilis Kiitz., var. variabilis Kirchn. (Found between wet

stones in courtyard, Edinburgh.)

6. Stichococcus hacillaris Nag. (On stone near Swanston.)

Family—Chaetophoraeeaa.

7. Ghcetophora elegans (Roth) Ag. (Elf Loch, Braid Hills.)

8. II psi/ormzs (Roth) Ag. (Elf Loch, Braid Hills.)

9. Myxonema tenue (Ag.) Rabenh. (Rainpool near Currie ; Elf Loch,

Braid Hills.)

10. Draparnaldia plumosa (Vauch.) Ag. (Elf Loch, Braid Hills.)

Family—Trentepohliaceae.

11. Trentepohlia aurea Mart. (On rocks on AUermuir Hill, Pentlands
;

also on wall at Dalkeith.)
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Order—UIiVALE S.

Family—Ulvaceae.

12. Monostroma bullosa (Roth) Wittr. (Duddingston Loch.)

13. EnteromorpJia intestinalis (L.) Link. (During summer months in

enormous quantities in pond at Inverleith Park.)

Order—SCHIZOGONIALES.
Family—Prasiolaeeae.

14. Prasiola parietina (Vauch.) Wille. (Very common on walls.)

15. n crispa (Lightf.) Menegh. (Quarry near Granton.)

Order—MICROSPORALES.
Family—Microsporaeeae.

16. Microspora amoena (Kiitz.) Lagerh. (Burn near Cramond.)

17. II ahhreviata (Rabenh.) Lagerh. (Pentlands.)

Order—CLADOPHOIlALES.
Family—Cladoplioraceae.

18. Chcetomorpha sutoria (Berk.) Rabenh. (Burn near Currie.)

19. Rhizoclonium hieroglyphicum (Kiitz.) Stockm. (Very common in

Pentlands on wet rocks and burns.)

20. Cladophora fracta (yahl.) Kviiz. (Braid Burn.)

21. u ^^omerato (L.) Kiitz. (Water of Leith.)

Order—SIPHONEiE.

Family—Vaucheriaeeae.

22. Vaucheria sessilis (Vauch.) D.C. (Damp soil, Edinburgh.)

23. It geminata (Vauch.) D.C. (Royal Botanic Garden.)

Order—CONJUGATiEI.

Family—Zygnemaceae.

24. Moiogeotia scalaris Hass. (Pentlands.)

25. Spirogyra longata (Vauch.) Wittr. (Ditch near Granton.)

Order—PROTOCOCCOIDE^.
Family—Pleurococcaceae.

26. Pleurococcus vulgans Menegh. (Everywhere on trees, rocks, walls,

and fences.)

Family—Protococcacese (or Autosporacese).

27. Ankistrodesmus falcatus {CordiQ) 'Rdli^. (Elf Loch, Braids.)

Family—PalmellacesB.

28. Tetraspora luhrica (Roth) Ag. (Marlpit, Craigcrook.)

29. II gelatinosa (Vauch.) Desv. (Elf Loch, Braids.)
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Class—HETEROKONTiE.
Order—CONFERVALES.

Family—Chlorotheciaceae.

30. Ckaracio]psis turgida W. & G. S. West. (Elf Loch, Braids.)

Family—Tribonemaceae.

31. THhonenia homhycinum (Ag.) Derb. & Sol. (Ditch near Dalmeny.)

Class—MYXOPHYCE^ (or CYANOPHYCE^).
Order—HORMOGONE^.

Family—Scytonemaeeae.

32. Scytonema coactile Montague. (Bavelaw, Pentlands.)

33. M m^ra6^7e (Dillw.) B. & F. (Pentlands.)

34. Tolypothrix lanata "Wartm. (Bavelaw, Pentlands.)

35. DesTnonema Wrangelii (Ag.) B. & F. (Swanston.)

Family—TsTostocaceae.

36. CyliTidrospermum licheniforme Kiitz. (On damp earth, Edinburgh.)

Family—Oscillatoriaceae.

37. Lynghya Martensiana Menegh. (In warm water of about 40° C^ New-
battle Colliery.)

38. Oscillatoria chalybea Mertens. (Musselburgh.)

Family—E-ivulariaceae.

39. Dichothrix gypsophila (Kiitz.) B. & F. (Pentlands.)

Order—COCCOGONE.^.
Family—ChroococeacesB.

40. Chroococcus vaHus A. Br. (Wet rocks near Dalmeny.)

41. Porphyridium cruentum (Ag.) Nag. (At the base of walls and on

damp earth, gardens in Edinburgh.)

[The award offered by the Society for the best collection of

fresh-water Algae was won by Mr F. L. M'Keever, whose work

was most favourably reported on by Mr Terras and Professor

West of Birmingham. The latter makes special mention of

No. 35, Desmonema Wrangelii, which he describes as "one of

the rarest blue-green Algae in the European flora." The above

paper was illustrated by numerous lantern microscopic slides,

and the life-histories of many Algae were shown and explained.]

At this meeting Mr W. C. Crawford, M.A., read his report

of the Microscopical Section.
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IX.—NOTE ON THE ALGJH OF THE ELF LOCH.

By Mr F. L. M'KEEVER, F.R.M.S.

{Read April 27, 1910.)

Two papers on " The Upper Elf Loch, Braids," by Dr Thomas
Scott, r.L.S., and Mr John Lindsay, were read to the Society

in April 1897 and March 1898, and are now printed in

vol. iii. of the ' Transactions.' In the second paper a list

of the Algae found in the Elf Loch is given (p. 381). During

the visits I was able to pay to this interesting sheet of water

in 1909, I collected the following species of Algae which are

not contained in the above-mentioned list—viz. :

Class—CHLOROPHYCEJE.

Family—Chsetophoraceae.

1. Ghceto'phora elegans (Roth) Ag.

2. (t pisiformis (Roth) Ag.

3. Myxonema tenue (Ag.) Rabenh.

4 Draparnaldia plumosa (Vauch. ) Ag.

Family—Protocoecaceae.

5. Ankistrodesmus falcatus (Corda) Ralfs.

Family—Palmellaceae.

6. Tetraspora gelatinosa (Vauch.) Desv.

Class—HETEROKONT^.
Family—Chlorotheciacese.

7. Characiopsis turgida W. & G. S. West.

In the same paper (pp. 382, 383) a very complete list of

the Eotifera is given, containing no less than ninety-seven

species. In May 1909, while looking for Algae, I found

several specimens of a beautiful colonial Rotifer, Conochilus

volvox Ehrenberg. This Rotifer seems to be by no means

rare in the plankton of our lakes, but has, as far as I am
aware, not yet been recorded from the Upper Elf Loch.
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X.—THE LONG-EARED OWL.

By Mr J. C. ADAM.

{Communicated, Oct. 26, 1910.)

I WOULD like to forewarn you that, despite the unqualified

title, this is not an exhaustive treatise upon the Long-eared

Owl ; it is hardly even what the scientific man loves to call, a

" contribution to our knowledge " of the bird. With much
more reason it might be called a contribution to our ignor-

ance ; and if it assists the interested to realise how very, very

ignorant we are of the lives and habits of even the commoner
members of our avifauna, so much of its purpose will have

been achieved. Otherwise it attempts to relate the progress

of our acquaintanceship with the Long-eared Owl in certain

West Lothian woods. When my friend Mr S. E. Brock and

myself set out to probe the secrets of the Long-eared Owl's

life, we undertook a harder task than we knew. We found a

bird who behaved neither by rule of bird-book nor by rule of

ours (which is quite a different thing), nor by rule of his own,

—a bird whose sole object in life might have been to baffle

the human seeker after knowledge. The inconsequence and

inconclusiveness of two-thirds of our observations would have

driven any but a bird-man to despair, and that I have any

story to tell is due rather to the pertinacity—the merciless

pertinacity— of our inquiries, rather to our magnificent

powers of conjecture, than to the amount of straightforward

material supplied by the Owl.

Prior to 1904 we had no personal knowledge of Long-eared

Owls in the lowlands of the Lothians. Our experience of

the bird, so far as these counties are concerned, had been

restricted to the upland firwoods, chiefly those long strips of

Scots fir and spruce which intersect and shelter the moorland

fields on the edge of the Pentland Hills. So frequently had

we met the bird there and so rarely elsewhere, that, with

youthful precipitancy, we had come to regard the Long-eared

Owl as an upland bird, as much attached to that bleak wind-

swept country as the Curlew or the hill Kestrels with whom
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he would share the living. That we had no excuse for this,

that neither our youth nor our evidence was excuse for this,

I am quite prepared now to admit. Even in these days we
had " authorities," and the authorities set no bounds to the

range of the Long-eared Owl on the Scottish mainland but

the bounds of coniferous wood. They said nothing about

low lands or high lands, about cultivated fields or open moor

;

coniferous wood was the only essential, and with wonderful

unanimity they all prescribed it. Why coniferous wood
should be an essential, in the manner of authorities they did

not stoop to say, but plainly no Long-eared Owl could be

happy without it. Certainly we ourselves had never dis-

covered a Long-eared Owl's nest in any other kind of wood

—

so far we might be said to have found the bird following the

rules laid down for his guidance. The one or two cases of

Long-eared Owls roosting in deciduous wood which had come

before our notice in the Highlands might be assigned to pure

waywardness, and no malicious intention of slighting the

authorities. But if coniferous wood was the only essential,

why did the bird steer so religiously clear of the coniferous

wood scattered up and down the plains of the Lothians ? We
had hunted some of it—plantations which conformed in every

respect to the type of wood which the Long-eared Owl in-

habited in the uplands—again and again, and failed to find

any sign of its presence. Was something else—the wide

hunting spaces, for instance, the food-supplies of the moor

—

essential in the Long-eared Owl's scheme of things ? or, faith-

ful adherent to bird -book law, was he in these woods all the

time and we merely incapable of finding him ? We had

never rated our bird-hunting ability very highly, and our up-

land experience had taught us something of Long-eared Owl
elusiveness ; but after a long day's hunting in lowland woods,

when we had peered and peered into the gloom of fir crowns

for hours, hammered and stoned and climbed trees uncount-

able, and failed to rouse one, we were mightily inclined to

think that, whatever the reason, and with all due defer-

ence to the authorities, the bird was not there. That the

Long-eared Owl had reasons for his absence we did not

doubt—these were the days of our innocence ; that the

reasons would serve to vindicate his position before the
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authorities was another matter, and really no concern of

ours.

It was consequently a triumphant day for the authorities,

and a sad and solemn day for our bird-hunting prestige, when,

on May 4, 1904, we found a nest, containing four eggs, in a

West Lothian wood. The authorities triumphed because the

wood—which I shall call E. wood hereafter—was situated

right in the heart of a rich agricultural district, and twelve or

fifteen miles as a man might fly from the nearest upland

woods, where we had known them to be. Our prestige was

gone, because the wood had been searched many times before

and yielded all kinds of ornithological results, but never Long-

eared Owls. The triumph of the authorities would probably

have been more complete if the wood had been entirely coni-

ferous,—it was probably sufficiently coniferous to pass the

tests. In any case, the nest— one of those time-worn,

crumbling structures of unknown origin which abound in fir

woods—was in a coniferous portion of it, a scattered group of

old Scots firs which formed the north-western corner, and, to

our minds, an ideal habitat for Long-eared Owls. The auth-

orities would probably have recommended a dense belt of

younger spruce and Scots fir on the southern side of the

wood, and it may have been some small crumb of comfort to

our humbled spirits that the nest was not there. The extrac-

tion of further comfort of this or any other order was ruth-

lessly frustrated by the immediate desertion of the nest and

the disappearance of the birds, as far as our senses were

aware, from the wood. Unless this desertion was in itself

some comfort, it was certainly quite unwarranted according to

the " regulations "—susceptibility to human disturbance had

never been formulated as a characteristic of the Long-eared

Owl; but then it was equally unwarranted from our own
experience— we had never known a Long-eared Owl take

fright in this manner before. We decided it must be an

aberration, and left the authorities triumphant.

This triumph of the authorities, however, appeared likely

to prove short-lived, for in the following spring (1905) we
could find no sign of Long-eared Owls either in this wood or

in any of the neighbouring plantations. They were as empty
of Long-eared Owls as they ever had been in the years prior

VOL. VI. ^ E
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to 1904, and repeated hunts throughout the summer brought

the same news. Perhaps, thought we in the returning

moments of our self-esteem, these 1904 Owls were wander-

ing birds—birds imbued with something of the vagrant spirit

of their relative the Short-eared Owl, who had been enticed

by that eminently pleasing corner of old Scots firs into mak-

ing it their nesting quarters for the season, but who had no

ties, no home yearning to fetch them back. Perhaps, we
thought in the alternating moments of humility, they were

still there complacently admiring their powers of self-efface-

ment, a little contemptuous of human bird-hunting skill.

The Short-eared Owl was a licensed vagrant, the Long-eared

Owl was not.

And in 1906 we had warnings to go very warily in our

speculations. On March 5 a Long-eared Owl was seen in a

small coniferous wood, which we called the Thicket. This

wood lay about a mile to the north of E. wood; between them

stretched long strips of timber which practically linked them

together. The bulk of it planted on steeply rising ground was

dark and dense enough to please the most fastidious Owl
critic ; the upper part was older and looser, and celebrated in

our very personal geography as having held a Tawny Owl's nest

in 1902. Otherwise the Thicket had never yielded very much
in the way of Owls ; it yielded no more in 1906. On July 2

a Long-eared Owl was seen in the Scots fir corner of E.

wood. Coming as it did right at the end of the Long-eared

Owl's nesting season, this observation was more than a warning,

—it struck a shrewd blow at our conceit as well. All season we

had hunted the wood and seen nothing, and then just when we
were beginning to sum up the season's labour, draw this and that

conclusion, assign the Long-eared Owl his exact status in the

district's avifauna, this bird appeared, upset all our calcula-

tions, and cast us back into a region of speculation and doubt,

from which there could be no escape until the following spring.

Either this was a wandering bird newly arrived—he had the

air of a bird who had inhabited the wood for ages—or our

bird-hunting qualities were beneath disparagement.

The following March (1907) we set about looking, as was

our annual custom, for what we were wont to regard as the

mythical March nest of the Tawny Owl, and on the 16th put
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an owl off an old Magpie nest in C. wood. C. wood lies above

the thicket, separated from it by no more than the width of a

byroad. The trees are mainly planes and beeches, but there

is a sprinkling of Scots firs just sufficient in our estimation, if

in nobody's else's, to justify the presence of Owls. Below the

trees there is a very stout undergrowth of elder and privet,

which does everything which a very stout undergrowth can do

to impede the progress and observations of the bird-hunter.

The nest was empty ; and the identity of the Owl—at that

time the subtle distinctions between a Tawny Owl and a Long-

eared Owl in flight were beyond our powers of appreciation

—

was not established. Three days later the same nest contained

one Qg^, and proved to be the possession of a Long-eared

Owl. A Long-eared Owl's nest !—may you and the authorities

mark, in a wood that was neither deep, nor dark, nor coni-

ferous, except in so far as a sprinkling of firs makes a wood

coniferous. That sprinkling of firs saved the situation, from

the authorities' standpoint. The nest was in a Scots fir, and

ib was easy to argue that if there had been no Scots firs,

and no old nests in the Scots firs, there would have been

no Long-eared Owls in the wood. On the other hand, we
could reason with equal urbanity that as all the suitable old

nests in the wood were situated in Scots firs, the Owls had no

choice in the matter. If they insisted upon nesting in the

wood, they must take a Scots fir nest, or none at all. The

situation of the nest proved nothing but the partiality of the

Magpies.

Eemembering the susceptibilities of the E. wood birds in

1904, we did not revisit this nest until March 29. On that

day we were not greatly surprised to find it deserted and empty.

The emptiness might be laid to the account of a Crow or a Mag-

pie ; the desertion—to what ? Another aberration ? The Long-

eared Owls in this part of the world were all very strangely

aberrant. On April 30, in the hope that the same birds

might be making a second nesting effort, we hunted C. wood
again, and this time succeeded in disturbing a Long-eared Owl
from another old Magpie nest in a Scots fir a few yards distant

from the nest used on March 19. This nest contained two

newly-hatched young and two eggs. A few days later (May

5) we visited the nest again, and found both parents, eggs, and
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young vanished ! This, if the result of our previous visit, was

surely carrying intolerance of human interference to extreme

lengths. Some species are notoriously sensitive to human finger-

ing of their nests and eggs ; and cases of the desertion of eggs,

in consequence of such treatment, figure in the annals of most

ornithologists,—have figured occasionally in our own ; but the

desertion of young, implying, as it does, the extinction of every

parental instinct, must, we think, be almost unprecedented.

So inconceivable was this theory, that we at once looked about

for another. The tree had not been climbed before : if it had,

it would have borne the marks of the climbers. Human
marauders were summarily ruled out of the question. Avian

marauders were not so easily disposed of; but it seemed dilBfi-

cult to believe either that young Long-eared Owls formed

such a delectable meal for a Crow or a Magpie that one of the

latter would attack an old Owl for the sake of devouring her

progeny, or that a mother Owl was incapable of defending her

offspring from such raiders. How then had the youngsters

been spirited away ? They were too young to fly—we knew
from our upland experience that young Long - eared Owls

usually spend about a month in the nest. There was only

one plausible solution remaining to us—that the old birds had

removed them. Since that day I have read, in the ' Birds of

Yorkshire,' what appears to be a well-authenticated case of

a Long -eared Owl transferring her eggs from one nest to

another, and it is just possible— even if incredible and

entirely improbable—that some such transference of young

had occurred here. Unfortunately we have very weighty

evidence against the theory. We spent the remainder of the

afternoon searching the wood, and failed to find the youngsters

in any other nest. What is quite as much to the point, we
saw no more of Long-eared Owls in C. wood that year.

Meanwhile, quite as mysterious things had been happening

in K. wood. On March 26 a Long-eared Owl was spotted

roosting in the Scots fir corner. On the following day an-

other Long-eared Owl was observed perched on an open larch

on the south side of the wood. On the evening of the same

day we heard the call -note of a Long-eared Owl for the first

time in a West Lothian wood. If you ask me how we knew
it was the call-note of a Long-eared Owl, I should find great
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pleasure in answering that it was the one nocturnal note

which the authorities had not described as issuing from the

mouth of that bird ; but I am quite willing to forfeit the pleasure,

and to acknowledge with the best grace in the world that I

cannot tell. It is one of those pieces of bird-knowledge which

have come we know not when, and which remain to burden or

help us, I am not quite certain which, throughout our allotted

span. To do the authorities justice, they have collectively given

the Long- eared Owl considerable latitude in the matter of notes.

No two authorities allow it quite the same notes nor quite the

same number of notes—in this respect there is a very pleasing

exhibition of individual taste : while some generous writers

give it both a " barking " cry and a " mewing " note, others,

more parsimonious, allow it only the first or the second. One
prodigal gentleman grants the bird no less than four notes :

barking, hissing, mewing, and chirruping ; another, with more

sense of responsibility, perhaps, dooms the bird to perpetual

silence by sanctioning none at all. Several who may have con-

spired together, have decreed that the Long-eared Owl shall

not use the hoot of the Tawny ; two others, apparently outside

the conspiracy, provide the Long-eared with a " deep hoot," and

nothing else. This " deep hoot," it would seem, may or may
not be the hoot of the Tawny Owl, according to the discretion

of the Long-eared. The note which we heard that evening,

and which we have heard many times since, is a low-toned

utterance—so low-toned that amid the din of retiring Blackbirds

and Mavises it is barely audible. For the sake of convenience

I shall write it here as " whee,"—" whee " is the nearest we can

get to it in English syllables. But " whee " does not describe

it. No English vocal utterance could. It is too nasal,—any

realistic imitation could only be produced by a co-operation of

mouth and nose. On several successive evenings we heard the

same note always coming from the southern side of the wood

;

and then one night, while we were listening to it, we saw an

Owl fly out of the Scots fir corner and return, as we thought

in the dim light, to the very tree where the calling Owl was

perched. Male and female, we concluded, and as one pair we
continued to consider them until April 1. April 1 upset

this idea, along with some others. In the first and most im-

portant place, it dispelled the notion that a Long-eared Owl
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would only use a nest in a coniferous tree. On that day we
disturbed a Long-eared Owl from an old Magpie nest in a

thorn tree on the edge of the southern belt of firs. There

were no eggs, but we knew from our experience in C. wood
that a Long-eared Owl will brood a nest for some days before

laying. Doubtless she would have laid in this nest if we had not

disturbed her. That she never did may be regarded as no more

than further evidence of Long-eared Owl susceptibility. It

did not affect what appeared to us to be quite plain, that a

Long-eared Owl had deliberately chosen a nest in a deciduous

tree in a wood where there were numerous suitable nests in firs

to provide other alternatives. And we rejoiced to find a bird

so defiantly contemptuous of the whole lock, stock, and barrel

of the corpus juris. At the same time that we flushed this

bird from the nest we disturbed another Owl—apparently her

mate—from a neighbouring fir, and the two birds flew off

together. We went straight from this nest to the Scots fir

corner, and found the Long-eared Owl there still, roosting in

his favourite tree. We were sure now that there were three

Long-eared Owls in the wood,—a little search ought to prove

that there were two pairs. With this to inspire us, we ran-

sacked the wood on April 4. We commenced by finding

the Magpie's nest in the thorn-tree deserted ; we indemnified

this loss almost immediately, however, by putting a Long-eared

Owl off another old nest in a Scots fir about thirty yards away.

This nest contained one egg, and was no doubt the new property

of the bird which had been found " warming " the thorn-tree

nest. We looked at that solitary egg long and anxiously—we
did not expect to see it again—and then worked through the

young mixed covert, which occupies the centre of the wood,

to the Scots fir corner. Here again we suffered disappoint-

ment,—the regular rooster was not in his accustomed perch.

We proceeded to examine the old nests in the vicinity.

When the Owls nested in 1904 there had been very few of

these in the Scots fir corner capable of accommodating a

Long-eared Owl's family, and the rickety structure used upon

that occasion no longer existed. Since that day, however, a

pair of Carrion-crows had taken up their residence in the

wood, and in the course of 1905 and 1906 made three very

valuable additions to the supply of desirable dwellings for
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Long-eared Owls. From the Crow nest of 1906 we flushed

an Owl. On climbing we had the pleasure of gazing at

another single Long-eared Owl's egg. Unless the Long-eared

Owl was polygamous, there must be two pairs in the wood.

Two pairs, where for two years we had been unable to find

one ! This almost amounted to what ornithologists style an
*' irruption "

! On the evening of the same day we heard two

Long-eared Owls calling in the wood—one from the neigh-

bourhood of the first nest, one from the Scots fir corner.

While we listened an Owl issued from the southern end,

circled over the low trees in a curious erratic manner—" flung

itself about in the air,"—clicking its wings at intervals as a

Wood Pigeon does, but in an infinitely softer and less clumsy

fashion, and then disappeared in the fir belt. We had wit-

nessed for the first time what the authorities lay down as the

nuptial flight of the male Long-eared Owl. We had no

evidence upon which to base a different interpretation ; we
merely noted that in this case it had occurred after the first

egg had been laid. The authorities impose no time limit.

On the following day we revisited both nests. The first—

-

the nest in the southern belt—realised every dismal expecta-

tion. Bird and egg had disappeared. The second—the Scots

fir corner nest—fulfilled every sanguine hope. The bird was

still sitting. We could discern the tips of her " ear " tufts

and the edge of her tail from the ground, and did not disturb

her further. At length we had found an Owl who would

incubate an Qgg polluted by the gaze of the bird-nester's eye.

Alas for the vanity of human hopes ! after sitting on that

nest for several consecutive days to our knowledge, on April

10 she had gone. In our broken-spirited condition we made
no attempt to climb what was an exceedingly awkward tree

—you will remember this tree had been the Crow's selec-

tion,—and whether the egg or eggs had gone with her I am
quite unable to say. At the time I do not think we greatly

cared. The mournful fact for us was the bird's desertion

—

mournful this time, I presume, because it could not be laid to

our charge. In fact, we could now reconsider all the previous

desertions and piously draw the inference that our visits

had had nothing to do with them. With a clear conscience

we could proceed to fix the blame. There being no other
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scapegoat handy, our suspicions fell upon the Carrion-crows,

who at that time were busy completing a new nest a few

yards from the one usurped by the Owls. Although we were

never able to gather the necessary evidence for a true and

lawful conviction, suspicion continued to rest upon these black

rascals until this very year, when they were finally excul-

pated with all due honour and reparation by an incident

which I may relate hereafter.

During the weeks that followed the desertion of this nest

we scoured the wood regularly, in the hope that either one

pair or the other would nest again ; but as May began to

advance and neither sight nor sound of Long-eared Owls was

forthcoming, the Owl-hunting grew less vigorous, until amid

the multitude of other interests it became very casual, and

probably perfunctory. You will understand, then, how our

astonishment was mingled with mortification when an angry

old Long-eared Owl suddenly swooped down upon us as we
were peacefully strolling through the Scots fir corner on the

evening of July 13. Fluttering from tree to tree and over

our heads, it set up the most extraordinary series of sounds,—

•

strange uncouth barks and mews, alternated with wing-

beating, bill-snapping, and furious hissing. The medley was

only comparable to the music of the feline serenader : in

versatility, if not in composition, the Owl was probably the

superior. We had been present at similar if less vehement

performances in the upland woods, and knew it betokened the

proximity of young. Close by was the second nest built by

the Crows in 1905, and when we scanned the ground beneath

it we found liberal indications that an Owl's progeny had

been reared or were being reared above. Owing to the grow-

ing darkness we postponed the examination of the nest until

an opportunity afforded itself for climbing in daylight ; but

we had no doubt that the old Owl owned a family either in

the nest or at large in the upper branches of the trees round

about. On July 15 S. E. Brock visited the wood alone and

climbed to the nest. I quote his own report of the experi-

ence :

—

"Climbed to 1905 Crow's nest. When near the nest there

was an outcry behind me, and an old Owl came flying across

from some fir trees a few yards away and perched on a tree
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beside me, chattering repeatedly, and occasionally uttering

an enraged " wark," " wark," her eyes glaring and " ears

"

depressed. She then surprised me by twice in succession

dropping to the ground and shamming wounded, fluttering her

wings and dragging herself helplessly along the ground, utter-

ing a low chattering the while. On reaching the nest I

found that the young had left, though they were doubtless in

hiding close by. The nest was full of droppings and d&tris

of remains of mice and small birds."

It was evident now that the Scots fir corner pair of Owls

had nested again somewhere about the second week of May,

or, in other words, about the time that we had begun to re-

linquish the search. It seemed equally clear that, when left

to themselves. Long-eared Owls had no difficulty in rearing

their brood. We extracted what solace we could out of that

reflection, and waited impatiently for the following spring.

1908 was a good year. I can look back upon it even

now, from the higher standpoint of 1910, and call it a good

year. But undoubtedly its best—its greatest day—was its

first, March 15, the day we appointed for the first scour of

these West Lothian woods for the season. We started in

R. wood by putting a Long- eared Owl off an empty nest in

the Scots fir corner. We followed this up by seeing a Long-

eared Owl in M. wood—part of the timber strip which links

E. wood and the Thicket together, a wood where we had

never seen a Long-eared Owl before. We succeeded this by

flushing a Long-eared Owl from a nest in C. wood, and then

crowned the day's operations by finding a Long-eared Owl's

nest with three eggs in the Thicket. In one day we had

located four different Long- eared Owls in a line of wood not

more than a mile -and -half in length! A wonderful day,

when we recollected the fruitless hunting of previous years.

And there was no vole plague nor any other kind of mammal
plague in West Lothian that year—except a plague of bird-

hunters, quoth the Long-eared Owl

!

For the sake of lucidity I find it necessary, as I did with

the 1907 observations, to trace our subsequent experience in

each of these woods separately, although you will be good

enough to remember that our hunting in all these woods went

on more or less concurrently. M. wood I may dismiss at
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once. Although we searched it more than once after March
15, we saw no more of Long-eared Owls within its somewhat
limited and very nestless precincts. The Thicket of course

had given us a new interest at the outset. Since that

solitary glimpse of a bird in 1906 we had seen nothing of

Long-eared Owls here, and it was consequently a memorable

moment when a tap on a tree-trunk dislodged an Owl from

a well-preserved old Magpie nest near the centre of the wood.

It was not only a new nesting haunt ; it gave us our earliest

record for Long-eared Owl's eggs. Calculating that the bird

had laid one egg every second day, and that the third egg had

been laid on the day we discovered the nest, the first egg

must have been laid on March 10, fully a week before our

earliest previous record, which was the C. wood bird in 1907.

For the first time, too, we noticed that a Long-eared Owl was

capable of improving the condition of the appropriated nest.

The authorities had always refused to concede this power, and

hitherto we had been unable to report any breach of the law.

This nest had been quite obviously entirely re -lined with

juncus and meadow - sweet stems from the neighbouring

marsh. It was also littered in the most lavish manner with

downy breast feathers of the sitting Owl. Whatever other

Long-eared Owls might do, this one certainly seemed to have

exercised some rudimentary building instinct. In other re-

spects, however, it exhibited a most exasperating lack of

originality. Two or three days later it was observed, from

the ground, to be still brooding the nest. On the 21st the

inevitable had happened, and the nest was empty,—not quite

empty—part of an egg-shell remained. This egg-shell was

very strong evidence of Crow or Magpie work, but how a Crow
or Magpie could get at eggs which were being brooded by an

Owl was a problem which later experience only rendered more

mysterious. Throughout the following weeks of April we
explored the wood frequently in the hope of finding a second

nesting attempt, but it was not until May 3 that a forlorn

expedition met with any success. That day we flushed an

Owl from a very ancient dilapidated structure, which may at

one time in its history have been a squirrel's drey, in a larch

tree about thirty yards from the first nest. It contained three

young birds, which we gauged at eight days old, and for this
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reason we were treated to another harrowing demonstration

of Long-eared Owl agitation. We naturally concluded that

these youngsters were the product of a second laying of the

same bird, although the youngsters were certainly older than

we would have expected such products to be. The Thicket

was so small—-eight or nine acres—that it never occurred

to us that there might be two pairs of Long-eared Owls in

the wood. Judge then our astonishment when on the even-

ing of May 24, intent upon revisiting these youngsters, we
noticed that great quantities of Owl droppings bespattered the

foot of the fir upholding the old Magpie nest which had been

previously used. What on earth does this mean ? questioned

both our minds at once. Then looking up, we descried the

hunched back and protruding ears of an old Owl apparently

endeavouring with some lack of success to cover the nest.

The next minute we had put her off and reached the nest.

No emptiness this time—five hissing, bill-snapping youngsters,

ranging in size and age from a tiny ball of down with eyes

newly opened, to a frilled virago of six or seven days, who

stood upright on the rim of the nest, and arched his wings

as a kitten does her back, to give the fully terrifying effect

of his small proportions. We have sometimes wondered in

our artless inconsequent way what advantage it is to the

Long-eared Owl to hatch its young in the irregular manner

it does ; and we noted with some interest that the youngest

member of this family vied with his elder brothers and sisters

in the power and vehemence of his hissing and bill-snapping.

In any future struggle for existence which might take place

in that nest, we would have been prepared to lay odds on

the survival of the younf];est. The old Owl, meanwhile, had

been joined by a frantic mate, and the combined din of bark-

ing, moaning, and snapping which ensued seemed sufficiently

ample to rouse the whole wood, and not improbably the

keeper, whose cottage lay a field away from it. We hurried

away to the larch tree nest, found the Owls had evacuated

it, and, then still remembering the keeper, made a graceful

and unobtrusive exit from the wood. We knew now that

two pairs of Long-eared Owls had nested in the Thicket

—

two pairs where in previous years we had never got a single

nest ! We might have flattered ourselves upon the growing
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keenness of our perceptive faculties. Unfortunately there

were several indications of their enduring dulness. The
Long-eared parent of the five young must have laid for the

second time in the Magpie's nest about the third week of

April. We had been in the wood a dozen times since then

and failed to discover the fact : the idea that the birds would

use the same nest again seems to have missed our addled

pates altogether.

On the evening of May 27 we stood outside the Thicket,

and listened to the hunger-call of young Long-eared Owls.

It came from every quarter of the wood—the three young-

sters had evidently scattered widely apart,—a high-pitched

piercing note—it might be the note the authorities describe

as a " mew,"—far-carrying ; very much louder than any note

we had so far heard used by the old birds. We grew very

familiar with this hunger -call in E. wood later on. We
could now record in history that two more families of Long-

eared Owls had been reared in West Lothian. We could

not have been more highly gratified had the families been

our own.

To go back now to the eventful March 15, you will recall

that the first of our masterly strokes that day had been to

flush a Long-eared Owl from an empty nest in the Scots fir

corner of E. wood. This nest was the first of two which the

Carrion-crows had built in 1905, and our knowledge of its

antecedents enabled us to be quite sure that the Long-eared

Owl had refurbished it. For the luxuriant wool lining of the

Crow the Long-ear had substituted an austere bed of dry

grass. On March 22 this nest contained one egg. On the

same day we noticed that the male was roosting in a fir very

near the nesting-tree. This proximity of the male (?) Long-

eared Owl's roosting-perch to the nest had been observed on

several previous occasions, both in the upland woods and in

West Lothian. It seemed to express an afi'ectionate interest

in the nest, which was at considerable variance with the

manifestations of the Tawny Owl. We do not remember ever

seeing a male Tawny Owl perched near the nest,—we should

not be surprised if during most of the nesting season he lived

in another wood. From March 22 this nest was examined

from the ground daily, and for a time, in the phrase which
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presages disaster, "all went well." The bird brooded the

nest in the most orthodox manner. On April 9 (by which

date she had been sitting on the first eggs for at least eighteen

days) we could not see her from the ground, so the tree was

climbed to ascertain the true state of affairs. You will think

the climb was hardly necessary
;
you can easily guess what

we found. The nest was empty,—empty just as all the

other nests had been at one stage or other of their careers

under Long-eared Owl auspices, and just as inexplicably. In

this case, however, we further complicated the riddle by

flushing a Long-eared Owl from the Crow's nest of 1906,

which was only a few yards away. Why she was sitting

there we do not know to this day,—she never sat in it again

to our knowledge, and we never mustered sufficient energy to

reach it : we were growing a little weary of examining empty

Crow and Magpie nests. But we may venture the surmise

—the scantier the evidence the easier the surmise— that

having been disturbed in some mysterious way from the first

nest, this bird was busy sampling new quarters in the recog-

nised Long-eared Owl fashion for her second clutch. The

new quarters, however well adapted for her purpose and how-

ever much she liked them, became no longer either well

adapted or likeable when we tapped the tree. That she did

lay a second clutch somewhere is certain, because on the

evening of July 4 we heard the piercing hunger-call of young

Long-eared Owls coming from different parts of the wood, and

nightly thereafter from sunset to dawn these youngsters rent

the deep stillness of the woodland darkness. Where they

had been reared we failed to discover. Let it suffice that they

had been reared.

I come now to C. wood. After March 15, when we dis-

turbed a Long-eared Owl from the nest in which young had

been found in 1907, we left C. wood severely alone for some

days. We were anxious to give this bird no excuse for de-

sertion ; we curbed ambition, and sought an outlet for our Owl-

hunting energies in new and, as it proved, quite profitless fields.

As matters turned out, we had good reason to be pleased with

this touching exhibition of self-restraint. On March 25 the

same nest contained four eggs. On April 5 the bird was

still sittin^:^ on the same nest, but the clutch had increased to
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five. Here all was going smoothly,—how long would it con-

tinue ? Again we decided upon a period of self-denial. C.

wood was " ruled out of bounds," until such time as the young

were calculated to be hatched. And it was April 1 9 before the

bonds of forbearance were loosened, and we stood again below

the nest. The very bushy fir top in which this nest was situ-

ated precluded any view of the sitting bird from below, and I

can re-create even yet the mental anguish which accompanied

the first thump on the tree. Would the Owl be still there, or

would she be gone like all the others ? All eyes were peering

into the fir top, and nothing happened. A second and a third

blow, several hard kicks, and still nothing happened. Vanished ?

]^o man voiced the question ; the bird-hunter's hopes die hard.

One man, unable to endure the strain longer, began to swarm
up the tree ; the others kept their gaze aloft. He was half-way

up, and still nothing happened. He was almost " there "—

a

world of meaning in that bird-hunting " there "—when, " Ah,

she's off
!

" The gleeful shout went up, and a few seconds

later the news came down, " Five young, all sizes ; and an egg,

and the hindquarters of a field-mouse." The C. wood bird had

not failed us ; all the long score we had piled up against the

species was wiped out by the joy of that moment. For the first

time in our West Lothian experience a Long-eared Owl's nest

had, as we phrased it, " gone straight " 1 Afterwards, when we
had grown calmer, when we came to think about it, came to

recall the case of this same bird in 1907 when young had dis-

appeared, our rejoicing seemed a trifle premature. Again we
became the prey of forebodings, and one cold drizzling evening,

April 28, bestirred ourselves to learn the worst. We found our

forebodings unjustified—the Long-eared Owl was still " playing

the game." The nest contained a sadly reduced family of two.

We do not suppose that the old birds were responsible for

this reduction ; we do not suppose that they could have

prevented it. They had done their utmost for the race and

posterity ; what Long-eared Owl could do more ? We closed

the records of 1908 with an expression of sympathy for

a bird whom Nature and the " authorities " had used so

sorely.

It was during the months that followed this season that

we became impressed with the absence of Long-eared Owls
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in winter. We knew that the fiat of the authorities had gone

forth— the Long- eared Owl resides in this country, but by

this time we had found bird-book law regarding Long-eared

Owls more honoured in the breach than in the observance, and

for that matter had ceased to be surprised at anything Long-

eared Owls did. Our preliminary grounds for suspecting

their absence were the statements of certain Irish observers,

who declared that the Long-eared Owl commenced his seasonal

call in January. Now, we had never heard any Long-eared

note, seasonal or unseasonal, until March, and it seemed quite

probable that Long-eared Owls might remain throughout the

year in genial Ireland, and yet resolutely refuse to endure

the rigours of a West Lothian winter. Our evidence, how-

ever, was so meagre that during the opening weeks of 1909
we did little else but hunt for more. The trees in the Scots

fir corner of E. wood—more particularly the bushy fir which

had been the male Long-eared Owl's favourite roosting-tree

during the previous nesting season—were subjected to a daily

scrutiny. But we saw nothing of Long - eared Owls there

until February 7. That afternoon a bird was perched in the

favourite tree. It had not been there on the 6th ; it was

there again on the 8th, and it continued to be seen practic-

ally every day until March 6— fairly strong evidence, we
thought, that the bird had been absent from the wood before

that time. Some time in March it disappeared, and was not

seen again all season. We can state very positively that

there was no Long-eared Owl's nest in E. wood that year.

Every old tree-nest in the wood was " tapped " a score of

times : on many evenings we came into the wood and listened

at first for the low " whee " of the old bird, later on for the

cry of the young. Even if we had missed the nest, which in

view of our systematic hunting was almost inconceivable, we
must have heard the hunger-call of the young. The season

in E. wood passed without a Long-eared Owl sound.

Pursuing our winter studies, on February 28 we visited

the Thicket. The old Magpie nest used by the Owls in the

previous year was still intact—the Magpie is no jerry-builder,

—and we stood under it for a few moments reviving fond

memories. Then, prompted by some second-nature impulse,

we struck the tree. Almost simultaneously a Long-eared
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Owl flew from the nest. We had thought—proud boasters

that we were—that a Long-eared Owl could no longer sur-

prise us. This one certainly succeeded. We stood amazed,

wondering if we had seen aright, wondering if this was not

some phantom created by our ruminating minds. There was
quite a distinct interval of time before we collected our wits

sufficiently to climb to the nest. It contained two eggs

!

We had considered this bird early in 1908, when it had three

eggs on March 15 ; it had surpassed that record by ten days

at least—quite a bird-book record.

A week later this same bird was still sitting on the same

nest. On March 6 we put her off, and found the nest

contained three eggs—a very small clutch, if the complete

one, for a Long-eared Owl. On March 14 she was no longer

sitting on the nest, and the eggs had been reduced to two.

On our next visit these had also disappeared. This piece-

meal method of disappearing was a slight variation from the

normal course of events, but hardly more enlightening. From
that day to this we have seen no Long-eared Owls in the

Thicket.

The early nesting of the Thicket birds inclined us to hope

that the other Long -eared Owls in the district would be

relatively early also, and once, and sometimes twice a-week,

we made a tour of inspection round the old nests in the

other woods. C. wood birds had laid as early as March

19 in 1907, and we paid particular attention to their old

quarters. No signs of Long-eared Owls were observed in

this wood, however, until April 4, when we disturbed a

bird from the old Magpie nest already used on two former

occasions. On climbing, we found two eggs,—^ proof in

abundance that Long-eared Owls are as individualistic in the

time of their laying as they are in ever)' other department

of nidification. On the same day we disturbed another

Long-eared Owl from an empty nest in the same wood. This

nest was built in a Scots fir growing on the edge of the

quarry pond which C. wood in a measure surrounded. On
April 8 we found this bird sitting, not on the nest, but

beside it. On April 28 she was sitting on four eggs, and

on the same day we spotted her mate perched in the very

next tree. On May 10 we revisited the nest of what may be
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termed the original C. wood pair, and found it deserted. The

two eggs remained. On the ground beneath the nest we
found a freshly killed long-tailed field-mouse. We attempted

to reconcile all these things—the deserted nest, the presence

of the eggs, the field-mouse. We failed, until late in the

summer the keeper on the beat informed us that he had shot

a Long-eared Owl at his pheasant-coops some time during the

nesting season. It might have been one of this pair,—that

would account for the desertion. The survivor, ignorant of

the fate which had befallen his (or her) mate, might still con-

tinue to bring food to the nest,—that would account for the

field-mouse. The eggs were still in the nest, because no

Crow or Magpie had so far discovered them. The plausi-

bility of this theory was further borne out by the absence

in later weeks of any evidence of young Long-eared Owls

in the wood.

Misfortune of another kind overtook the quarry nest. On
May 10 we noticed that the bird was still sitting. On May
29 the nest was empty. In the interval which had elapsed

the keeper and his minions had been burning the thick

impenetrable privet cover which here undergrew the trees.

When the conflagration came to rage right underneath her

nest, we could imagine the old Owl would be scared. Some
instinct of self-preservation probably induced her to take

flight. Probably she was observed as she flew,—one of the

minions would accomplish the rest. We have no actual

knowledge of the circumstances. I give you the benefit

of another specious surmise— a surmise this time, be it

noted, which exonerates both the Owl and ourselves

!

M. wood, which had disclosed a Long - eared Owl on

March 15, 1908, was also searched in the early spring of

1909, and on April 4 we flushed a Long-eared Owl from an

empty nest—a very ancient, nameless nest—in a spruce at the

northern end of the plantation. The emptiness of this nest

would not have been remarkable in view of past experience,

but on the ground below the nest we found the broken shells

of Long-eared Owls' eggs. The mysterious Nemesis which

dogged the Long - eared Owl seemed to have been at work

here before we arrived on the scene at all. We returned on

April 8 and found the nest deserted, but a few yards away we
' VOL. VI. s
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discovered a Long-eared Owl incubating two eggs in an old

squirrel's drey. We also saw the slim form of her faithful

mate perched in a neighbouring tree. On April 25 the nest,

which had two eggs on the 8th, contained five ; and assured of

this bird's indifference, we straightway took the liberty of

photographing the nest. Photography of the nest was not an

easy business, and occupied the better part of the afternoon.

During that time neither Owl appeared, and we departed

finally with considerable misgivings at our temerity. On May
10 we dispelled all misgivings by finding the Owl sitting on

three young and one ^gg. There was also scattered about the

rim of the nest the feathers of a Yellow-hammer. This

was evidence that the Long - eared Owl occasionally feeds

her young on small birds ; it was also evidence that the Long-

eared very rarely does so. We had never noticed small bird

feathers in any quantity in a Long-eared Owl's nest before.

Prey or remnants of prey had always been conspicuous by

their absence. From a properly regulated and properly

administered regimen of small mammals there would be

nothing to leave. We were unfortunately prevented from

gathering any more evidence upon dietary problems at this

nest. When we returned on May 29 the youngsters were

lying dead in the nest, and a close examination soon rendered

it clear that the nest had been shot from below. Keepers'

work again ! we said, and proceeded with unusual virulence to

" unpack our souls."

1909 had been a disastrous year for the Long-eared Owls

in West Lothian. From the four nests discovered not a single

young bird had been reared—a black outlook, we thought, for

1910. But before plunging into the turmoil of 1910 it may
be useful, if not ornithologically very profitable, to sum up

the welter of observations with which I have endeavoured to

bewilder you. The total number of pairs of birds (as repre-

sented by nests) located was as follows :

—

1904. R wood, one pair.

1907. Do., two pairs ; C. wood, one pair.

1908. Do., one pair; do., one pair ; Thicket, two

pairs.

1909. C. wood, two pairs ; Thicket, one pair ; M. wood, one

pair.
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From one pair in 1904 the Long-eared Owl population had

suddenly increased to four pairs in 1908. We never dis-

covered more than four pairs,—the four pairs in 1909 may
have been the 1908 four pairs redistributed. They were all

located within the same line of wood,—a line which began

at its southern end in R wood, and culminated about a mile

and a half to the northward in C. wood. Outside this line of

wood we only once saw a Long-eared Owl. That was on

May 10, 1909, in a fir wood about five miles distant. Every

other effort to discover Long-eared Owls in West Lothian

signally failed, and the question naturally followed. Why
should the Long-eared Owl inhabit this line of wood and no

other woods in the district ? In what respect did this line

of wood differ from the other woods that it should be so

favoured ? There was only one which we, being neither

authorities nor owls, could perceive of as likely to affect the

matter. Since 1902 not one of the woods which composed

the " line " had held a Tawny Owl's nest. Most of the

coniferous or partly coniferous woods in the district were

used by Tawny Owls for nesting purposes, and the absence of

breeding Tawny Owls in the " line " was consequently all the

more striking. We do not wish to suggest that the Long-ear

and the Tawny cannot live amicably together ; we only wish to

point out that it was in the woods left vacant by the Tawny
that the Long-eared Owls took up their abode.

AN ACCOUNT OF THE EXCURSIONS {1910),

By The Peesident.

The first field excursion this season was to Bangour on

April 23, with the object of seeing the series of buildings

on the segregate system there under the charge of the Edin-

burgh Lunacy Board. Mr G. M. Brotherston was the leader,

and although the weather was of a threatening aspect, 26

members were present. They were received by the Super-
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intendent, Dr Keay, and conducted over the electric power

station, the industrial homes, the farm, and .waterworks. Dr
Keay, in pointing out the objects of interest, mentioned that

his house was built on the site of the old Bangour mansion,

where William Hamilton, the poet, was born in 1704, and

there one of his best known poems, " The Braes of Yarrow,"

was written. The members were afterwards entertained to

tea in the large store-hall. A vote of thanks was given to

Dr Keay for his kindness, and to Mr Brotherston for having

originated the excursion. Before leaving, the members visited

the artificial ponds where the sewage of the establishment

undergoes a process of purification.

On the following Saturday there was a joint excursion

with the Dunfermline naturalists to Aberdour. The mem-
bers of the two Societies met on the arrival of the train at

Aberdour, and a large party walked to the harbour, where

the leader, Mr T. C. Day, pointed out the features of the

shore, especially the contact metamorphism caused by the

intrusive dolerites on the shales and sandstones. He ex-

plained that the dolerite of Hawk Craig was an igneous rock,

and had been intruded in a molten state among the sand-

stones and shales of the district. The intense heat of the

molten rock had greatly modified the sandstones and shales,

these having been much hardened. One important point of

this section is the great distance to which this hardening of

the local rocks has extended. In many cases, where the

intrusive mass is even greater than at this spot, the harden-

ing of the rocks is comparatively small in extent, as at

Salisbury Crags. It was suggested that perhaps the cause

of this might arise from the fact that where the modification

of the local rocks was great, the whole body of rock was at

a comparatively high temperature at the time of intrusion,

while, on the other hand, where the heat metamorphism of

the local rocks was small, the intrusion took place when
these rocks were at a comparatively low temperature. A
curious feature of the sections is the form and appearance

of the metamorphosed sandstones at the base (Plate XVII.,

fig. 1). In cooling from the high temperature to which they

had been subjected they have assumed a roughly columnar
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structure, and to the eye at least might easily be mistaken

for an igneous rock. The party then proceeded to the next

section (Plate XVII., fig. 2), at the back of Hawk Craig,

where the effect of the molten intrusive rock on the overlying

sandstones may be well observed. The sandstones at this

point have been converted by contact metamorphism into very

beautiful quartzites. The section shows on its upper surface

very distinct ripple -marks. Although early in the season,

several plants were found in flower,

—

Sisymbrium Thaliamcm,

Myrrhis odorata, Cochlearia officinalis and G. clanica, Viola

palustris, and Nepeta glechoma.

The next Saturday, under the same leader, a visit was made
to the prehistoric burial-ground and shrimp band at GuUane.

Owing to the inclemency of the weather only 17 mem-
bers joined the excursion. Some ancient burial-grounds had

lately been brought to light by the shifting of the sand-dunes

under the influence of the wind. These burial-grounds are in

hollows in the sandhills, some of them being of considerable

extent. The one where most of the " finds " were secured

was about 300 yards long and 50 yards wide. Many graves

occur at this spot, their position being marked by irregularly

scattered boulders of black basalt. A number of skeletons

have been unearthed, and many flint implements and arrow-

heads, &c., have been collected from time to time. A search

was made, but only one or two flint implements were found,

one very perfect arrow-head and two stone skin-scrapers. A
little tern's nest was discovered, with four eggs neatly hidden

in the warm sand, the heat of which keeps them incubating

during the day, as the parent only sits upon them through

the night. The shrimp band was afterwards visited by some

of the members. It is found in the shales about two miles

to the east of the burial-ground. The band itself is about

6 inches thick (Plate XVIII., fig. 1), and very hard, and

abounds in fossil shrimps (Tealiocaris Londonensis). A small

but good specimen was secured after a short search.

The excursion to Dalkeith grounds on the following

Saturday was the best attended one of the season. Up-
wards of 50 members, under the leadership of Mr James
L. Gray, visited the Palace gardens, where they were met
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by Mr Whytock, and conducted over the gardens and hot-

houses. The Lime-tree Avenue, through which we walked,

was also greatly admired (see Plate XVIII., fig. 2). The

deer park and the old Caledonian forest were then visited,

and the whole party met afterwards at the junction of the

two Esks. From this spot to the gate nearest Inveresk

the party botanised the banks of the river, and found a

considerable number of plants,

—

Anemone nemorosa in great

profusion ; Adoxa Moschatellina abundant ; Lactuca muralis,

Gam]pamda Trachelium, C. rapunculoides, plentiful but not yet

in bloom. In wandering through the woods several remark-

able trees were noticed,—oaks fully a thousand years old

(see Plate XIX.), and the largest elm-tree in the kingdom.

Several old houses of historic interest in the neighbourhood

of Inveresk were pointed out ; and after tea the leader

gave an interesting description of the church at Inveresk,

and the battles fought close to it between the English and

the Scots.

On Victoria Day a number of members went to Dumfries,

but unfortunately several, not having observed the notice in

the newspaper advertising change of time and destination,

travelled to Lockerbie by a later train, and were thus pre-

vented from joining the bulk of the members at Dumfries.

Mr Service, jun., met the members at the station, and con-

ducted them to the principal places of interest in the

neighbourhood. He pointed out the spot on which the old

monastery stood where Bruce killed the Eed Comyn. A
visit was made to the house where Burns lived and died,

and the mausoleum in St Michael's churchyard where he is

buried. Considerable interest was taken by the members

in the relics in connection with the poet exhibited in his

house in Dumfries. A short walk brought the party to

the Museum at Maxwelltown, in the grounds of which the

sculptures of Old Mortality and his horse are exhibited.

In the afternoon the party walked to Lincluden Abbey,

and botanised the banks of the Cluden and Nith. The rocks

in the district are principally red sandstone ; and among the

plants gathered were Sedmn Telephmm, Cardamine amara,

Stellaria nemorum, and CEnanthe crocata.
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On Saturday, May 28, the excursion was to Melrose, and

a large party, under the leadership of the Treasurer, walked

through the Khymer's Glen to Cauldshiels and Faldonside

lochs. A visit was made to Chiefswood, sometime the

residence of Lockhart, the son-in-law of Sir Walter Scott,

and then to Huntleyburn, where the Scottish philosopher and

historian, Adam Ferguson, lived. The work by which he is

best known is his 'History of the Eoman Kepublic' Mr
Charles Fraser, an old but retired member of the Society,

met the party here and accompanied it to Faldonside. The

weather was fine, and the walk up the Ehymer's Glen was

both interesting and enjoyable. Ranunculus auricomus was

frequently met with in the woods, and Psaliota arvensis (the

horse mushroom) in the uplands. Mr W. B. Boyd met us

near Cauldshiels Loch with some early plants in his hand,

and among them was Ranunculus auricomus. He led us

to a spot where a variety of Hypericum humifusum grows.

Although too early in the season to get a mature plant, a

young growth was discovered. This is the only locality in

Scotland where this variety is found. On arriving at Faldon-

side the members were kindly entertained by Miss Boyd,

and after tea Mr Boyd took the party over his garden and

pointed out many rare specimens of Alpine plants, several of

which were raised from seeds by himself. A paragraph in

' The Gardener's Chronicle ' of the date of this visit says

:

" As regards the parentage of Saxifraga Faldonside, it has

always been understood that it was one of the seedlings

raised at the same time as ^S'. Boydii, but Mr W. B. Boyd
of Faldonside should be in the best position to enlighten

us on the subject."

A joint excursion with the Glasgow Natural History Society

took place the following Saturday to Carnwath. The joint

party numbered upwards of 40, and was under the guid-

ance of Mr Denson. A short walk along the highway and

then over a moor brought them to the ruins of Cowthally

Castle, an ancient stronghold of the Somervilles of Carnwath.

The leader here gave a description and history of the old ruin.

The moorland was rich in waders ; many golden plovers, red-

shanks, curlews, common snipes, and some dunlin were
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noticed. A young golden plover, newly hatched, was found,

and its beautiful particoloured down of bright yellow and

brown was greatly admired. The best find botanically was

Cerastium arvense ; but one of the largest agarics, Clitocyhe

maximum, was found growing in a good- sized group in front

of the castle. A visit was then made to the aisle of the old

church, founded in 1424 by Sir Thomas Somerville of Cow-

thally. On entering the village of Carnwath from the north

the leader pointed out a large earthen mound, and said that

this was the only piece of ground in Scotland now owned by

the Earl of Carnwath. After visiting some of the old build-

ings in Carnwath and partaking of a substantial tea at the

inn, some of the members went to botanise the banks of the

Medwyn ; and the Glasgow members, accompanied by a

number of those from Edinburgh, walked to join the train at

Carstairs.

On Saturday, the 11th June, the excursion was to Pen-

caitland and Saltoun. The leader, Mr Laidlaw, conducted the

party through Saltoun woods. On the way to the woods he

pointed out the first pot-barley mill in Scotland, and the green

first used by the British Linen Company—now the British

Linen Bank—for bleachiug purposes. In the woods Luznla

sylvatica and Scirpus sylvaticus were found in profusion ; Carex

remota and other sedges were gathered and the extremely

pretty little orange - coloured fungus, Mitrula pahtdosa, was

found growing on leaves in the ditches in great abundance.

The leader conducted the party to the large heronry in the

pine wood. Several herons were observed, and at the foot

of one of the trees a ball, apparently of fir - needles, was

picked up by one of the members, and when cut through

was found to contain the skin of a small mammal. It was

likely to be the casting of a heron. On returning to Peii-

caitland the party were entertained to an al fresco tea, after

which Mr Laidlaw was thanked for his kindness in originat-

ing and carrying out such an interesting excursion. It was

a locality never previously visited by the Society, and it was

as beautiful a spot as they had ever seen. The factor of

the estate and Mr Elliot, farmer, Duncanhill, who were with

us during the ramble, were also thanked for their kindness

;



1909-1910-] A71 Account of the Excursions {igio). 269

and before leaving, Mr Elliot kindly showed the party over

his farm and cattle courts, where the latest improvements

had been introduced, tending to make it one of the most

up-to-date farms in the Lothians.

On June 18 there was an excursion to Manuel and Muir-

avonside. Under the leadership of Mr Ferguson Hamilton,

M.A., the party botanised the banks of the Avon and Caribber

Glen. The stationmaster at Manuel, who is interested in

natural history, kindly joined the members and conducted

them by a short cut to the ruins of a convent of Cistercian

nuns, founded by Malcolm IV. in 1156, and consecrated to the

Virgin. The name Manuel, or Emmanuel, however, seems

rather to indicate that it was originally a settlement of the

Culdees, who had a liking for the name Emmanuel. Mr
Eeynard drew the party's attention to several wild plants,—

•

among them Arum maculatum in abundance. He called the

plant "Devil's bite," a name which none of the party had

heard before. He pointed out a fine specimen of Robinia

pseuclacacia, and a clump of Polygala vulgaris with pure white

flowers. The party then visited Muiravonside, and were con-

ducted over the gardens and hothouses. From the garden a

rustic bridge leads across the Avon to a meadow, at the other

side of which is the entrance to Caribber Glen. Here in its

old locality and in strong growth was Astrantia major.

Nearer the glen were found Melica uniflora and Milium effusum,

and in the glen the leopard's - bane and enchanter's night-

shade in profusion. The glen has lost much of its beauty, so

many trees have been cut down and left on the ground. But

the whin, the broom, the wild rose, and the woodbine are still

luxuriant. On the other side of the Avon and up the steep

glen the wood-geranium, the winter-green, and the cow-wheat

were found. Here the Avon forms a remarkable natural

feature. Flowing through rocks of sandstone, mouldering

under the greyness of age, and crested with heather and over-

hanging birch, it presents more the appearance of a scene in

a remote part of the Highlands than on the border of the

Lothians. On the green in front of Muiravonside House, and
nearly 200 feet above the stream, the party were entertained

to tea by Mr and Mrs Gillespie. From this eminence the
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views are both impressive and grand, and seats were arranged

at various points commanding the finest prospects. Before

leaving, Mr Gillespie conducted the party to a den in the wood
where badgers and foxes live together.

Through the kindness of the officials of the Scottish Fishery-

Board, the cruiser Goldseeker was placed at the disposal of the

Society on Saturday, 25th June, when a dredging excursion

took place on the Eirth of Forth. The steamer, with a party

of over 40, under the leadership of Mr D. C. M'Intosh,

B.Sc, left Granton before eleven o'clock and made for the

north side of the Firth. Nearly opposite Methil preliminary

observations were made as to the depth of the water, its

temperature and salinity, and also the nature of the bottom.

In this connection the structure and use of the water-bottle

were explained, and samples of the bottom deposits were

brought up. Types of the different kinds of nets used were

also exhibited. Specimens of the floating organisms at various

depths were collected by tow-nets. These included larval

fishes, Crustacea, and tiny jelly-fishes (the sea-gooseberry or

pleurobrachia). The working of a commercial trawl-net was

also demonstrated, with the result that there were brought on

deck numerous examples of fishes and marine invertebrates. Of

the former were specimens of flounder, plaice, ling, rough dab,

lemon sole, cod, haddock, whiting, red gurnard, herring, sprat,

and the interesting fishing-frog or angler. The invertebrates

included sponges, jelly-fishes, hydroid-zoophytes, sea-anemones,

sea-urchins, starfishes, brittle -stars, tube -forming worms, an

octopus, and many varieties of shell -fish. There were also

found examples of the sea -squirt, the young of which show

traces of vertebrate descent. As the day had become some-

what boisterous, it was decided not to use the dredge. In-

stead, the party enjoyed a run up the Firth to the Forth

Bridge, returning to Granton in time to disembark before

six o'clock.

The following Saturday another large party went to Fala

and Soutra. Leaving the train at Eskbank, they motored to

Blackshiels. The smallest of the three motors which conveyed

the party was the quickest, and it passed the others, the

members inside being determined to find the sulphur-wort
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{Silaus pratensis), whose locality lay a short distance off the

road to the right before Blackshiels is reached. A long

search was made, and only one specimen was found. The

drive to Juniper Lee, at the foot of Soutra Hill, was enjoyable,

the views on the route being very fine, especially that from

the top of the incline approaching the woods of Oxenford,

when the cultivated fields of Mid-Lothian, with Edinburgh

and Arthur's Seat, the Firth of Forth, and the coast of Fife,

come into sight. During the walk from Juniper Lee to

Soutra Moor, Mr Cleland pointed out the spot where John

Logan, the author of ' Elements of the Philosophy of History,'

and of a variety of lyric and elegiac poems, was born in 1748.

It was incorrectly stated in ' The Scotsman ' that Logan was

the author of the well-known paraphrase, *' God of Bethel,"

for it has been proved that to Doddridge belongs this honour.

Very few plants were found on the moor. But on the summit
of Soutra Hill was seen the remains of the Hospital founded

by Malcolm IV. in 1164 for the relief of pilgrims. A path-

way leading from the Tweed to Soutra is still traceable. It

is called Girthgate, meaning the sanctuary road, and on this

road within the parish lies a small spot called the King's

Inch. It belongs to no one, and has long been used as a

resting-place by drovers for their cattle. The party then

walked back to Juniper Lee Inn, and after tea, botanised the

glen and banks of the Cakemuir burn, where a number of

good plants were gathered,

—

Pyrola media, Geranium sylvati-

cum, Sanicula europcea, and Solamtm dulcamara. A magnifi-

cent Alder tree (Alnus glutinosa) was very much admired for

its size and beauty. Mr Cleland photographed the illustra-

tion of it here reproduced (see Plate XX.)
On July 16 the members visited the old camp at North-

shield and the loch of Portmore, about two and a half miles

distant from Eddleston Station. On arriving at Portmore

House, the party were received by Mr and Mrs Eobertson.

They were shown some fine specimens of the Hemlock spruce

and the Douglas and Silver firs, and the largest Bird cherry

{Prunits Padus) and Service tree {Pijrus Aria) in Scotland. A
walk of a little more than a mile brought the party to an old

British or Danish encampment at Northshield. Mr Douglas,
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the leader, gave an interesting account of the camp, which

stands more than 1000 feet above the level of the sea. It

dates from the beginning of the Christian era, and is in a

remarkable state of preservation, having three well-defined

ditches and two entrances. The party afterwards walked

through the pine forest to Portmore Loch, at the base of the

hill. The loch is two miles in circumference, and abounds

with pike, eels, and perch. It gives rise to the water of

South Esk, which joins the North Esk in the grounds of

Dalkeith Palace. Mrs Eobertson entertained the ladies to

afternoon tea in her summer-house by the side of the loch.

On the shore were found Veronica scutellata, Sparganmm
ramosum, Stellaria uliginosa, Myosotis sylvatica, and in the

woods Aconitum napelhts, Conium maculatum, and Aquilegia

columharia. After a vote of thanks to Mr and Mrs Eobertson,

who accompanied the members from the house to the loch, the

party returned to Eddleston to tea.

A botanical excursion took place the next week to North

Queensferry and St Davids. A large company turned out,

and, under the leadership of Mr Eupert Smith, the Ferryhills,

Inverkeithing Bay, and St Davids were searched. On the

Ferryhills were found Daucus carota, Beseda Luteola, Trifolium

jprocumhens, Conium maculatum, Fimpinella saxifraga, Spircea

filipenclula in great abundance both here and on the hills

between Crookness and St Davids, Trifolium striatum,

Thalictrum minus, T. flexuosum, (Enanthe crocata, &c. In

Inverkeithing Bay were got Triglochin maritimum, T. palustre,

Lepigonum marinum, Aster tripolium, Sambucus Ehulus,

Saponaria officinalis, &c. ; and at St Davids, Diplotaxis tenui-

folia, Mercurialis annua, Lepidium virginicuin, Potentilla rep-

tans, and Pastinaca sativa. The members attempted too much
in the short space of time they had in hand, and in conse-

quence many good plants growing in the immediate vicinity

of Inverkeithing and St Davids were missed.

The last of the summer excursions was to Glencorse and

district. Mr Cleland gave an account of the old parish

church of Glencorse, and here the party were joined by some

local botanists,—Mr M'Call, a member of the Society, accom-

panying them. The rocks on the sides of the valley through
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which the Logan water flows are chiefly porphyry, and beauti-

ful sections of the rock are to be seen on each side of the

burn a little above Glencorse Bridge. The leader pointed out

House of Muir, and conducted the party to Bullion Green,

where the battle of Pentland Hills was fought on 28 th

November 1666. The Covenanters, commanded by Colonel

Wallace, were defeated by the Eoyal troops under the com-

mand of General Dalziel. The position which the Covenanters

took up on that day was pointed out on a rising ground a

little to the south of Turnhouse hill. A stone is erected at

the spot to the memory of those who fell on that occasion,

called " The Martyrs' Tomb." While resting at this spot, a

curious story was related about Major Learmont, commander

of the Horse, who escaped at Bullion Green and hid himself

from his pursuers for sixteen years, although the major's life

and fortune were both forfeited in absence. The walk was

continued along the foot of the Pentlands, and then down
through the woods and Lowrie's Den to Penicuik. Among the

plants gathered on the ramble were Doronicum pardalianches,

Achillea Ftarmica, and Lysimachia nemorum.

The next excursion was held on the 1st October, and it

was a cryptogamic one, to the grounds of Eaith, near Kirk-

caldy. The party, numbering upwards of thirty, were joined

by the members of the Kirkcaldy Field Naturalists' Society.

In the unavoidable absence of the leader, Dr Watson, through

illness, Mr D. A. Boyd kindly undertook to act in his stead.

Tlie larger fungi were scarce, and in spite of the number of

members searching for them, not more than twenty species

were collected. The best of these were the sweet-scented

Clitocyhe fragrans, Claudojpus variabilis, and Tremella fdbacea.

The harvest of micro -fungi was much larger, and included

several interesting species, some of which have only recently

been added to the British list. Among these were Botrytis

deprcedens, on the leaves of Acer pseudo-plafanus,—a fungus

fatal to the young tree ; Ascochyta philadelphi, on leaves of

PhiladelpMis coronarius ; and Glmosjporium salicis, on leaves of

willow.

The following Saturday the second of the cryptogamic excur-

sions was held in Currie Glen, Fushiebridge, and the number
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present was larger than at the joint excursion of the previous

week. The weather was charming, and the ramble through the

Poet's Glen was delightful. Owing to the previous dry weather,

the larger fungi were few, but the glen being extensive, and

the number of foragers many, a collection of fifty species was

made in about two hours, among which were Amanita virosa,

Nyctalis asterophora, Cantharellus ciharius, Hydnum reparidiim,

H. Tufescens, Tricholoma resplendens, Craterellus cornucopioides,

and once more the sweet-scented Glitocyhe fragrans. Among
the microscopic fungi gathered were PodospJicera myrtillina,

the first record of its being found south of the Tay, and

Synchitrium stellarice, not previously reported in the Forth

district. Mrs Borthwick afterwards entertained the party to

tea, Mr Brown, the proprietor of Currie Glen, being present,

in the hall of Borthwick Castle,
—

" a hall so large and high in

the roof that a man on horseback might turn a spear in it

with all the ease imaginable." The members were shown

over the castle, and the room where Queen Mary slept, which

is unique in its position, and, unlike the others, is of diminutive

size. After a vote of thanks to Mrs Borthwick and Mr Brown
the party left, having spent a most instructive and enjoyable

afternoon.

The last excursion was to Murieston on 18th October,

—

one which the leader, Mr Fraser, had postponed from July till

a larger growth of alien plants had taken place on the waste-

heaps laid down there by the Distress Committee of the city.

Mr Cairns showed the members over the farm, and gave them

opportunities of observing the extraordinary result of combin-

ing waste labour, waste products, and waste land. The process

of preparing the soil for cultivation was explained and shown

by Mr Cairns, and the party afterwards botanised the waste-

heaps. A good two hours' work was done, and a fairly large

collection of plants was gathered—viz.

:

Poa palustris. Secale cereale.

It compressa. Helianthus annuus.

Polypogon monspeliensis. n tuberosus.

Gastridium lendigerum. Lactuca sativa.

Alopecurus agi^estis. Solanum nigrum.

Phalaris canariensis. Lycopersicum esculentum.

Agrostis spica-venti. Hyoscyamus niger.
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Dipsacus Fullonum. Melilotus indica.

H sylvestris. Chenopodium vulvaria.

Sideritis montana. Yicia Faba.

Camelina sativa. Papaver somniferum.

Brassica alba. Malva verticillata.

Apium graveolens. Trifolium purpureum.

Trigonella Foenumgrsecum. Gypsophila viscosa.

Artemisia absinthium. Spergularia media.

Carthamnus tinctorius. n marginata.

Silene dichotoma. Lobelia Erinus.

Melilotus arvensis.

Plants seen on previous visits by Mr Eraser :

—

Bromus squarrosus. Asperugo procumbens.

II unioloides. Nemophila insignis.

Saponaria vaccaria. Trigonella coerulea.

Sisymbrium Sophia. Artemisia Scoparia.

II altissima. Coriandrum sativum.

The excursions of the Society for 1910 were remarkably

fortunate in regard to weather and the large attendance of

members, the average number at each excursion being 32.

At nearly all of them a rich gathering of Natural History

specimens was made.

EXHIBITS IN NATURAL HISTORY, ETC.

At the evening meetings during this session the following

objects were shown :

—

Soya beans {Soja hisjpida) and Tulsi, the sacred plant of

India—(the President).

Foreign fruits and seeds, including the Butter, Quandang,

Tiger, and Peccan nuts, Soapberries, Sandbox fruit, the Calabar

ordeal bean, the Mammee apple, and the Malabar cardamom

—

(Miss Carphin).

Water Shrew (Crossopus fodiens) from Tomatin—(Mr S,

Archibald).
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A young Broad - fronted Crocodile {Osteoloemus tetraspis),

living—(Mr T. H. Gillespie).

Goliath Beetles (W. Africa), Scarabseus Sacred Beetles

(Egypt), a locust, a Praying Mantis, Malaccan Beetles, and a

Trap-door Spider's nest (tenanted)—(Mr John Thomson).

Model of Great Auk's egg, photograph of the Great Auk,

and a Sand Lizard from Egypt—(the late Miss Eose).

Cape Sparrow (Passer arcuatus), Hooded Siskin (Chrysomitris

icterica), Pintailed Nonpareil {Erythrura prasina), Cordon Bleu

(Estrilda phcenicotis) , Bicheno's Finch (Stidoptera hichenovii),

White Java Sparrows (Micnia oryzivora), Baltimore Hang-nest

(Icterus haltimore), Crested Cardinal {Paroaria cucidlata)—
(Mr L. J. Arrighi).

Green Cardinal (G-ubernatrix cristella), Pair of Black-throated

Cardinals,Eed-vented Bulbul (Pycnonotus hcemorrhous), Gouldian

Einch (Pcephila mirabilis), Shore Lark (Oetocris alpestris),

Diamond Sparrow {Steganoplena guttata) y Pair of Avadavats

(Sporcequinthus amandava)—(Mr G. M. Brotherston).

Albino Blackbird ; a Grey Linnet, becoming white ; Cross-

bills—(Mr J. G. Mason).

Long-eared Bat (Plecotus auritus)—(the Secretary).

ANNUAL BUSINESS MEETING.

The Annual Business Meeting of the Society was held in

the Hall, 20 George Street, on the evening of Wednesday,

October 26, 1910—Mr A B. Steele, President, in the

chair.

The following report was submitted by the Honorary Secre-

tary :—
" Since last Annual Meeting we have had six indoor meet-

ings and seventeen field meetings. The communications at the

indoor meetings were much appreciated, as shown by the

attendance, which left little to be desired ; and Mr Day is to

be thanked for so kindly and so successfully working the lantern.
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At the field meetings the average attendance was 32 —-a

figure above the average of previous years, and no doubt ac-

counted for by the good weather, the interest taken by the

leaders to make the outings interesting and instructive, and

the presence of our President^ at practically all the ex-

cursions.

" During the year 2 1 names have been withdrawn from the

roll and 14 names added, giving at the close of the session a

total roll of 202 ordinary members—a slight reduction from

last year.

"The meetings of the Microscopical Section were held at

the house of Mr W. C. Crawford, the Convener, whose report

was communicated to the Society on 27th April last. The

attendance was a little disappointing, but it is hoped that

this may be improved during the coming winter.

" In conclusion, I should like to thank the members of the

Society for the way in which they have assisted me on every

occasion. I much appreciate their kindness and help. The

privilege of being their Secretary has been a great pleasure

to me."

The Treasurer referred to his Statement of Income and Ex-

penditure for the year, already in print and in the hands of

members. The income for the year was £71, 15s. 2d., and

the expenditure £61, 17s. 5 d., showing a balance of £9, I7s. 9d.

The following is the List of Office-bearers and Councillors

for Session 1910-1911, as elected at the meeting— new
names are in italics :

—

President—A. B. Steele.

Vice-Presidents—Miss Lily H. Huie, T. Cuthbert Day, and

George Mackay.

Honorary Secretary—Allan A. Pinkerton.

Honorary Treasurer—George Cleland.

Editor of ' Transactions '—James B. Stewart, M.A.

Auditors—E. C. Millar, C.A., and Charles Campbell.

Councillors—F. L. M'Keever, Miss Mary Allan, L.L.A.,

George D. Stewart, James Saunders, Thomas A. D. Wood,
Ferguson Hamilton, Eobert M. Adam, Miss Janet Kemp, Miss

^ For a full description of the Summer Excursions of 191Q, see art. by the

President, ante^ p. 263.
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Madge Drysdale, T. H. Gillespie^ John G. Douglas, D. C.

M'Intosh, B.Sc.

The subject of holding a Conversazione on a forthcoming

date was introduced by the President, and spoken to by several

of the members. It was ultimately agreed that it was desir-

able to have such a meeting of members and friends, and the

whole matter was referred to the Council for deliberation and

arrangement.

The meeting closed with the usual votes of thanks.
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PLATE XXI.—Griddle or Greidell Ine or Een,

OTHERWISE KNOWN AS GRIADAL FHINN.

[Photo, by Symington Grieve.

^

GENERAL VIEW OF GREIDELL EEN.



SESSION 1910-1911.

1.-—GRIDDLE OB GREIDELL INE OR EEN,
OTHERWISE KNOWN AS ORIADAL FEINN.

Notice of a Stone Cieclb enclosing Two Megalithic Chambers

SITUATED upon THE FaRM OF OrMSAIGMORE, KiLCHOAN,

Ardnamurchan.

By Mr SYMINGTON GEIEVE.

(Read Nov. 23,1910,)

During a visit to Kilchoan in September 1909 I made

inquiry regarding a number of matters of antiquarian interest

in the district. Mr Dougal Macdonald, postmaster, Kilchoan,

told me of this circle, and I got him to point it out to me.

The circle is locally known by the name of Greidell Ine

or Een. My informant was not quite certain whether the

correct spelling of the last part of the name was Ine or Een,

but he was quite sure it was the name of an individual, and

had heard his grandfather say so. His idea was that it had

been the place of burial of some chief or great person, but

who Ine or Een was he did not know (see Plate XXI.)

The circle is, as far as I could judge, the remains of a large

mound or cairn, which at one time probably was high enough

to cover the two chambers. There appears to have been a

large number of monoliths or smaller stones standing upon
their ends round at least a considerable part of the circum-

ference of the circle. At the most northerly part of the circle

is some evidence of an entrance or roadway.

The circle is situated upon the summit of a slight natural

eminence on the west side of the peat road which runs north

VOL. VI. U
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and south through the farm of Ormsaigmore. It is quite

clearly marked in outline by what remains of it. Most of the

large stones have been removed for building purposes of one

kind or another. In their removal much of the earthy

material that helped to form the structure has been scattered

around—most of it outside the limits of the mound or cairn

proper.

The large stones are said to have been broken up and the

fragments used to a considerable extent in buildiug a high

dyke in the neighbourhood, which is comparatively new.

Part of the top of it is seen in the picture behind the

mound.

It will be observed from the plan (see Plate XXII.) that

an old stone dyke, of which only slight traces remain, crossed

the southern portion of the circle at some early time, but at a

period late in the history of the mound. It is quite possible

that this wall was also to a large extent constructed from

stones obtained in Greidell Ine or Een, and that the remains

of this old dyke were again used to help to build the newer

dyke above referred to.

There are at least thirteen cavities or depressions more or

less circular in form in what may be called the wall or rim

of the circle, possibly marking the positions occupied by

large monoliths or Carrach An, or smaller stones that were

placed on end. I was told that, until comparatively recent

times, one or two of these upright stones were in position, and

although several persons confirmed this, I was unable to come

across any person who could say he had actually seen the

standing-stones in position in the rim of the circle.

On the east side of the circle is an extension. In the

south-east portion of this extension are two cavities in the

ground, similar to those in which it is said the upright stones

round the circle stood. The position of these cavities is

shown upon the plan.

Greidell Ine or Een is evidently a very ancient structure,

and there is reason to believe it belongs to early pagan times

in Scotland. It is large for a mound of the kind, and seems

to have formed a complete circle. Its present outline is some-

what irregular, and the wall or rim of the circle appeared to

have been about three to four feet in thickness, the standing-





Rough Plan of Griddle or Greidei,l Ine or Een (or Circle of

Ine or Een), Ormsaigmore, Kilchoan, Ardnamurchan,—showing the

position of the chambers, and probable position of the upright stones

at one time forming part of the outside wall of this prehistoric burial-

mound.

(J These circles mark the position of cavities in the ground, that may
indicate what were the positions of the standing-stones now destroyed.

No, I.

—

Large Burial-Chamber.

Length of chamber to inner end of slanting stone, lo feet 2 inches.

Breadth of chamber, 6 feet 6 inches.

Height of highest upright stone, 5 feet 3 inches.

The slanting stone until recently was a cover stone of ihe chamber.

No. 2.

—

Small Burial-Chamher.

Length inside cist, 2 feet 11 inches.

Breadth inside cist, 2 feet 7 inches.

Roof stone, length, 3 feet 11 inches.

The diameter of the circle of Ine or Een to the outside of the wall or

rim of the circle :

—

North to South, about 67 feet.

East to West, about 66 feet.

The wall of the circle appears to have been from 3 to 4 feet in

thickness.
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1

stones probably forming part of the wall. The circle is about

67 feet in diameter from south to north, measuring to the

outside of the wall or rim. Measured from west to east upon

the same plan, its diameter, as far as I could judge, is 66 feet.

The small chamher, marked No. 2 upon the plan (see Plate

XXIII.), is built of stone slabs near the centre of the circle,

and was evidently a place of burial, the body having been

interred in a crouching position. The chamber, with its cist,

is much too short for an ordinary burial in the prostrate

position. This chamber, which is situated a short distance

from the centre of the circle,—for the most part in the north-

west quarter of the circle,—has a height of 3 feet 11 inches

from the ground. Inside it is a stone cist or cavity, probably

what the Irish would call a derc, filled with dd)ris. It is con-

structed of loose stones, quite independent of the stones form-

ing the sides of the chamber (see dotted lines No. 2 on ground-

plan). The cover stone of the cist or derc is awanting, and I

did not remove the d4h7'is to examine the bottom. The sides

are formed with one stone on each side of the cavity and one

stone forming each end. The length of this cist or derc, in-

side the stones, is 2 feet 1 1 inches, and across 2 feet 7 inches.

The length of the roof - stone of the chamber is 3 feet

11 inches.

This combination of the cist or derc and outside chamber,

which covered the enclosed burial-place, was evidently what in

Ireland was called a fe^^t. Prof. W. K. Sullivan, at p.

cccxxix of the Introduction to O'Curry, points out there is

some doubt as to the true meaning of the term fert. " A
rectangular chamber composed of a number of upright stones,

on the top of which were laid horizontally other flags, erected

over a derc, is usually called a fert. Such a naked stone

chamber was, however, more correctly called an Indeilh Cloich"

This latter name might quite well apply to the larger stone

chamber I have now to describe.

The larger chamber (see Plate XXIV.), near the south wall

of the circle, but inside its radius, was evidently used for some

similar purpose to the smaller chamber just described. It is

too large for an ordinary burial, is too wide and too high. It

is something more than a mere grave, and I discovered no sign

within it of any cavity in the floor or inner cist or derc. A
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large flat stone, which partly roofed the chamber, has recently

slipped down on its south-east side.

This chamber, which is marked No. 1 on the plan, is

10 feet 2 inches in length, measured to the inner end of the

standing -stone. The measurement across this chamber is

6 feet 2 1 inches.

The dimensions of the large stone, now in a sloping position

on the south-east of the chamber, and which, until recently,

formed part of its roof, is at the broadest and widest parts

6 feet 6 inches.

The height of the highest upright stone is 5 feet 3 inches.

Behind the large chamber, on the south and south-east, are

three small stones embedded in the ground, which may have

formed part of some structure. They are shown upon

the plan.

From what is said by Prof. Sullivan in the Introduc-

tion to the ' Manners and Customs of the Ancient Irish
*

(E. O'Curry, p. cccxxxv), Greidell Ine or Een seems to

have been a true tumulus or dumay from having a chamber

or dum containing the ashes or bodies of the dead in or

under it.

A burial-mound, with a chamber, built over a derc, seems

also to have been called in Ireland a fert, and these

structures appear to have been constructed with a varying

number of doors, according to the kind of burial for which

they were to be used.

The " Tale of the First Battle of Magh Tuired " says :
" A

Fert of one door for a man of Science."— MS. Trin. Col.,

Dublin, H. 2-17, p. 91. This description would suit

Greidell Ine or Een, as it appears to have had only one

entrance.

The full quotation from the 'Book of Lecan,' fol. 258,

A.C., is as follows:

—

" A fert of one door for a man of Science.

A fert of two doors upon a woman.

A fert without doors, without trennai,i

For boys and for maidens.

^ Trennai—The three days devoted to the Guba, or funeral rites of deceased

persons of distinction.—(Prof. SulHvan's Introduction to O'Curry, vol. i. p»

cccxxxi and p. dcxli.)
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THE SMALL BURIAL-CHAMBER, GREIDELL EEN.





PLATE XXIV.-Griddle OR Greidell Ine or Een,

OTHERWISE KNOWN AS QRIADAL FHINN.

[Photo, by Symington GrieveS\

THE LARGE BURIAL-CHAMBER, GREIDELL EEN.
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A token of pillar stones (cairte) ^ upon widowers,

To keep their burial-place of the dead.

Cnocs (mounds) upon distinguished foreigners,

And Murs'^ upon those who died of great plagues."

The first battle of Magh Tuired was fought, according to

the mythological history of Ireland, about 1700 years before

the Incarnation; but, according to the 'Annals of the Four

Masters,' 1383 years before the Christian era, calculated

according to the Julian period.

The poem of the " Fair of Carmen," which is found in the

' Book of Leinster ' and partly in the ' Book of Ballymote,'

relates to the fair which in very ancient times was held every

third year at Carmen, now known as Wexford. This poem
places the rule of the Tuatha (or Clan) De Danann, the people

who were the victors at both the first and second battles of

Magh Tuired, as not earlier than the fifth or sixth century B.C.

The differences in the dates of the occurrence of these

battles, as stated in these different sources of information, is

such that we can place little or no value upon any of them

for accuracy. However, the mentioning by so many in-

dependent writers of the battles of Magh Tuired makes it

almost certain that such events did happen long before the

Christian era ; also that the results were so important that a

great impression was made upon the minds of the Celtic

inhabitants of Ireland, who handed it down to their children

in song and story.

Those legendary tales and poems of ancient Ireland are of

great value, as they tell of the deeds of mighty warriors and

their equipment, of victories and rejoicings, their deaths and

burials, and all the ceremonies attending these functions.

There is much existing evidence showing that the narrators

were dealing with fact, and not with fiction.

^ Cairte—A pillar stone, as Cairte Faithaig, i.e., the pillar stone of Fathach,

the poet of the Firbolgs.—(" Tale of the First Battle of Magh Tuired.") Cairti

mark the graves of widows (widowers), to maintain their appropriate part of the

cemetery. Such a monument is called an Aisneis de Cairtib, i.e., a testimony

by pillar stones.—(" Dinsenchas of the Fair of Tailte.")
'^ Murs.—These monuments are described as " ramparts upon such as die of

great plagues."—(" Dinsenchas of the Fair of Tailte.") Mur, a wall, a sepulchral

monument, a plague grave.—(O'Curry, vol. iii. p. 590.)
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To these old Sennachies we owe a debt of gratitude for

perpetuating through the centuries the memory of the events

that happened in the long, long ago.

Eugene O'Curry published the first edition of his Lectures

in 1824, and since then much has been discovered of which

he was unaware. He was a great Celtic scholar and Pro-

fessor of Irish History and Archaeology in the Catholic

University of Ireland. The edition of his Lectures, published

in 1873 and edited by Prof. W. K. Sullivan, Ph.D., also

a well-known Celtic authority, brings, with an introduction

and appendices, the work of O'Curry pretty well up to date.

No student of the archaeology and history of Ireland can

afford to dispense with a careful study of the writings of these

authors.

Dr Joseph Anderson, of the Scottish Society of Antiquaries,

wrote me on January 29, 1910, with reference to Greidell

Ine or Een. He says :
" There is no possible question that

the monument you have described is a rare example of a

sepulchral construction of the late Stone or early Bronze Age,

many centuries before the dawn of the historic period."

In O'Curry, vol. i. p. cccxxxi, the following appears

:

" Among the superstitious practices prohibited in the Anglo-

Saxon laws of Canute is one called ' Eyhrt.' " Can this word

be the same as the Irish word " Pert " ? Then, in the ' Laws
of Northumbrian Priests,' 48 : "If any one be found that

shall henceforth practise any heathenship, either by sacrifice

of Eyhrt, or in any way love witchcraft, or worship idols, if he

be a King's Thane let him pay x half marks, half to Christ

and half to the King."

From these quotations from documents referring to the East

of England, the conclusion that one would naturally come to

is that the " Eyhrt " mentioned had regard to superstitious

practices or ceremonies connected with paganism. But it is

quite possible the term may have arisen specially in connection

with ceremonies or practices carried out in pagan times at a

Eyhrt. In any case, there seems to be no doubt that one kind

of fert in Ireland, of which we are told there are numbers,

was a burial-mound with a chamber enclosing a derc or cist.

If this is so, who can doubt that similar Ferts would also exist

in pagan times in Scotland, which was peopled at that early
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time by the same race that formed the population of the North

of Ireland.

It is stated in O'Curry, vol. i. p. cccxxix :
" The term Fert

is applied to a ridge or embankment, a mound or artificial

eminence, at a fair or other place of assembly, and a wall or

earthen rampart around a camp, a house, or a church."

O'Curry mentions (vol. i. p. cclv) that Aenach or fairs

appear to have originated in funeral games celebrated in

honour of some distinguished chief or warrior, and in pagan,

and even in early Christian times, were always celebrated in

cemeteries. The chieftains, judges, and notables sat upon or

beside the mounds raised over the graves of the renowned

dead. The Scandinavians also deliberated upon all business

of importance upon an artificial hillock or mound raised over

tombs, called a haugr. (See Plate XXV. for remains of

burial-mound.) They were accustomed to conceal their

treasures in these tombs, which respect for the dead and

severe laws preserved from desecration. The piratical ex-

peditions of the Norsemen, and the dissolution of the old

ties of clan among the Germans and Anglo-Saxons, gradually

weakened the respect for the dead, and the plunder of graves

became a common practice of the Vikings.

In the Saga of Fritliiof, Ingeborg directly incites her lover

to become a pirate and ransack graves.

The old German Assemblies, prior to the time of the

Carlovingians, were held at the graves of pagan chieftains.

The new ones were ordered to be held in buildings, so as to

discourage burial in pagan cemeteries.—(Capitulary Pader-

brunnense, 785 a.d.)

The institution of a fair at any place in Ireland in pagan

times seems to have always arisen from the burial there of

some great and renowned personage. For instance, the Fair

of Carmen seems to have been instituted at the request of a

great lady, probably a hostage held by the Tuatha De Danann.

There are two stories about Carmen and the reasons for her

being held by the Tuatha De Danann. She probably died of

grief, and before her demise requested that they would cele-

brate her fair in the place where she should be buried ; also

that the fair and place should retain her name for ever, and

hence Carmen and the Fair of Carmen. It is said that the
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Tuatha De Danann celebrated this fair as long as they occu-

pied Erin (Ireland).

The Fair of Tailte was instituted, according to the

Dinsenchas, 3500 years B.C.; according to the Annals of

the Four Masters, Anno Mundi 3370, which, reckoned by

the Julian period, was the year 1343 B.C.

The great Fair of Tailte was held at the Duma na N'Gall,

or the Mound of the Foreigners, which was built at Tara by

Eochad Garbh in memory of Tailtiu, his wife. She requested

her husband to have a fair instituted in her name and held at

her grave. This fair, although instituted in pagan times

beyond the reach of real chronology, was celebrated, according

to the Dinsenchas, on the first Monday of August each year

down to about 942 a.d. The Annals of the Four Masters

says it was celebrated down to the time of Roderick

O'Connor, the last King of Erin, or to the end of the twelfth

century.

The Mithal Tuatha was an assembly of the free-holders of

a Tuath (or clan) called together to make a dun or house, a

fert or grave, &c., for the King, and possibly for other

purposes.—(O'Curry, vol. i. p. cclii.)

Guilds are supposed to be of pagan origin. " Indeed, the

oldest direct evidence on the subject of Guilds hitherto known
is English, as the laws of Ine are anterior to the Capitulary of

Charlemagne of the year 779."

" In the Anglo-Saxon laws of Ine the word Gegilda occurs

in connection with the legal protection of strangers."

" Gegildan, there seems no reason to doubt, were members
of associations like those known at a later period as Frith

Gilds." " Several of these Gilds developed later on into great

political institutions like those of London." '•

The Ine here referred to is probably the King of the West
Saxons, who reigned, one account says, for twenty-seven years,

and another, for thirty-seven. He died while on a visit to

Rome in either the year 726 or 728 a.d.

We are told in the Anglo-Saxon Chronicle (Thorpe's

edition, vol. ii. p. 39) that Ine built Taunton, which was

destroyed by ^thelburh in either the year 721 or 722 A.D.

Ine fought against the South Saxons. He must have been a

^ * Manners and Customs of the Ancient Irish,' E. O'Curry, vol. i, p. ccxiii.
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person of great importance among the Anglo-Saxons, as the

writer of the Chronicle has created a fabulous pedigree for

Ine and his brother Ingild which goes back to Adam the

first man.

It is quite evident that Ine, King of the West Saxons,

cannot have any connection with Greidell Ine or Een. He
lived many centuries after the megalithic circle or cairn

which we have been considering was built ; and besides, it is

certain that King Ine died at Eome. But it is quite probable

that he is the lawgiver mentioned by Sullivan in O'Curry. It

is, however, interesting to find such a name as Ine existed,

and that it was Anglo-Saxon.

Possibly Ine was a form of the name Finn, as that name
was also in use among the Anglo-Saxons. The name appears

('Anglo-Saxon Chronicle,' vol. ii. p. 15, Thorpe's edition) as

one of the progenitors of King Ida, from whom arose the royal

race of the Northumbrians.

In the story of Brudin Daderga it is mentioned, in con-

nection with events which are supposed to have taken place

about the beginning of the Christian era, that Saxons were

present at the Court of Conaire Mor.

Probably the Irish way of spelling Ine would be " Een,"

and this gives us a clue as to a possible explanation of the

name as associated with Greidell Ine or Een.

So many places are associated with the name of Finn

MacCumhail that it is quite possible that Finn and Ine, or

in Irish, Een, may be variations of the same name. For

instance, Borlase (vol. iii. p. 756) mentions that the meaning

of the word Boardeen, which is the name of a dolmen in

County Cork, is said to be lordy table, and een for Finn,

meaning Finn's Table. In Brittany we have the word dol-

men, from dol, a table, and men, a stone.

In Tipperary there is a circle named Lackaneen, which, it

has been conjectured, may be Lacka na Ch-Fian, meaning
Flagstones of the Fians. There is also another circle named
Diineen, probably meaning the dun or fort of Finn.

In some cases in Ireland the name of Finn is associated

with natural features of the country, such as rocks, with

names such as Finn's Chair and Finn's Thumb. There is a

dolmen, however, in County Down named Finn's Finger.
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Find or Finn MacCumhail, on very doubtful authority,

was said to have been the commander of the Fianna,-^ a body

of warriors, a kind of Irish Militia. He was the father of

Oisin (Ossian), the celebrated poet, whose familiar name was

Guaire Gull. He had another son, named Fergus, also a poet,

who was known by the name of Filidh Feinn Eirinn, or Bard

of the Feinn of Erin (see Dean of Lismore's Book, p. 43).

Finn MacCumhail had also a daughter, Samair, who married

Cormac Cas, King of Munster.

Finn and the Feinn e are associated with the names of many
places in Scotland, and the late Dr E. Angus Smith, in his

book upon 'Loch Etive and the Sons of Uisnach,' at p. 250,

gives a description and plate of a megalithic monument called

the Tomb of the Giants and of the Finn. It is situated on

ground overlooking Loch Nell, which is not far from Oban.

In the " Dinsenchas of Brugh na Boine " there is mentioned

the Fert of Fedlimid the lawgiver (O'Curry, vol. i. p. dcxxxix).

This seems to prove that at least one fert was named after a

lawgiver ; and in Borlase's * Dolmens of Ireland ' (vol. ii. p.

348) reference is made to Fedlimid. It says :.
" Fedlimid the

Law Giver is said to have been buried in Brugh or Brugh na

Boine, otherwise known as Broe House, New Grange, Town-

land of Knowth, Parish of Monknewton, County of Meath.

This place is close to the river Boyne, near Drogheda. This

chambered mound or tumulus itself consists of an enormous

cairn of loose stones, heaped within a curb of great stones, 8

to 10 feet long, laid on edge and touching end to end, over

which a covering of grass has grown. In plan the tumulus is

circular, and covers an area of about one acre, or, taking the

circle of the standing-stones, nearly two acres. The greatest

diameter of the mound measures 280 feet. Its present height

is 44 feet." From this we see that Fedlimid was buried in a

circular tumulus of much larger dimensions than Greidell Ine

or Een, but of the same form. It was also situated not far

from the sea, as is the case with Greidell Ine or Een.

Borlase, vol. ii. pp. 439, 440, mentions that "The Dolmen

Cairn or Dolmen Circle type of Dolmen is found in Ireland

and Cornwall, hugging the coast, while wedge-shaped Dolmens

occupy positions on the hills or further inland. The occur-

^ Fianna.—It is from this word that '* Fenian " is derived.
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rence of Dolmens on either side of the British Channel,

coupled with the fact of their absence in North England and

their great scarcity in Scotland, while the coasts of Ireland

possess them in plenty, all tend to give plausibility to a

theory that the route by which those who erected them

arrived was from the south."

With our present knowledge it seems impossible to form

any very definite opinion as to the details of the mythological

period of Irish history. However, certain events are referred

to so clearly that we cannot doubt that these happened, and

if so, they take us back to a period that many people are

hardly willing to accept. This may be said regarding the

battle or battles of Magh Tuired, to which I have already

referred. The old Irish historians refer to two battles fought

some distance from each other, an interval of about thirty

years intervening between them. More recent investigations

make it seem possible that there was only one battle fought,

but that there were two parts of the fight. The site of this

conflict seems to have been identified with a place on the

northern shore . of Loch Arrow, named Motuire, Moytuir^, or

Moyterra. The first part of the fight appears to have been

between the Tuatha De Danann and the Firbolg, and the

second part between the Tuatha De Danann and the Fomorians,

who were the allies of the Firbolg.

It would have been unnecessary to have referred to the

mythological history of Ireland had it not been requisite to

show to what an early period it goes back. That Greidell

Ine or Een owes its name to the influence of a people who
had settlements in Ireland as well as in Scotland I think

cannot be doubted, as, so far as I know, the name Greidell

or Griddle is quite unknown in connection with any other

megalithic monument in Scotland, although there are many
such monuments known as Griddles in Ireland. In Welsh
the word Greidell is said to be derived from greidiaiu, to

heat, to scorch. In Ireland the word greidell or greidain,

to scorch, is used, and also means a broad disc of iron used

for baking wheat-meal and barley-meal cakes, &c. It is from

this latter meaning that the word Griddle has become asso-

ciated with those circular mounds or cairns.

It is rather curious that in Ireland the griddle was not
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used for baking oatmeal cakes. Such cakes are called Bocaire

and Blethach, and were always baked by being supported in

an upright position before the fire by means of a three-

pronged forked stick called a Maide an Bhocaire, or the

Bocaire Stick, or the Granachan, which, however, included

also the three-legged stool upon which the cake was sup-

ported by the stick. Erom the latter name the Bocaire is

sometimes called Ciste Granachan, or the cake of the Gran-

achan.

I have pointed out the early period to which Greidell Ine

or Een belongs. This stone circle, mound, or cairn is the

only structure of its kind known in Ardnamurchan.

I have shown that Ine was an Anglo-Saxon name, and

that one of the West Saxon kings bore that name. He died

during a visit to Eome about a.d. 726 or 728, so it is evident

he cannot be the person who gave his name to Greidell Ine

or Een, as he who did so must have lived many centuries

before that time.

The probability seems to be that the name should be spelt

Een, one form of the name Find or Finn. In all likelihood

the Greidell got its name from being associated in some way
unknown to us with the great Celtic hero, Finn MacCumhail.

In the notice of the Parish of Ardnamurchan written for

the 'New Statistical Account of Scotland' in 1838 by the

Eev. Angus M'Lean, the late minister of the parish

("Argyll," p. 147), among his references to the antiquities he

writes as follows :
" At Ormsaig Mor in Ardnamurchan there

are some large stones so placed as to resemble a rude Altar,

round which a circle of smaller stones may be traced. It is

called ' Griadal Fhinn '—Fingal's Griddle."

At the time the Eev. Mr M'Lean wrote, the larger of the

chambers, marked No. 1 upon the plan (Plate XXTL), would

have its large cover-stone in position, forming a flat roof to

the structure, which may have led him to describe it as an

altar. Now the chamber is roofless, with what was the cover-

stone leaning in a slanting position against the south-eastern

end. It is exceedingly interesting to observe that in 1838
the name of Fhinn or Fingal was associated with this burial-

place, and that naturally leads to the thought that this may
have been the place of Finn's sepulture, although Irish tradi-



1910-1911.] Griddle or Greidell Ine or Een. 29

1

tion points to his death and burial in Ireland. James

MTherson, in " Comala," a dramatic poem which appears

in * Ossian,' describes Fingal, the son of Comhal, as the King

of Morvern (' Ossian/ vol. i. p. 74 : Denham & Dick, Edin-

burgh, 1803). Although MTherson is a doubtful authority

to give as a reference, still, when read in conjunction with

what the Eev. Dr John M'Leod, minister of Morvern,

writes (in the 'New Statistical Account of Scotland' in 1843,

"Argyll," pp. 163, 164), there seems to have been a tradition

that Fingal and his followers were not only connected with

Morvern, but also with a large adjoining district including

Ardnamurchan and Morar, and ruled there.

A much earlier reference to this district and its connec-

tion with the Feinne is to be found in Kirke's Psalter,

published in 1684, in which the author publishes the fol-

lowing address in Gaelic

—

" Imthigh a Dhuilleachan gu dan

Le dan glan diagha duisgiad thall

Cuir failte arfonn fial nab fionn

Ar-gharbh chriocha is Inseadh Gall."

The translation, as given by Dr W. F. Skene in his valuable

Introduction to the Dean of Lismore's book, p. Ixxx, is as

follows

—

" Little volume, go boldly forth,

Eouse whom you reach to pure and godly strains,

Hail the generous land of the Feinne,

The Eoughbounds and the Western Isles."

The Eoughbounds were the districts from Morvaren to

Glenelg, which with the Isles are thus called the land of

the Feinne.

The Feinne, whoever they were, had a widespread influence

far beyond the districts just mentioned, and had tribesmen

not only in Scotland and Ireland, but even in Lochlan or

Northern Germany. However, if tradition is to be trusted,

Finn and his people seem to have had a special influence

within the region of Ar-gharbh Chriocha or the Eoughbounds,

but how that came about is not at present clear.

In Finn's time the chieftains of a number of islands and
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districts in the west of Scotland appear to have assumed the

title of " King," and their kingdoms had names not now in

general use. The Eev. Dr Thomas M'Lauchlin, at p. 21 of

the Dean of Lismore's Book, mentions that Mull was called

" Eioghachd na Drealluin," the Kingdom of Drealinn, from

dreall, a " bar " or " sneck," applied to the Sound of Mull,

which shuts out all strangers from the island. Islay was

called " Eioghachd Modheadh " or the South-West Kingdom,

from its position. Morvern, or Morvaren, was called " lor-

ruaidh," to which frequent reference is made both in Scot-

tish and Irish Celtic traditions. Ardnamurchan was called

" Sorcha," from its mountainous character

—

sorcha meaning

high, whence sorclian, a tripod. It was the kingdom of the

father of Daire Borb, or, according to the Irish, Mayre
Borb. Tyree was called "Tir bar fo thuinn," or the land

beneath the waves, from the lowness of the land, appearing

from a distance as if the surface were on a level with the

sea.

These notes are given by the editor of the Dean of Lis-

more's Book, p. 20, in connection with a poem believed

to have been composed by Ossian, the son of Finn, and

known by the name of the Fainesolius or the Sunbeam. As
the poem refers to Daire Borb, the son of the King of Sorcha

or Ardnamurchan, I will endeavour to tell it briefly. The

name of the poem seems to be derived from the comparison

of the beauty of the princess to that of a sunbeam.

The place where the events happened was at Essaroy, which

is believed by the late Eev. Dr Thomas M'Lauchlin to have

been in all probability in the valley of the Eoy in Lochaber,

where there is a waterfall called " Eas ruaidh " or Essaroy,

" The fall of Eoy." Here the daughter of the King of Tyree,

flying for protection from Daire Borb (or, according to the

Irish version, Mayre Borb), the brave and well-armed son

of the King of Sorcha or Ardnamurchan, sought refuge with

Finn and claimed his protection. Finn having promised to

protect the princess, she then informs him that she had laid

herself under heavy bonds to go to Finn, but that his wife

she ne'er should be.

The princess must have thought Finn was in the position

to offer her protection, or it is unlikely she would have fled



1910-1911.] Griddle or Greidell Ine or Een, 293

to him. It is also possible that Finn may have been supreme

king over the Eoughbounds and the Isles, and that the king-

lets of Tyree and Ardnamurchan were to some extent suzerain

to him, just as the four Kings of Ireland were to^ some extent

subordinate to the king who for the time being ruled at

Temair or Tara, the name by which his ancient capital was

generally better known.

Daire Borb, who was a man of big proportions, soon arrived

at Essaroy in hot pursuit, and Finn is described as being

small beside him. Finn had with him fifty followers, while

Daire Borb seems to have come alone, or at least with very

few followers. In defiance of Finn he seized the princess,

which led to a fight with Finn's men which appears to have

been most disastrous to them, as many were killed, and none

of the Feinne escaped without wounds except Finn himself.

Flann, son of Morne, slew Daire Borb, but in the fight was

so seriously wounded that one account says he died, while

another says that it took ten long years for his wounds to

heal.

The poem says that Daire Borb was buried near where

he fell,
—

" this noble, brave, and powerful man, and on each

finger's ruddy point a ring was placed in honour of the

King."

There was great lamentation among the Feinne for the

deaths of their warriors, and regret that their duty to protect

the princess had brought it all about. We are told that the

princess lived under the protection of Finn and his men for

a year after this sad event.

This tale naturally suggests the question. Where in Ard-

namurchan did the father of Daire Borb live, and is there

any trace of a royal residence that may belong to such an

early period in history ? The answer must be at present

entirely conjectural, but the only likely place I know of in

Ardnamurchan is the vitrified fortification situated upon
" Torr famhair," which may be translated " The Giant's

Mound or Hill." This fortification belongs to a very early

time, and approximately to the period in which, in all

probability, the Feinne lived, and built their megalithic

burial - mounds over their renowned dead. It is situated

upon an isolated hill with a sharp ridge upon its summit.
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Upon the sides and north end of this ridge the principal

vitrified fortifications appear to have been built. The clachan

of Shielfoot is at the foot of Torr famhair, near the mouth
of the river Shiel, which at this point divides Argyllshire

from Inverness-shire. As this place is marked as the site

of a vitrified fort upon the Ordnance Survey Map, one-inch

scale, it is quite easily located by anyone interested.

As Daire Borb is described as a man of gigantic propor-

tions, he may have belonged to a race of big men, hence

the name the " Giant's Hill."

In the Dean of Lismore's Book, at p. 70, there appears

a poem in which an interesting reference is made to Finn

MacCumhal having been buried in a mound. The editor,

the Eev. Dr Thomas M'Lauchlin, says that this ancient

poem is manifestly of the period of Ossian, or others of the

Fenian bards, but the name of the author is unknown.

The translation given of the first two lines of the poem is

as follows

—

" There lies beneath that mound to the North
MacCumhel's son, in battle firm."

This tends to prove that Finn MacCumhal was buried in a

mound, but the bard mentions no definite locality.

Some Irish writers claim that Finn and his Feinne belong

to the third century after Christ, but Dr W. F. Skene, in

his valuable Introduction to the Dean of Lismore's Book,

shows clearly how these mistaken views arose. The Feinne

were a people who were connected with Alban or Scotland

north of the Firths of Forth and Clyde ; also with Breatan

or Southern Scotland, which probably included Lennox, of

which Dun Breatan or Dumbarton was the capital. The

Feinne also were found in Ireland, and Lochlan or North

Germany.

In the Irish records only two races are mentioned who
had settlements in Ireland, and who were also connected

with Alban, Breatan, and Lochlan. These were the Tuatha

De Danann and the Cruithne : the former of these tribes

was the prior colony to the Milesian Scots in Erin ; the

Cruithne were the race who preceded the Scots in Alban.

It was to the race of Ir that the Feinne belonged, and
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therefore to the Cruithne, so Scotland has as good a claim

to Finn MacCumhal and his race as the men of Erin.

It may be questioned if the stories of Finn as the leader

of an Irish militia are reliable, as they have been assigned

to a period long after the time in which Finn and his men
lived—a period the recollection of which can only have been

known to the people of the third century by the oral traditions

of a long lost past.

11.—BIRD MIGRATION IN SOL WAY.

By Mr EOBEET SERVICE, Corresponding Member.

{Communicated Nov. SS, 1910.)

Before entering upon a discussion of the main topic upon

which I have been invited to discourse, it will be convenient

to make a few explanatory remarks upon its title, " Bird

Migration in Solway."

First, as to the portion of country comprehended under the

term " Solway." It covers all the land from the watersheds

of the Esk and Liddell, far up along the eastern Borders,

right to the western seaboard of Wigtownshire, thus com-

prising the three counties of Dumfries, Kirkcudbright, and

Wigtown. As, of course, is well known, these faunal areas,

Solway, Clyde, Tweed, Forth, and so on, were mapped out by

a very distinguished Scottish naturalist, the late Dr Buchanan

White, of Perth, and they have been adopted in the most

cordial way by at least all the zoologists, although I believe

that some of the botanists prefer their own notions in dealing

with the geographical distribution of their special subjects.

These faunal areas are in every case based upon the grouping

of watersheds, so far at least as the mainland is concerned.

Solway is the most southerly, and if the others form in all

respects as natural a division as it does, Scottish naturalists

have every reason to honour the name Buchanan White.

There is one special feature appertaining to Solway that I

VOL. VI. X
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wish to direct particular attention to. You wili have noticed

that all the rivers flow into the Solway Firth. We have the

Eden draining Cumberland and a part of Westmorland on

the English side ; then in Solway proper you have the Esk,

the Annan, the Nith, the Dee, and the Cree, along with a

number of smaller streams. All of these flow in the same
general direction, and have for ages been scooping out valleys

that all trend in a southerly direction. The firth that receives

this large volume of fresh water has its outlet into the Irish

Channel, the arm of the sea that divides Scotland and Eng-

land from Ireland. Now, what I want to impress upon you

is that the Irish Channel is what in comparatively recent geo-

logic times was a great tidal river, of which the Solway streams

were its northernmost tributaries, and this ancient river-valley

was the route by which the birds came and went in long

bypast ages,—a route which has left so strong an impression

on posterity that the birds still travel along above what is

now a broad sea-way.

The other point in the title of my remarks is the question

of wliat constitutes migration. Migration fills a very large

portion of the life of a bird. No sooner is he safely ushered

into the wide world beyond the precincts of the nest where

his parents tended him with such unwearying assiduity, with

feathers stiffening and colours brightening, under the exercise

incidental to the first few weeks after he has acquired freedom

and independence of his mother's wings, than he begins to

think of following in the flight of countless generations of his

ancestors that have travelled—who can say for how long ?

—

to the countries where winter weather and lack of food are

both unknown. I have attributed the power of " thought " to

the bird, but is this strictly accurate ? Perhaps it is not.

Let me call it " inherited habit, inherited memory," or, to be

still more precise, " an inherited association of ideas "— a

faculty not by any means confined to birds alone.

Every British bird is migratory, with only one or two

exceptions, a notable exception being the Eed Grouse. Eew
people thoroughly realise this. Every one is familiar with the

coming of the Swallows in spring, and can readily enter into

the feelings of pleasure that are constantly associated with the

event. While many species of birds are as familiar to us in
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our everyday walks in the depths of winter as they are in the

height of summer, the facts of observation show us that the

individual birds of each species, so seen, are constantly migra-

tory. That is to say, all the individuals of such a species as,

for example, the Eobin, shift their quarters a few leagues

north, or south, at the migration seasons. It will thus happen

that at the northernmost limit of the distribution of such a

species, no birds of that species will be found in winter, while

similarly, at the southern limits of its range, no birds of the

species will be found in summer.

Let me take another bird, the Willow-Warbler, whose merry

little tinkling song forms so large and rich a proportion of the

music that sounds so sweetly during May and June. This

species leaves the British Islands entirely in September, and

remains away for more than six months. Not only does the

Willow-Warbler leave the British Islands, but, with the excep-

tion of a few stragglers remaining in Southern Spain and in

Sicily, he leaves the entire continent of Europe also, to winter

far inland towards equatorial Africa. This long journey of

over 2000 miles that is undertaken by these delicate-looking

birds when scarcely three months old is a very striking thing,

and could it be thoroughly explained, the whole of the vast

and varied facts of migration would need no further eluci-

dation.

Well, these Willow-Warblers have spent their six months

or so in that great wilderness of tropic woodlands that we now
know to exist beyond the Sahara desert. The temperature is

high, food abundant, and shelter from the scorching sun by

day and the drenching dews by night easily obtainable. But

by-and-bye an irresistible longing for home sets in. Some-

thing has set the little birds thinking of the place where first

they saw the light. Something tells them that, far away in

the cold misty north, the leaves are expanding on the trees,

and that the wild-flowers are springing up in the recesses of

the copsewood. And so, with simultaneous impulse, these

winged migrants fly off in haste, crossing country after country,

where we with our short-sighted ideas would think these tiny

wanderers might find peace and plenty. They halt not, on

they come, and morning after morning in early May we see

our feathered friends of the previous autumn back again,
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sitting tired and listless-looking amongst the green leaflets of

the larch-trees, but happy in the conclusion of their long and

dangerous journey. The inexorable duty has been laid upon

the Willow-Warbiers to return to the place of their birth, and,

despite the long distance of the desert, the perils of over-sea

flight, the passage over mountains, bufieted by wind and rain

and cold, the command of an inherited instinct is duly

obeyed.

Time would fail me, even if your patience did not, were I

to enter into all the minutiae of bird migration as seen in

Solway. I shall not attempt to do more than describe a few

of its salient features.

The first birds to leave us are the adult Cuckoos, many
going off by the last week in June, and one seen later than

mid -July is a fact worth noting.

The next to go is the Swift, and the suddenness of its

departure is remarkable. Up till about the end of the first

week in August the species is a familiar one. To watch their

flight high in air, as they wheel in circles and segments of

circles and all manner of geometric evolutions, is one of the

most pleasing of occupations. Some evening they are there

as usual, sweeping along in unrivalled grace of flight, but it

may perhaps be noticed that their skirling calls are unheard.

The birds are higher and steadier, and the manner of their

flight does not seem so exuberant. Perhaps we do not take

much notice of these points. But next day, some time, we
suddenly awake to the fact that no Swifts are to be seen.

Gone they are, and completely; we shall see not one, until

some fine May morning we become aware that the Swifts are

back, as silently and suddenly as they left us nine months

before.

By the time we have realised that the passing of the

Cuckoos and the Swifts has taken place, the preliminary

preparations of other birds begin. The Swallows and

Martins begin to flock together and to sit in rows upon the

telegraph-wires and house-roofs. Curlews are heard high in

air, uttering their familiar calls, as they travel in twos and

threes shorewards. Lapwings and Plovers have left their

nesting-quarters. Small passerine birds gather into groups,

and these accumulate in the copses and hedges towards the



1910-1911.] Bird Migration in Solway. 299

Galloway and Dumfriesshire coast. From mid -August till

mid-September, year after year, the number of birds that

crowd down upon the shore-line is immense indeed. The

first few hours of daylight on certain early September mornings

will show these small land birds sitting about the rocks and

cliffs and flat merses along the shore in great abundance.

Many a time I have lain in hiding amongst the rocks at the

point of the long promontory of Southernness, that juts out so

far into the troubled waters of the Solway Firth, where, in

autumn, there is always a great gathering of feathered

creatures—some coming, many going. Many of those coming

are from the opposite shores of Cumberland, and they have

probably begun their journey in Lapland morasses or the

great Kussian forests. Those going are the bigger proportion,

and they are probably without exception of strictly local

origin, and almost invariably go off in a direction that would

take them down channel midway betwixt the Isle of Man
and the opposite headlands of England. Although these

migrants thus congregated for departure have a certain

amount of gregarious adhesion to one another, yet each

separate species appears to act independently. Scattered

along the shore, their numbers are still being added to, and

it requires the minutest attention to see the individual birds

arrive one by one. They seem to drop literally from the

clouds. Let your attention become diverted for a moment,

next time you look at a particular place there are two or

three birds that were not on the spot last time you looked.

If it is difficult to see the coming birds, it is easy enough to

see the departing ones. One after another they rise as the

morning wears on, fly upwards and onwards, then they

hesitate, fly sideways once or twice, again attempt an upward

and onward flight, hesitate again, and down they come once

more to earth. Time after time they do this ; then comes a

flight in which no hesitation occurs, and away they go over

the sea. By-and-bye only a comparative few are left, and

these dawdle about, begin feeding, and this particular migra-

tion movement is over for the day, to be renewed as briskly

as ever with fresh accessions to their numbers on the next

favourable morning. But just what constitutes such a

morning I am not in a position to decide. There is always
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au indefinable something which . is unmistakable to the

experienced observer, but that cannot be described in set

terms. One thing seems tolerably certain, and that is, such

migration mornings in autumn always occur when the barom-

eter has just commenced to fall. These shore - gatherings

that I have been describing consist almost exclusively of such

species as Warblers, Titlarks, Wagtails, Finches, Eobins, Eed-

starts, Wheatears, and allied species.

The Thrush tribe and the Swallows have a rather different

mode of leaving us in autumn. The Song-Thrush and the

Blackbird are specially interesting. These are both very con-

spicuous amongst the autumn migrants. This is so to a very

noticeable extent in the early mornings of late September and

the first week or two of October. And in their migration

movements, while it is quite apparent that they are travelling

in company, each species keeps strictly apart. Let me read to

you a note from ray journal of date 12th October 1897, in.

reference to the Blackbird :
" On this morning migration was

evidently in full swing. There was a very light N.E.

current of wind, and small wisps of mist hung about the

lower grounds. Soon after daylight my attention was attracted

by an unusual number of Blackbirds, mostly young males,

sporting and feeding along the sunny side of a hedgerow.

The hedge was about 150 yards in length, and yet there

were more than sixty Blackbirds scattered along its base.

Probably they had only newly arrived there, for as I watched

them at their play they were being joined by others, singly,

and in twos and threes. But watch as closely as I could,

their direction of arrival could not be distinguished. They came

down from the upper air, becoming suddenly visible, some-

times three at a time, and after a short fluttering circuit,

joined their mates on the grass. I saw about a dozen birds

thus drop into view, but I quite failed to see any indication of

the point of the compass from whence they had come. The

newcomers did not show any signs of fatigue, but they were

evidently ravenously hungry, for they commenced to search

for food most eagerly. By midday not a single Blackbird was

to be seen at or near the place."

Let me read another such extract of date 1st October

1901: "The hedgerows in the parks near my house were
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found at nine o'clock A.M. to be lined in many places by

parties of Thrushes and Blackbirds, each, as usual, keeping

apart. If these birds were there at eight o'clock I had failed

to notice them when I passed. There seemed no doubt that

the birds were all resting on migration. At two o'clock, when

I specially looked for them, not a single bird of the hundreds

seen in the morning could be found."

The last of the Thrushes and Blackbirds have not left when

great flocks of Eedwings and Fieldfares arrive to take the

places of their congeners, and enliven with their presence and

chattering calls the dullest months of the year. Many a time

and oft I have watched the arrival of these birds from an

eastward direction, thus crossing at right angles the line of

flight of other birds going southwards. That is an excep-

tionally interesting point in migration phenomena, which I

will refer to again.

Every one has seen the Swallows and their kindred

gathering for departure. For some days we may have been

observing a flock of Swallows. It becomes gradually larger

as recruits join its ranks from the surrounding district. Two
or more such flocks will sometimes, and often do, coalesce.

Some fine sunny morning the flock will be noticed to be

unusually active. Sudden flights from the housetops where

they sit will be taken, and after a short wheel or two round

the roof they will again alight. Generally soon after noonday

these flights become of longer duration and on a wider circuit,

each time the flock rises. Then, with that sudden and

simultaneous movement which is so conspicuous a feature

in the behaviour of the birds at departing time, all head

southwards, and move slowly onwards till lost to sight:

sometimes they rise to great heights, usually they remain

comparatively low in altitude.

The species I have been discussing are all land birds,

belonging to the great division of the Singers, and while the

questions to be solved in the great movements of seasonal

migration performed twice a-year by them are of the most

intricate and complex nature, we must now leave them to

consider the fine groups of Waders and Swimmers, whose

movements are more easily observed and noted.

These gather in our area, or pass overhead, in, for the most
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part, large bodies, or constant streams of small parties, so

that the merest tyro will notice their movements. Foremost

among them comes the Lapwing, whose hosts are immense
indeed, but large as they seem, they are very considerably less

than they were thirty to thirty -five years ago. I have still a

note made so long since as October of 1866 of small flocks of

Lapwings passing down Nithsdale for the whole of two con-

secutive days. Nothing of that extensive character is ever

seen nowadays. A steady migration of the species will last,

at most, for only an afternoon. Now and again the passing

of a huge flock may be noted. One such that I saw, in

October of 1900, literally filled a seven-acre field, and by an

easy calculation was estimated to comprise at least 50,000

birds. The subdued murmuring voice of such an enormous

assemblage was wonderful in the rising and falling sounds of

its undertones, and was audible at 300 yards distant. None
of the other Waders are so conspicuous during the autumnal

migration as the Lapwing is.

Some of the early October nights are fairly vocal with the

calls of passing migrants, amongst which Curlews, Seapies,

Eedshanks, Golden Plover, and Dunlin are always largely

represented.

There is nothing strikes the listener so much, as he strains

his ears to hear and distinguish the myriad calls that float

down to him on a quiet autumn night, than his utter

inability to identify more than one - third to one - half of

these voices.

Since boyhood I have heard the calls of almost every bird

that nests, or sojourns, in Solway. But let any of us listen

to the calls that come down to earth, when a really big

migration movement is in progress during the darkness of

night, and there is not one of us but will be confounded and

humiliated to find that a very large proportion of the sounds

cannot be assigned to any known species with certainty. Of

course the explanation lies in the fact that birds, when on

migration, use notes that are not required at other periods

of their lives. We know their notes when feeding, courting,

nesting, and roosting, because we have all seen and watched

and listened to them at these times. Migration being for the

most part carried on high above our heads, and after nightfall,
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we fail to correlate the migration voices with the birds that

utter them.

As an example of the Swimmers let me instance the

Barnacle Goose, which is the characteristic wild goose of the

Solway flats, found in more or less abundance from autumn

till late in spring on the particular kind of haunt that suits

their habits. About the closing days of September one

seldom fails to note them coming down from the arctic

countries where they have spent the summer. I have always

seen them on this flight in the afternoon and towards evening,

and only occasionally have I detected their well - known

repeated calls after nightfall. It would thus appear that they

prefer the daylight for flight. They are, in clear weather, at

so high an altitude that they can be seen only with difficulty,

although even at such a height their calls will be distinctly

audible to a sharp ear. If one of these calm sunny days,

with a few streaks of white fleecy clouds speckling the blue

sky, should come at the period mentioned,—on such a day as

the gossamer threads float along on the gentlest of breezes,

when the Starlings and Jackdaws and Black-headed Gulls

hawk, swallow-like, after flies,—then lift your eyes skywards,

watch keenly, and listen intently, and almost certainly you

will detect the forerunners of the Barnacle Geese, that during

winter form such an interesting part of the avifauna of the

Solway banks. On a day in early October in the year 1881
my dear old friend William Lennon and myself were having

a ramble across the Blackshaw, the wide sandbank that

stretches for miles eastwards from the left side of the

entrance to the Nith. We came upon a flock of Barnacles

resting after their long journey from the Arctics. The vast

majority of a flock, that we estimated at not less than 10,000

birds, were sound asleep, and those at the side of the

assemblage that we approached were so tired that they

merely lifted their heads and looked at us, walking away, and

not flying, unless we came nearer than thirty yards. I never

saw such a sight before nor have I since. These geese could

have been walked up to and shot by anybody, but once

they had wakened up from the sleep of utter exhaustion, an
hour or two later, the best gunner on the firth would have

required to put in all he knew to get within range at all.



304 Bird Migration in Solway. [Sess.

Within the last half-dozen years quite a revolution has

taken place in the species of Geese frequenting the Solway

banks. Barnacles have been, and are yet, the characteristic

Solway species. Formerly the Bean Goose was the prevailing

" Grey Goose," but now the Grey Lag predominates, and

comes in very large numbers too. Brents, once very scarce,

are far more often seen. Whence come these striking changes

unless through some shift in the flow of the migration stream ?

The return migration of the Whaups usually begins in

February, and the big general movement may be looked for

about the end of the first week in March. In the fine season of

1893 this general movement took place as early as 5th February.

Every year a very extended and simultaneous migration of

Whaups occurs about the time stated along the whole length

and breadth of Solway. I have notes of such a spring

movement over many years. On some quiet day towards

mid-afternoon one may notice, when such a migration is

setting in, little parties of Curlews, threes or fours or more in

number, flying in a direct N. or N.N.W. direction at a great

altitude, looking like little dots against the blue sky. Their

arrow-like formation in flight and the long-drawn shrill calls

floating down to the watcher will enable him to identify the

species. As night closes in, the little parties of birds will

become larger, more of these detached flocks will be seen, and

after darkness has fairly set in their calls may be heard

coming from all directions. And so with this vernal move-

ment the great business of the year is begun by this inter-

esting species.

One of the most prominent of the spring migrants is the

Lesser Black-back Gull. By the end of November all have

gone elsewhere, and till near the end of February very few

ever put in an appearance. With the lengthening days and

stronger sunshine, small parties of these fine Gulls come

soaring overhead, generally moving directly northwards,

laughing and talking in that noisy and lively language of

theirs, flying in circles and playing the while, as they move
onwards, till the whole air resounds with their merriment.

Amongst all our spring migrants, the Corncrake is the

species that keeps its appointment to return to the land of

its birth by a certain date with most constant regularity.
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Whereas other birds may turn up any time within a fort-

night or three weeks, the Landrail rarely deviates more than

a couple of days on either side of April 29.

It has long been a belief of mine that the dates of arrival

of spring migrants are earlier along the west coast of England

and Scotland. That is to say, the birds are seen sooner on

the west coast than they are on the same latitude of the east

coast. So far as I am aware, the matter has not been

discussed yet, but it is an interesting point that might easily

be settled. I have reached the conclusion stated from the

experience of many years, and from the perusal of a multi-

plicity of records of bird arrivals.

If a broad belt of bad weather intervenes anywhere across

the flight of a bird from its winter to its summer quarters,

its progress northwards is at once arrested—that is, if its flight

is overhead ; but if it is over the sea, the meteorological

influences of a bad-weather belt are not felt to the same

extent. Hence the extreme western flank of the advancing

spring migrants coming along from the French and Spanish

headlands has a strong tendency to get here quicker, and so

the dates of arrival will be earlier on the west of our islands.

The altitude and direction of flight are two of the

phenomena of migration that are of prime importance in any

discussion of the subject.

Skylarks and Swallows (and I include in the term
" Swallows " the two species of Martins) are about the only

birds I am acquainted with that fly at a comparatively low

level. Quite invariably birds that I have seen actually

starting on their long journey mount very quickly upwards

in a slanting direction till they reach a height at which they

can only be recognised by some special peculiarity of flight.

A strong beam wind will bring the birds—even those of

strongest powers—down to 200 to 500 feet from the surface,

and it is most interesting to see whole flocks with heads

turned almost completely to wind, and yet travelling along at

nearly their normal speed at right angles to their position.

Both in autumn and in spring I have often watched large

numbers passing along at heights at which there was no

possible chance of identification. A Gull might be dis-

tinguished from a Curlew, or a Wild Duck from a Cormorant,
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or a Seapie from a Sparrow-Hawk, but generally one cannot

tell the " t'other from which." There seems no reason to doubt

that on such clear days as these, when the birds could only

be distinguished as dots, multitudes were in flight higher still

beyond the limits of vision.

In Solway, one of the most interesting observations is

the crossing of the lines of flight. Long since, the Eev.

Hugh A. Macpherson, whose death in the full vigour of his

powers and usefulness every British ornithologist mourned,

called the Solway Firth a great ornithological junction. This

likening of the meeting-place of the two main lines of bird

flight to a railway junction was a very happy analogy.

Many of the far-eastern species seem to find in the Solway

Firth a terminus to their journey. Species that are quite

abundant along the east coasts of England and Scotland may
cross England at its narrowest part opposite to the Solway

Firth, either in scanty numbers, very rarely, or not at all.

West of the Solway Firth such species become scarcer

still.

It is noteworthy that a directly northward flight in spring

is very seldom seen—all have a more or less westward bend

in their direction. On the contrary, the southward flight in

autumn is far more direct, and goes almost, if not quite, due

south.

Some spring-times the Eedwings and Fieldfares " crowd

down " in Solway to a very large extent during April, and

occasionally remain well on into May. Then it is of peculiar

interest to see them going off about sunset, or later, mounting

high into the clear sky, and going along in compact bodies,

due east, uttering their chattering calls as they fly rapidly out

of sight. The late stay of these birds when they cover the

pasture-fields, their voices mingling with the songs of the

Willow - Warblers, the Cuckoos, and the Corncrakes, is of

somewhat incongruous eflect, but is a pleasant and not rare

experience in Solway.

So far I have dealt only with the two regular seasonal

periods. But some of the irregular migration phenomena

must also be briefly referred to.

A warm and genial summer will force certain species

beyond their usual northern limits, and hence we have at
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long intervals a visit in Solway from such species as the

Quail and the Turtledove—the " voice of the Turtle " being

heard in the land, however, very rarely.

A winter of arctic severity sends us the outmost fringe of

such things as the Bohemian Waxwing, the Mealy Kedpoll,

and the Smew.

A vole plague augments our very few resident Short-eared

Owls with hordes of the same species, and seasons in which

Beech-mast is plentiful will surely see the Bramble Finch in

Solway in myriads.

One of the very largest flocks of small birds that I have

ever seen was in December of 1894, in the case of these

" Cocks 0' the North," as our country folks call them. That

same winter was one of unusual severity, and during January

birds of many species passed through Solway en route to

Ireland in immense hordes, seeking shelter and food in the

only place in Western Europe where the frost was endurable.

Some of you may be a little surprised that I have not made
any allusion to a certain branch of migration research that

during the past twenty years has bulked very largely, almost

exclusively, in the public eye, and on which an immense

amount of work, and money too, has been expended. I refer

to the records of migrating birds that have been taken at the

lighthouses and lightships round our coasts. At one time

I used to think very highly of this particular branch of

inquiry, but maturity of years has led me to think rather

differently. I will give my reasons very shortly. (1) The
observers are for the most part unskilled men. (2) The
birds that strike the lights do so, in every case, as the result

of accident. (3) The greatest general movements of birds

that I have had personal experience of were not noticed

at all in the schedules sent from the lighthouses on the

coasts of Solway. (4) Generalisations derived from light-

house returns are therefore based on misleading data, as birds

are never low enough to strike except when the weather is

very dark, or thick, or when they are driven down by very

strong winds. Let me ask, how much of Herr Gatke's monu-
mental work would have been written had he looked to the

lighthouse on Heligoland for his facts ?

Many of the most common migration phenomena are even
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yet most obscure and ill-known in their why and wherefore.

Wind and weather and temperature have, of course, the

greatest influence on the movements of the feathered voy-

agers, but the action of these influences is not at all well

understood. If we could trace, hour by hour, the movements
of any individual migrant from the time it landed over the

southern shores of England till it reached the place where it

makes its summer home, a complete knowledge of migration

would not be unattainable. Such a record is wellnigh im-

possible. All we can hope to do is to note the movements of

a species. Even that is far, very far, from being perfect.

We want a thoroughly detailed series of dates and other

particulars from the moment a species—the Cuckoo, for

instance—lands on this side of the English Channel until it

has passed through the Shetlands. And all the migrating

species must be treated in a similar way. The thing has

been done very well indeed all over the United States and

Canada for years past. If it can be accomplished over such

a vast continent, what hinders the work on our little native

land ? Want of organisation simply.

There is a tremendous attraction to the nature lover in

watching for the return of the birds. While the noting

of dates is a comparatively common doing on the part of

those who watch the birds coming in spring, it must be said

that it is rather rudimentary work. He who wishes to go

deeper into the mystery of migration will do much more

than this. He will note the hour of arrival,—even the

minute is of importance. The direction of the wind is

all-important, and the character of the weather must also

be noted. In fact, all the meteorological data must go down
if a complete record is wanted. And there is the direction

of flight, condition of birds (whether tired-looking or other-

wise), height they are flying at, number of birds seen, and a

whole list of little minutiae that must be taken down on every

occasion. The observer who goes in for this will find himself

amongst a maze of new facts. And if he is new to this line

of observation, he will be perfectly astonished at his intro-

duction to so many things " that are not in the books."

In the springtime of the year any mild, moist, and there-

fore dark night, with the wind from any compass except the
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north, is pretty sure to give the observer matter for noting.

Perhaps " observer " is not the correct word, for it implies the

use of eyesight. It is, however, on such a night that ears

must be used. From all directions of the air and heavens

will be heard notes and calls of birds. Some of them are

little chirps and squeaks hardly discernible by the best ears.

Others may be loud enough, such as the quack of Wild-duck

or the scream of a Diver. The piping of wading -birds is

always very conspicuous.

Familiar as one may be with the winter notes or summer
songs and calls of our birds, whose every modulation may be

fixed on our memory, still, as I have already stated in dealing

with the off-going movement, with the notes of migrating

birds the case is quite different. The best field-ornithologist

will scarcely identify more than half the calls he may hear

during a really big movement.

The migrating call is only uttered when the birds are

travelling high overhead, and only then when the night

is not quite a clear one.

The whole subject is a singularly attractive one, and I

only wish it had more attention from my fellow -workers.

Of course, one needs to be in a good position, but no place

is altogether barren. The coast-lines and larger river-valleys

are always good. In a great general migration the whole

country— and Great Britain in its entirety is not so big

as we sometimes think it is—is entirely overswept by wave
after wave of birds.

The Society has suffered great loss in the death of Mr
Eobert Service, which took place at Maxwelltown, Dumfries,

on May 8, 1911. As a Corresponding Member, Mr Service

has contributed many notably valuable papers on ornithologi-

cal subjects. As a student of Bird Life, Mr Service was
among the foremost in this country.



310 A Rare British Freshwater Alga. [Sess.

1\\.—A BABE BBITISH FBESHWATEB ALGA.

By Mr JOHN LINDSAY.

{Bead Dec. 21, 1910.)

Between the years 1823 and 1828 there was published in

our city of Edinburgh a work in six volumes which deserves

to be had in grateful remembrance by all students of Botany

—viz., ' The Scottish Cryptogamic Flora ' of Dr E. K. Greville.

This book was, in fact, meant to be a continuation of Smith

and Sowerby's ' English Botany,' taking up those groups which

had been omitted from that well-known authority,—the Fungi,

the Algae (including the Diatomacese), and the Mosses. When
compared with the manuals of the present day dealing with

these groups, the great progress made since Dr Greville's time

is very apparent; yet his six slender volumes, with their

beautifully coloured plates, are a remarkable production for

that early date, and fetch a considerable price when a com-

plete copy comes into the book-market. By a lucky accident,

so to speak, the subject of this paper is enshrined in Dr
G-reville's sixth and last volume. About fifteen years before

the publication of ' The Scottish Cryptogamic Flora ' a floating

Alga had appeared in The Haining Loch, Selkirk, and in 1828

it was perceptibly increasing. The proprietor, at that period,

of The Haining sent specimens of this Alga to Dr Greville,

who, in his work just mentioned, writes of it thus :

—

" I am indebted to the kindness of John Pringle, Esq. of

The Haining, and Captain Gordon of Eccles, for specimens of

this plant, accompanied with an account of its appearance in

the lake. The lake itself is a natural sheet of water, cover-

ing an extent of about thirty-five acres, of from three to fifteen

fathoms in depth, and supplied partly by rivulets and partly

by a bottom spring. During summer, however, these are

nearly dry, and the lake is consequently in a state of more or

less stagnation, which is doubtless highly favourable to the

development of Algae as well as of Animalculae.

" The plant in question has been remarked for a period of

twelve to fifteen years, during which time it has gradually but



1910-1911.] A Rare British Freshwater A Iga. 311

sensibly extended itself. It now occupies a broad space

around the margin, and resembles a floating bed of opaque

bituminous-like scum."

As regards the size of the loch, there is a well-sub-

stantiated tradition that at one time it came close up

to the water - front of the mansion - house, but that on a

child of the family falling from an upper window into the

loch and being drowned, an outlet was made which caused

the water to recede some distance from the house, and

thus lessened its area. At all events, the extent of the

loch is now nearly 23 J acres. Its depth, also, is from

about 10 feet, where it shelves from the side, to 46 feet

at the deepest part.

Dr Greville placed the Alga from The Haining Loch in

Agardh's genus Lynghya, and gave it the specific name of

jprolifica. Under this designation of Lynghya prolifica it has

been referred to in a few subsequent works, as in Hooker's
' British Flora,' in Harvey's ' Manual of the British Algae,'

and in Hassall's * History of the British Fresh-water Algse.'

Yet for a long period of years no one seems to have re-

examined the plant, with a view to determining its relation-

ship and life-history in the light of modern research. The

text-books named simply repeat what Dr Greville wrote of it

in 1828. Strange to say, however, a portion of the Alga

which was sent to Dr Greville from The Haining Loch had

found its way to the Herbarium Lenormand, in Paris.^ Here

it was discovered, duly labelled, some years ago, by M. Maurice

Gomont, a well-known Continental Algologist, and was carefully

examined by him. In a monograph of the Oscillatoriacese

included in the ' Annales des Sciences Naturelles ' (vol. xvi.,

1892), M. Gomont describes this Alga under the name of

Oscillatoria 'prolifica— a name it will doubtless henceforth

bear. From specimens lately sent to Professor G. S. West of

Birmingham University, this name has been further confirmed.

It should be added, however, that Professor West is inclined

to regard it rather as its near and almost identical neighbour,

1 While examining lately the Herbarium of Dr Greville deposited in the British

Museum, our member, Mr F. L. M'Keever, found specimens of The Haining Loch
Alga included also in it.

VOL. VL Y
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Oscillatoria Agardhii, but is willing to accept M. Gomont's
designation.-'-

Although The Haining Loch, so far as known, is the only

locality in Britain for Oscillatoria prolijica, it is present in

several other countries. It was found, for example, in the

United States, near Boston, in 1892, and described as

Oscillatoria diffusa. It has been noted from Lake Morat,

in Switzerland; and in Migula's book on Algee (1908) it

is reported on from " Lakes in Switzerland." Again, in

Dr E. Lemmermann's ' Algen ' (1907) it is remarked that

this plant was formerly common in the Eatzeburger Lake,

North Germany.

A short description may now be given of the Oscillatorise

in general, and of this Haining Loch species in particular.

Of the six classes into which Algse are now divided, the

Oscillatoriacese are relegated to the lowest class—viz., the

Myxophycese (Cyanophycese), or Blue-green Alga3. It has

been said, indeed, that the Blue-green Algse " must be looked

upon as an archaic group, which is very little in advance

of the Bacteria." " The genus Oscillatoria," remarks Pro-

fessor West, " is found in great profusion in all kinds of

wet situations, and sometimes on damp ground, or in hot

springs. Mocculent masses of Oscillatoria are often found

floating on the surface of ponds and ditches after sunshine,

and they commonly give off a more or less distinctive odour." ^

This odour has been attributed to " the decay of highly nitro-

genous organic matter, in which partially decomposed sulphur

and phosphorus compounds play a large part." The structure

of the Oscillatorise is of the simplest kind. They generally

consist of a single row of cells, termed anmdi in Greville's-

time, and are either with or without an investing sheath.

Dr Greville's original designation of Lynghya and M. Gomont s

name of Oscillatoria for The Haining Loch genus do not really

represent much difference, as they simply mark off the plants

^ In an interview which Mr F. L. M'Keever had lately at Hamburg with Herr

Selk of the Botanische Staats Institut on the subject of freshwater Algse, that

ardent German Algologist said that he had found both these forms in the Elbe,

and that he considers 0. "prolijica and 0. Agardhii to be identical, the latter being

only somewhat larger and better grown than the former.

^ * A Treatise on the British Freshwater Algee,' by Professor G. S. "West,

p. 336.
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with a sheath from those without that feature. When a

sheath is absent, a row of cells forms a trichome ; but when

the mucous sheath is present, the term filament is then

applied. This distinction, however, is not always observed by

writers on the subject. Oscillatoria prolifica has no sheath,

and the trichomes are found in bundles, floating on the

surface of the loch, as well as congregated round the

margin.

The reproduction of Oscillatoria prolifica, like its structure,

is exceedingly simple. In early autumn a few cells break off

from the extremities of the trichomes, these being termed
" hormogones." The hormogones then sink to the bottom of

the loch, and ultimately become new plants, again rising to

the surface about the beginning of April. The mode of ascent

is rather remarkable, being facilitated by the help of so-called

gas-vacuoles, with which 0. prolifica is abundantly supplied.

The process is variously termed " the water-bloom " and " the

breaking of the meres." Professor West remarks that the

few members of the Myxophyceae or Blue-green Algse which

exhibit this phenomenon " are generally species which nor-

mally occur in the plankton of lakes and rivers " ; and he

adds that " the extraordinary rapidity of their increase, and

the consequent discoloration of the water, together with their

equally rapid disappearance, constitute one of the most remark-

able facts in the whole domain of algological inquiry." Dr
Greville, in his ' Scottish Cryptogamic Flora,' gives the float-

ing period of The Haining Loch Alga as " October to April,"

—

an evident slip for April to October. On the appearance of

the plant in early spring, it is of a slightly purple hue. Dr
Greville's illustration shows the Alga of an intense purple,

which one cannot help regarding as in all probability some-

what exaggerated.^ In the passage already quoted from Dr

^ According to M. Gomont, the various colours of the Oscillatoriae owe their

origin to the protoplasm of the cells. He says :
" Outre le teint vert ^rugineux

dont le protoplasme des Oscillariees est habituellement revetu, le brun, le violet,

les differentes nuances du rouge s'y observent egalement. Par la dessication

toutes ces couleurs peuvent se transformer en bleu ardoise."—"Monographic

des Oscillariees" in 'Annales des Sciences Naturelles,' Septieme Serie, Tome
Seizieme, p. 199. M. Gomont's monograph is a most minute and painstaking

study of its subject, and should not be overlooked by any worker in this group

of Algae.
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Greville, descriptive of the plant, it is further said to resemble
" a floating bed of opaque bituminous-like scum," evidently

referring to its appearance later in the season; and this

still fairly represents its aspect on a summer day, especi-

ally when the growth happens to be " prolific." There are

about a score of British Oscillatorias, of which 0. yrolijica

is amongst the smallest, if not the very smallest. What
it lacks, however, in size, is usually compensated for by

quantity.-^

Before quitting the description of this Oscillatoria, there is

one other point worthy of mention—viz., the gliding motion

it so beautifully exhibits, when examined fresh, under the

microscope. These spontaneous movements are common to

several of the Blue-green Algae belonging to the Oscillatoriaceae,

and indeed have given the designation to the genus Oscilla-

toria, where they are most conspicuous. The motion has been

described as " a slow creeping or gliding of the entire filament,

which at the same time rotates round its axis, and this is

often accompanied by a slow oscillation of the extremity of

the filament." The movements are said to be probably due to

osmotic changes.

Now that the structure and life-history of 0. 'prolifica have

been thus briefly considered, it may be interesting to compare

its specific character as given by Dr Greville with that of its

latest investigator, Dr E. Lemmermann. The former says

:

" Plant extensively diffused, forming a floating stratum of a

rich purple colour. Filaments extremely slender, somewhat

rigid, yet flexible, entirely destitute of attachment, and free

from any mucous layer. Annuli, from the minuteness of

the filament, almost inconspicuous." The following is Dr
Lemmermann's description :

" Trichomes straight or curved,

not contracted at the septa, slightly narrower at the end,

2*2-5 ju wide,^ floating often in bundles of a purple colour,

violet when dry. Cells nearly square or longer than broad,

^ The Myxophycese or Blue-green Algae in general, and species of Oscillatoria

in particular, are very poorly represented in Scottish and English lakes, as com-

pared with Irish, Swiss, and Scandinavian lake-areas. See " Phytoplankton of

the English Lake District," by W. and G. S. West, in * The Naturalist ' for Sept-

ember 1909.

2 A micron (/x) is the thousandth part of a millimetre—the milUmetre being

equal (nearly) to the twenty-fifth part of an inch.



1910-1911.] A Rare British Freshwater A Iga 3 1

5

4-6 ju long, septa frequently showing granulation, with pseudo-

vacuoles. End-cell headed, with calyptra."i

In comparing these, one has to keep in mind that Dr
Greville, in the beginning of last century, did not possess

the high - power lenses and manifold helps of the modern

botanist; and also, that he was a pioneer in the subject.

Yet his analytical descriptions, as in the above example,

evince careful and minute investigation.

It is rather surprising that although, as already remarked,

this Alga has been present in The Haining Loch for probably

a century at least, the only examination of it by a British

botanist has been that by Dr Greville, fully eighty years ago.

Continental botanists, however, as we have seen, have mean-

time come to our aid. M. Gomont, in France, and Dr
Lemmermann, in Germany, have both examined the plant

in the light of the superior knowledge now possessed on

the subject of Algology, the former giving " Haining Loch,

Selkirk, Scotland " (" lacum Haining, comitatus Selkirk Cale-

donise "), as its only British locality. In the summer of

1890 the Berwickshire Naturalists' Club visited Selkirk, and

amongst the places of interest inspected by the members

was The Haining. The loch and its Alga naturally came

in for special attention ; and the Eev. Dr Paul, who wrote

the " Botanical Notes " of this meeting for the * Proceedings

'

of the Club, in referring to the plant, simply quoted Dr
Greville's description, as others had previously done. He
added, however, that " the plant deserves more careful

study,"— which it has now received, though the honour

does not belong to our own Algologists.

I have frequently visited The Haining Loch in summer,

when the surface of the water was covered, more or less, by
a slimy-looking brown scum. In the month of August last

(1910), when again in Selkirk, I was informed that the

proprietor of The Haining, Professor A. S. Pringle-Pattison,

of Edinburgh University, had determined, if possible, to

^ " Trichome gerade oder gebrogen, an den Scheidewanden nicht eingeschniirt,

an den Enden allmahlich verjiingt, 2,2-5 /* breit, freischwimmend zuweillen zu
purpurotten, getrocknet violetten, Biindeln vereinigt. Zellen fast quadratisch

oder langer als breit, 4-6 ;u lang, an den Scheidewanden haiifig granuliert, mit
Pseudovakuolen. Endzelle kopfig, mit Kalyptra."— ' Kryptogamenflora der Mark
Brandenburg—Algen,' von E. Lemmermann, vol. i. p. 114.
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materially lessen the quantity of this offending plant in the

following summer. Wishing to prepare a few micro, slides

of Oscillatoria 'prolifica, I resolved there and then to procure

some material. Armed with a note of introduction, I called

on the Professor, who entered quite freely into the subject

of the Alga floating in the loch in front of us, and I was

invited to step into the boat and " help myself." The
Professor then informed me that during certain seasons

the water was comparatively free of scum, as it had been

for the two previous summers, but that at present it was
" worse than ever." Therefore, he added, he had been

making some experiments by way of finding out what

would most effectually reduce the weed, and he had deter-

mined to try sulphate of copper. The result of this

experiment will probably form the subject of a future

communication to the Society.

As this paper purports to deal only with The Haining

Loch Alga, I have said nothing about the estate itself, with

its fine woodland scenery and interesting flora, nor about

the surrounding district, so intimately connected with

Border history and poetry. For some notice of these, I

would refer to a communication read by me to the Society

in 1883.1 In the preparation of the present paper, I

desire gratefully to acknowledge the help so kindly given

me by Mr F. L. M'Keever, F.RM.S., well known to our

members as an authority on the subject of Freshwater

Alg^, and whose acquaintance with the literature of the

subject, both Euglish and foreign, is intimate and extensive.

[In illustration of the above paper, slides of Oscillatoria

jprolifica and others of the same genus were shown under

the microscope. A number of lantern views of The

Haining, and of Selkirk and the surrounding district, were

also exhibited at this meeting and at the meeting of April

26, 1911. Two of these, showing The Haining House

and Loch, are here reproduced (Plate XXVI.)]

^ " The Haining, Selkirk ; with Notices of its Antiquities, Topography, and
Natural History "—

* Transactions,' vol. i. pp. 82-87.



PLATE XXVI.-A RARE British Freshwater Alga.

[Photo, by y. Brown, Selkirk.']

Fig. I.—the HAINING HOUSE AND LOCH.
From the South-West.

•"••H
[Photo, hy J. Brown, Selkirk.]

Fig. 2.—the HAINING HOUSE AND LOCH,
From the South.
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1Y,—TEE WEEDS OF A GARDEN.

By Mr STEWART ARCHIBALD, Corresponding Member.

{Communicated Dec. 21,1910,)

Some years ago Mr W. C. Crawford, r.RS.R, in an able

paper on " The Aims of Field-Club Excursions," ^ mentioned a

number of very suitable subjects for special study, and among
others, "Weeds." "Not simply wild plants, but wild plants

which appear in our cultivated fields and gardens, occupy

the soil we till and prepare for crops and flowers, and enter

into the struggle for existence with these for food and

sunshine."

The subject of the following paper was suggested by Mr
Crawford's remarks, and it is a rough attempt to give some

account of the weeds in the garden under my care.

With what different feelings do the botanist and the

gardener approach these products of nature. The one

welcomes the sight of a colony of "wild-flowers," wherever

met with, chooses a good " specimen," putting it carefully in

the vasculum, and after drying, deposits it in his (or her)

herbarium, labelling it carefully. The other naturally aims

at the destruction of every " weed " (in his own domain, at

least), as soon as it shows itself above the surface of the soil.

In fact, as every one is aware, a large part of his time is

spent in an endeavour to keep the piece of ground under his

charge as free as possible from that class of plants, so that the

flowers and other things which he wishes to grow may have

some chance of success. But, alas ! for all our efforts.

Nature has endowed these wild flowers with such great

powers of reproduction and multiplication, that the utmost

we can do is to keep them within moderate bounds.

Here is an incident illustrating what has been said. A
number of years ago, when residing in Forfarshire, I had gone

one evening to visit the gardener and the gardens at Cortachy

Castle. While my friend and I were crossing a little bit of

1 See * Transactions,' Session 1904-1905, p. 219.
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lawn he spied a plant of Plantago media in the grass, and at

once uprooted it. I made a remark about the rarity of the

plant, and not having a specimen of it in my herbarium, was
glad of the chance of supplying the want. My friend spoke

of it as being a troublesome weed, only too plentiful in the

garden, unsightly on the grass, and, like other broad-leaved

plants, leaving a bare patch when removed—the result of

the struggle for existence. The gardener was much more

pleased to be rid of that plant than I, as a botanist, was

to get it.

Before I had been long in my present situation, my em-

ployer one day remarked that the garden was a very weedy

one, which I could scarcely credit, as at the time (March)

no weeds were to be seen ; but for these six years I have

found it to be only too true. In fact, it sometimes

appears as if the weedy garden would become a garden

of weeds.

As we all know, most plants affect special kinds of habitats

:

some, as Mertensia (Smooth Gromwell), Cakile (Sea Eocket),

Salsola (Saltwort), Plantago coronopus (Buck's-horn Plantain),

and many others, are to be found only by the sea-shore ; others

again are to be met with only on the mountain tops, such as

Salix herbacea (Least Willow) and Eubus Chamaemorus (the

Cloudberry), nor will they condescend to visit the lower

valleys; a vast number of beauties luxuriate in woods and

shady glens, among which are Anemones, Primroses, Globe-

Flowers, Wild Hyacinths, and a host of others; lastly, a

goodly number prefer, for the most part, cultivated ground,

and of such are these here enumerated. However plentiful

Anemones, Trientalis (Chickweed Winter-Green), and Melam-

pyrum (Cow-wheat) may be within a few yards of the garden

wall, we do not look for, nor do we find, any of these

inside. But Groundsel, Chickweed, and many others, flourish

ad lib.

As remarked before, a gardener tries, as in duty bound, to

exterminate at first sight every weed he comes across, but

in spite of all his efforts, many will develop into goodly

" specimens," such as those in the following list, which con-

tains over 70 phanerogams. Their comparative abundance

or rarity is roughly indicated as follows : moderate, no mark

;
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plentiful, one asterisk f^) ; very abundant, two {^^)
;

one dagger (t) ; very rare, two (tt).
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rare,

Eanunculus acris.

*
II repens.

Thlaspi arvensis.

* Capsella Bursa-pastoris.

Draba verna.

^ Cardamine hirsuta.

Barbarea vulgaris.

Sisymbrium officinale,

t Sinapis arvensis.

Viola canina.

II tricolor, var. arvensis.

** Sagina procumbens.

Spergula arvensis.

Stellaria media.

Cerastium glomeratum.

II triviale.

t Geranium moUe.

t II dissectum.

Trifolium repens.

Yicia Cracca.

'^
II Sepium.

Epilobium montanum.

t Montia fontana.

t ^gopodium Podagraria.

Galium Aparine.

+ Sherardia arvensis.

(Asperula odorata.)

t Valerianella olitoria.

Sonchus arvensis.

* (Hieracium aurantiacum.)

Taraxacum officinale.

t Lapsana communis.

Carduus lanceolatus.

+ Tussilago Farfara.

** Senecio vulgaris.

II Jacobaea.

Bellis perennis.

Achillea Millefolium.

Veronica serpyllifolia.

II officinalis.

* II Chamsedrys.

* II arvensis.

ir agrestis.

(Linaria vulgaris.)

Mentha arvensis.

Lamium amplexicaule.

II purpureum.

Galeopsis Tetrahit.

Prunella vulgaris.

Myosotis arvensis.

II versicolor.

+t Anagallis arvensis.

tt II II var. coerulea.

Plantago major.

II lanceolata.

Chenopodium album.

Polygonum Persicaria.

M aviculare.

II convolvulus.

Eumex obtusifolius.

II Acetosa.

**
II Acetosella.

Euphorbia Helioscopia.

Urtica dioica.

t Salix viminalis.

Juncus communis.

.1 bufonius.

Alopecurus pratensis.

Agrostis alba,

t Arrhenatherum avenaceum.

Holcus lanatus.

* Poa annua.

II trivialis.

Festuca pratensis.

Bromus mollis.

Lolium perenne.

Also several mosses, lichens, fungi, and liverworts.

Some of the rarities were encouraged to grow and scatter

seeds, but the number which could be allowed such liberty
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was very small, and these may be noticed first. Their pres-

ence may be accounted for on the theory of the " Migration

of Seeds," on which subject a very interesting article appeared

in 'The Scotsman' of Nov. 1, 1910. Nearly every year one

or two plants of the pretty Scarlet Pimpernel appear, and this

year, in a bed of Mignonette, there was one plant of the

Scarlet and one of the Blue Pimpernel. The seeds of these

would likely be imported among those of the Mignonette.

Other comparatively rare plants are Barbarea vulgaris, Val-

erianella olitoria, and Sonchus arvensis. ^gopodium, though

growing in great profusion close outside the garden wall, is

scarcely to be found inside. If it should get a " footing

"

about the roots of bushes, the wiry stems soon form a thick

mat, very difficult to eradicate, but in the open it gives much
less trouble. In a small garden patch of my own there were

a few old gooseberry-bushes, among and around which Gout-

weed reigned supreme ; but I dug up the bushes two years

ago, and now, with a little careful grubbing, scarcely any of

the weed is left. Arrhenatherum avenaceum (False Oat-

grass), only too plentiful in the fields close to the garden,

seldom appears inside, and any scraps that are met with were

likely introduced with farmyard manure. Books on Botany

say this grass sometimes has knotted roots, but I do not think

I ever saw any without the characteristic rows of knots, like

strings of beads, and in many places it is called " Knot-grass
"

by farmers and their workers.

Now let us notice some of the most troublesome of the

weeds. Chickweed, on account of its rapid growth and enor-

mous seed-producing capacity, ranks high. So does Ground-

sel, and it is wonderful how soon the seeds of this plant

reach maturity. Pull up a plant with the flower - heads

scarcely open, and throw it down. In a few days the pa'ppus

will be observed fully developed, and the seeds ready to drop,

or to be scattered by the slightest breeze, and produce a new
generation. Let the stem of a plant of this species be put

in a decumbent position, and it will throw out small roots

like those on the climbing stems of ivy, and these grow down
into the soil, thereby giving the plant a new lease of life.

Who does not admire the common wayside flower, the

Germander Speedwell {Veronica Chamcedrys), with its lovely
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corollas of heavenly blue ? Among strawberries, or in edg-

ings of Thyme or London Pride, the flowers of this Speed-

well assume as pure an azure blue as in waste places, but is

there considered to be " in the wrong place," and we must

needs try to have it out, though that is not easy, as it seeds

freely, and its stems, when prostrate, throw down roots from

the joints into the soil. Veronica arvensis is also plentiful,

and forms long flower-spikes, seeding profusely ; but as it

grows mostly in the open, and is only an annual, it is not

nearly so difficult to cope with as its perennial relative

mentioned above.

The Creeping Buttercup {BamiTiculus repens) also holds

high rank among the " undesirables." Its chief power of

spreading lies in the habit—implied in its name repens—
of throwing out runners like Strawberry plants, which form

young plants with roots at every joint. But as these runners

are abovegvowxidi, this enemy is not nearly so difficult to over-

come as are Vicia Sepium and Eumex Acetosella with their

undergroxmdi runners, yards long, throwing up young plants

at every few inches. Once in, there is no getting them out.

Another troublesome subterranean worker is the Field Mint

{Mentha arvensis), with its thick, white, underground stems,

called " lamb's tongue " in some rural districts. A little plant

which I find unexpectedly troublesome is Pearlwort {Sagina

procumhens). In damp soil (and the soil I have to deal with

is damp enough) it often forms a complete carpet in beds

of carrots, onions, &c., where, being of small size and spread-

ing (procumbent), it is difficult to pick out. And then how
it does seed ! Another plentiful seed-producer is Cardamine

hirsuta, a kind of " artillery plant," opening its pods with

a bang, and scattering its seeds to some distance, like the

whin. Often, when pulling up this cress, I have received

a charge of minute shot in the face, for the ripe capsules

open at the slightest touch, projecting their seeds upwards

to a distance of two feet or more.

Most of the plants already mentioned have small and

inconspicuous flowers. Each and all are highly interesting

when minutely examined. Take the common Chickweed, so

plentiful everywhere, and forming great thickets wherever it

can. Its small flowers are beautifully formed, and along its
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stem there is a single row of hairs on different sides between

successive joints. The Water Chickweed {Montia fontana)

has white flowers so minute as to seem little more than

specks to the naked eye, but well worth the closest scrutiny

under a microscope. It is not, however, with the minute

structure of these plants that we are here dealing, but only

with a general rough survey of their frequency, and of their

powers of increasing and continuing their race. So we pass

on. And here is one of outstanding beauty, beloved of poets,

and of children who delight in making " Daisy Chains "
: the

"flower, the little flower, with silver cup and golden eye"

of Montgomery ; the " wee, modest, crimson-tipped flow'r " of

our own national bard. This flower " blossoms everywhere "

—

even " within the garden's cultured round it shares the sweet

carnation's bed " ; and " it wreathes the whole circle of the

year," thus earning its name " perennis," besides being

perennial, as distinguished from annual. The " gowan lea
"

in early summer is a beautiful sight, but on a lawn daisies

are not reckoned an ornament, and much labour and expense

are often incurred in trying to free a lawn of daisies—no

easy task, however. From the lawn daisy seeds readily find

their way to adjoining flower-beds.

Grasses cause some trouble. Poa annua comes up plenti-

fully on all the walks, as well as throughout the whole

garden. One year a great crop of Lolium perenne sprang up

among the strawberries, being introduced with the stable

manure applied to these plants.

Mosses and Lichens are in strong evidence. Mosses

—

Hypnums, Polytrichums, &c.—abound in the live edgings, of

which there are about six hundred yards, and on fruit bushes

;

on the latter, lichens in many cases clothe the whole of the

stems, to the great detriment of the bushes and of the crop

of fruit. There are a few " introduced " plants which may
be reckoned as weeds, on account of their powers of

spreading and becoming troublesome. Orange Hawkweed
(Hieracium aurantiacum)—fit only for the " wild garden,"

as I have heard remarked—propagates itself fast and far in

edgings by means of its scions, besides seeding freely. Long

stretches of these edgings had to be cleared out and renewed

on that account. Yellow Toadflax {Linaria vulgaris) and
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Sweet "Woodruff (Asperula odorata), fine as they are in their

own way, have also rather too great powers of spreading to be

much desired as garden flowers.

Now, lastly, a few words on the difficulty or otherwise of

keeping " the weeds of a garden " in proper subjection. This

depends on several circumstances : the nature of the soil,

the climate, the amount of labour available, and so on. In

some gardens I know, where the soil is sandy or light loam,

the task of weeding is a comparatively easy one ; in our

heavy damp soil it is quite impossible to keep the place look-

ing decent, especially in wet seasons, and without much
assistance. If weeds cannot be cut down with the hoe when
quite small, they soon develop flowers and seeds, and must

then be pulled by hand ; but some will always escape notice

when growing among bushes, and these rapidly do their work.

Rows of peas and beds of flowers are also difficult to keep

clean. And while Thistles and Dandelions and suchlike grow

in the fields around, the gentlest breezes will waft some

of their seeds " over the garden wall," to give additional

labour to the gardener, and, as has been truly said, " the

gardener's work is never done."

[Dried specimens of plants noted in this paper were ex-

hibited.]

N,—ROBERT BURNS AND THE SONG-BIRDS OF
SCOTLAND,

By the Rev. D. W. WILSON, M.A.

{Read Jan. 25, 1911.)

Our national poet was a lover of bird-life. Their songs

cheered him in his hours of despondency, and inspired him to

poetical effort when imagination flagged. He had evidently

a deep sympathy with the songsters of our woods and fields,

and often referred to them in language of great beauty. To
recall some of these references is perhaps a fresh way of

reading the poetry of our national bard. The list is a fairly
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large one, and shows us that Burns keenly observed the bird-

life of his country, and has interpreted the quality of their

song with remarkable accuracy. Of all our song-birds, judg-

ing by the frequency of his allusions to it, the mavis was

with him a prime favourite. In his affections, however, it

seems to have found a close rival in the skylark. He has

many beautiful references to the mavis. One of the earliest

of these occurs in a poem which he wrote during his High-

land tour. In the course of that, to him, interesting journey,

he visited amongst other places the Falls of Bruar, amidst the

hills of Athole. He found the falls to be a very impressive

spectacle, as the peat-coloured water dashed itself into foam

down one oascade after another. One thing, however, in the

poet's eyes marred the pleasing prospect. This was the

absence of trees. And so he wrote a poem, addressed to the

Duke of Athole, entitled " The Humble Petition of Bruar

Water." He describes the scene as he actually saw it. Its

effectiveness and grandeur were impaired by the absence of

the lights and shadows of cover. And therefore he takes it

upon himself to utter the complaint of the waters glaringly

exposed to the pitiless rays of the sun.

"Would, then, my noblest master please

To grant my highest wishes,

He'll shade my banks in towering trees,

And bonny spreading bushes.

Delighted doubly, then, my lord,

You'll wander on my banks,

And listen many a grateful bird

Eeturn you tuneful thanks."

And then in imagination he conjures up the scene which

would thereafter exist, and peoples the grove with choirs of

songsters. This is as accurate in its description as it is tune-

ful in its rhythm.

" The sober laverock, warbling wild,

Shall to the skies aspire
;

The gowdspink, music's gayest child,

Shall sweetly join the choir

;

The blackbird strong, the lintwhite clear,

The mavis mild and mellow ;

The robin pensive autumn cheer,

In all her locks of yellow."
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Mellow was a term which Burns commonly applied to the

song of the mavis. For instance, one recalls the couplet in

his well-known song, " My Nannie's Awa' "

—

" And thou, mellow mavis, that hails the nichtfa',

Give over for pity, my Nannie's awa'."

Two other birds are referred to in this poem on Bruar

Water, and as this forms perhaps the only occasion on which

he refers to them, the reference may now be conveniently

discussed.

The gowdspink—what bird was that ? It was evidently

a bird of attractive plumage, for Burns refers to it as

" nature's gayest child." It was also in his experience a fine

songster : it " shall sweetly join the choir." Now gowd-

spink is the old Scottish name for that pretty little bird, the

goldfinch. And Burns' description of its appearance, and of

its gifts in song, agree with the facts. The goldfinch is a

bird of bright plumage, of gay temperament and lively habits,

and moreover possesses a very sweet voice.

The other song-bird to which reference is made is the

redbreast, but surely the reference is singularly interesting in

its descriptive accuracy. The robin sings more or less to us

throughout the year. You may hear its little, pensive, inter-

rupted song even in the depths of winter. In spring, of

course, it sings too, and that in a louder and more continuous

strain, but then in the spring-time its comparatively low

notes are overpowered by the more majestic melodies of finer

musicians. You can hardly catch its song for the magnifi-

cent polyglot of the mavis, the flute-like notes of the black-

bird, and the clear, rapidly poured forth song of the chaffinch.

But when the spring is gone, the summer is past, and the

autumn has come, then you hear the robin at his best. On a

fine day in October he is a quite different bird. The other

songsters are nearly all silent, the robin has got the field to

himself ; he seems to know of it, and takes full advantage of

his opportunity. He pours out his heart in a song which

astonishes and delights. As you listen you realise that never

before did you know what a fine songster the redbreast could

really be. And how beautifully do his soft and pensive notes

blend with the russet of the beeches and the pale gold of the
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ashes. Burns* description is scientifically true, and shows

us with what a correct eye and ear he scanned the features

of nature and listened to her melodies. The robin does

indeed cheer the melancholy mood of autumn when clothed

in " her locks of yellow."

We associate the song of the mavis with the season of

spring,—with that happy time when the March winds blow

and the April primroses star the banks, and the vivid flush

of May decorates the earth with a robe of green. And one

also loves to listen to its song when the hawthorn is in

blossom, and the woods of June are in the first glory of their

leafy foliage. But the mavis can and does sing at other

times. Two years ago I heard it singing on Christmas morn-

ing. And when the old year had died out and the new year

had dawned, he seemed^ like ourselves, to take upon himself

a new lease of life in anticipation of the bright days coming,

and in January his song was louder and more joyous than

ever. Now Burns has noted this fact, not observed by every

one. He has a sonnet which he wrote on one of his birth-

days, on the 25th January 1793. He penned it on hearing

a thrush sing on the morning of that memorable day. The

opening verse is very fine :

—

" Sing on, sweet thrush, upon the leafless bough,

Sing on, sweet bird, I listen to thy strain.

See, aged winter, mid his surly reign,

At thy blythe carol clears his furrowed brow."

Burns was a great admirer of the fair sex, and when one of

them caught his fancy he encased her charms in a casket of

poetical richness. He lavished upon her gifts of mind and

person a very wealth of natural illustration. Thus, there

lived upon the banks of Cessnock Water a farmer's daughter

whom he greatly admired. Burns used to say of her, after he

had seen the finest ladies of Edinburgh city, that she sur-

passed them all in her natural charm and grace of character.

Be that as it may, he wrote a song in her honour, and

lavished upon her a largess of compliments, and no doubt he

could do that well. She was sweeter than the morning dawn
and statelier than the youthful ash. She was as spotless as

the flowering thorn. Her wavy hair curled like the mist as
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it climbed the mountain sides. And so on he proceeds enu-

merating in detail her various charms, until he comes to speak

of her voice, when he says

—

" Her voice is like the evening thrush

That sings on Cessnock braes unseen."

Here again we have a revelation of Burns' close and exact

acquaintance with the facts of nature. For except in the

early morning, and perhaps not even then, there is no period

of the day when the mavis sings with such exceeding strength

and sweetness as in that mystic hour between the setting of

the sun and the settling down of the night,—that hour said to

be so dear to lovers, and for which a Scottish word affords

the best expression—the gloamin' hour. Again, the mavis is

referred to in another poem, which hits off with truthful

fidelity the varied haunts of bird-life :

—

" The partridge loves the fruitful fells
'^ The plover loves the mountains,

The woodcock haunts the lonely dells,

The soaring hern the fountains :

Through lofty groves the cushat roves,

The path of man to shun it :

The hazel bush o'erhangs the thrush,

The spreading thorn the linnet."

Each of these lines flashes up, one after another, scenes in

bird-life as lifelike in their descriptive exactitude as they

are brimful of pleasant recollections. In yet another poem
he displays equal power of exact and beautiful description.

It is when he is bemoaning his fate, imaginary or real, as a

disappointed lover. He tells us how nature cannot charm

away his melancholy or ease the pain of his heart. The
gay and the happy scenes and voices of nature call to

him in vain,

—

" In vain to me the cowslips blaw,

In vain to me the violets spring

;

In vain to me in glen or shaw
The mavis and the lintwhite sing."

In another verse of this poem we have a reference to the

VOL. VI. z
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skylark, which evidently held a strong place in the affec-

tions of Burns,-—

" And when the lark, 'tween light and dark,

Blithe waukens by the daisy's side,

And mounts and sings on fluttering wings,

A waeworn ghaist I hameward glide."

This connection between the lark and the daisy was a

favourite conjunction of Burns. You have it in his well-

known poem, " To a Mountain Daisy." The reference in this

case is most vivid and lifelike, perfect in its natural accu-

racy,

—

" Alas ! it's no' thy neibor sweet,

The bonny lark, companion meet,

Bending thee 'mang the dewy weet,

Wi' speckled breast.

When upward springing blithe to greet

The purpling east."

This is exquisite as a picture of the skylark. Other refer-

ences are forthcoming, and all convey the same impression of

accurate observation and happy description. The song of the

lark seems to have caught the ear and inspired the muse of

the poet, as

—

" Thou laverock that springs frae the dews o' the lawn,

The shepherd to warn o' the grey breaking dawn."

This love of the lark and its song was natural to Burns as

a ploughman. There are few things in nature fuller of

ravishing sweetness than to hear the song of the lark on a

fine June morning. There has been a spell of sunny weather,

and home affairs have been going well with the little song-

bird. Sunshine has warmed the nest by day and the dews of

night have been refreshingly abundant. All day the lark

rises and soars over the grass field or meadow, and as he soars

he sings, and as he descends he sings still. He was telling to

the skies of a dear secret hid away down there on mother

earth. And thus another day dawned with the promise of

golden sunshine, and the lark rose to greet its rising. That

scene Burns often witnessed, and it obviously impressed his

sensitive heart.
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Thus, in his song to " Fair Jenny "

—

" Where are the joys I have met in the morning,

That danced to the lark's early song '? "

—

that is the record of a real experience, not the fruit of a poet's

imaginative dreaming. Men born and bred in the country-

have had a similar experience, and know how true it is to the

facts of nature. In another poem on the season of spring we
find the same idea expressed in even nobler fashion,

—

" The wauken'd laverock, warbling, springs

And climbs the early sky,

Winnowing blithe her dewy wings

In morning's rosy eye."

This is truly Shakespearean in its splendid mirroring forth of

a scene in nature. Many things have been said and sung

about the lark, for it has inspired more poets than Burns, but

nowhere else have I seen this description used, " Winnowing

blithe her dewy wings In morning's rosy eye." How accurate,

how vivid, how brilliant the picture ! In another he makes a

beautiful use of the lark's hovering flight. Burns in this, as

in other aspects of his poetry, displayed a marvellous power

of portraying the ordinary facts and incidents of Scottish

country life, and the description was often given to serve a

higher moral purpose than has always been noted. He de-

liberately and consciously, I believe, desired to throw around

the life of the Scottish peasant a halo of delightful interest

which might afford him many an hour of innocent happiness.

Here is a case in point : it touches the heart,

—

" The laverock shuns the palace gay,

And o'er the cottage sings
;

For nature smiles as sweet, I ween,

To shepherds as to kings."

The next in interest to the eye and ear and heart of Burns

was a song-bird which he calls the lintwhite. ITow, what

was the lintwhite of his poetry ? It is, of course, one of the

finches. It may be either the chaffinch or the linnet. The
linnet is rather a sparse bird in the county of Mid-Lothian,

but in Ayrshire it is abundant. The songs of these two birds
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differ in quality. The song of the chaffinch is well known.

It is loud and clear and insistent, ringing through the woods.

It is one of the most characteristic of our song-birds. John
Burroughs, the great American ornithologist, on his visit to

this country, pronounced the chaffinch to be the most pre-

dominant of our sylvan choristers. I am not quite sure that

he is altogether right in that. But the chaffinch, it must be

admitted, is one of our most powerful and frequent songsters.

The song of the brown linnet you may have heard, but you

may not. It is in this part of Scotland, on the whole, a rare

songster. Its song is not remarkable for strength or clear-

ness. Eather is it sweet and mellow, and without special

compass or power. A careful examination of Burns' allusions

to the lintwhite convinces me that it was the chaffinch he

meant. One of his earlier references occurs in his poem on
" The Falls of Bruar." He there alludes to it as the " lint-

white clear." Now clearness is a distinguishing quality of the

chaffinch's song ; it is sweetness that characterises the song of

the linnet. Other references reveal that in the experience of

Burns the lintwhites were frequent birds. As, for example,

where he says—

»

" The lintwhites in the hazel braes,

DeUghted, rival ithers' lays."

All this goes to show that the chaffinch rather than the linnet

was the lintwhite of his poetry.

It seems curious that the blackbird did not appeal more

strongly to Burns than it apparently did. One wonders if he

uniformly made a distinction between the song of the mavis

and that of the blackbird. May he not have confused the

songs of these two birds, as many others have done ? So far

as I am aware, he only refers to the blackbird on one or two

occasions. And yet few of our bird-songsters equal, much
less surpass, that golden song poured forth from a golden bill.

The blackcap, with its exquisite warblings, of course de-

cidedly beats it ; the song of the mavis is much more varied

;

the lark's song is a greater outpouring of melody. But the

blackbird's song, for mellow sweetness and liquid fulness,

holds its own with any one of them. There is a rich, sugared,

flute -like quality in its song that is very winning indeed.



1910-1911.] Burns and the Song-Birds of Scotland, 331

Comparing the blackbird's song with that of the goldjfinch and

of the chaffinch, Burns noted its characteristic as strength.

The goldfinch sweetly sang, the lintwhite's note was clear,

that of the blackbird strong. He also in another allusion

denotes clearness as a quality,

—

" In days when daisies deck the ground,

And blackbirds whistle clear."

The song-bird which Burns called the " woodlark " was

evidently a great favourite with him. He has several fine

references to it and one whole poem. Now I have no hesita-

tion in saying that this bird whose song he so greatly admired

could not have been the woodlark of ornithology. The wood-

lark is practically unknown in Scotland. It is a bird of the

woods of southern England. It is just possible that what he

heard were the notes of two different birds. One has to

remember that in Burns' day the warblers had hardly been

identified and distinguished. He could not therefore be

expected to know them when even naturalists were by no

means sure. He has at least three references to the wood-

lark. In one of them, perhaps the song he heard was that of

the tree-pipit. But with respect to his poem on the wood-

lark, it furnishes an accurate and melodious description of the

song of the willow-warbler. Indeed it speaks volumes for

Burns' observational powers that he should have noted the

songs of these birds at all. The tree -pipit is not very

abundant, although one has noted its lark-like flight above

the trees of a wood. It rises and falls as the skylark rises

and falls. It sings, too, as it soars, and the song is distinctly

lark-like in its warbling notes—not anything like so exuberant,

but sweet and catching in its gentle swelling and ebbing of

melody. At first sight this seems to be what Burns de-

scribes

—

" Hear the woodlark charm the forest,

Telling o'er its little joys."

And again elsewhere, with more definiteness, he speaks of its

" dying fall " as " hailing the dewy star of eve "

—

" So calls the woodlark in the grove,

His little faithful mate to cheer.

At once, 'tis music and 'tis love."
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However, it is just possible that the " dying fall " of Burns'

description refers to the song of the bird, and not to its rising

and sinking habit of flight. If so, then in all the references

it was the willow-warbler whose voice had charmed the poet.

I am all the more emboldened to say so when I remember

that the popular name for this bird in many districts of Scot-

land is the woodlark. At all events, I am quite certain that

it was to the willow-warbler that the poem, " To the Wood-
lark," was really addressed, and what an exquisite poem it

is!

—

" Oh, stay, sweet warbling woodlark, stay,

Nor quit for me the trembling spray
;

A hapless lover courts thy lay,

Thy soothing, fond complaining.

Again, again that tender part.

That I may catch thy melting heart

;

For surely that would touch her art

Wha kills me wi' disdaining.

Say, was thy little mate unkind.

And heard thee as the viewless wind ?

Oh, nocht but love and sorrow joined

Sic notes o' woe could wauken.

Thou tells o' never-ending care,

O' speechless grief and dark despair !

For pity's sake, sweet bird, nae mair !

Or my poor heart is broken."

That is one of the finest poems on bird-life in the whole of

British poetry, worthy to be classed with the " Ode to the

Cuckoo " or Shelley's " Poem on the Skylark." It is as true

and touching and expressive as either of them. One wonders

why its charms have not been specially noticed. No doubt it

is due to the fact that not so many people are acquainted with

the song of the willow-warbler, while all know the call of the

cuckoo and the melody of the lark. Certainly it may be said

that here in this poem the willow-warbler's song, in its pen-

sive cadences and soft melancholy appeal, has received an

exquisitely perfect expression.
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Yl,—NOTES ON PARASITIC ASCOMYCETES.—Vkkt I.

By Mr D. A. BOYD, Corresponding Member.

{Bead Jan. 25, 1911.)

The group of fungi known as the Ascomycetes includes a very

large number of species, the vast majority of which are of

comparatively minute size, and either occur as saprophytes on

dead vegetable matter or grow on the ground. Numerous

other species, however, are true parasites throughout the

whole period of their existence, and sometimes appear in

such abundance as to occasion considerable injury to trees,

shrubs, or plants, in forest, field, or garden. Others are

merely " wound parasites," which can only obtain access to

the tissues of their host at some point where the bark has

already been bruised or broken ; while others exist as

parasites during the early period of their life, but become

saprophytic when they reach mature development.

Although exhibiting much diversity in form and structure,

the numerous species of Ascomycetes agree in possessing one

constant characteristic— viz., their spores are always pro-

duced in the interior of enlarged cells known as " asci."

Each ascus or mother-cell may be described as resembling a

small bag, in which are usually contained a definite number

of spores, most commonly 8, but in some species 2, and in

others 4, 16, 32, or even a still greater number.

Owing to the impossibility of dealing in the scope of a

single paper with so wide a subject as is suggested by the

title of this communication, it will be necessary for us in

the meantime to confine our attention to some of the more

common or notable species of Ascomycetes which are truly

parasitic at every stage in their life-history. These are

included in 5 families—viz., the Exoascacese, Perisporiacese,

Pyrenomycetes, Hysteriaceae, and Discomycetes. For the

present we must refer to the first two alone, leaving the

other three to be dealt with in a subsequent paper.

In the Exoascacese the asci are developed from an accumu-

lation of mycelium formed immediately beneath the cuticle of
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the host-plant. The cuticle is finally ruptured, and the asci

become fully exposed to the air, without being enclosed in

any kind of receptacle. They are usually packed closely

side by side, and are often so numerous as to impart a

glaucous or bloom-like appearance to the surface on which

they grow. The asci contain at first 8 spores, but the

latter in many species produce by a budding process secondary

spores in such numbers as completely to fill the ascus. In

this family there are two genera—viz., Exoascus and Taphrina.

In Exoascus the mycelium is perennial in the young shoots

of the host, passes annually into the growing buds, and is

at length developed in the leaves or fruit. In Ta'phrina,

however, the mycelium is not perennial, but is annually

developed in the leaves, owing to fresh infection having

taken place.

The most notable species in these two genera are the

following :

—

Exoascus deformans (Berk.) Fckl. produces on peach-trees

the disease known as '* leaf-curl." The affected leaves become

enlarged, much crumpled and twisted, usually more or less

rosy in colour, and covered with a whitish bloom, owing

to the number of asci exposed on their surface.

E. pruni (Tul.) Fckl. attacks the immature fruit of the

plum, sloe, and bird-cherry. It arrests the development of

the stone and embryo, and stimulates the mesocarp to

excessive growth, so that the fruit becomes much elongated

and swollen, and bears on its surface the asci characteristic

of the fungus.

E. turgidus Sadeb. produces on birch - trees those con-

spicuously crowded clusters of undersized branches known
as " witches'-brooms," which are common in most parts of

the country. The asci are developed on the leaves borne

by the branchlets forming the besom. These growths, how-

ever, have to be distinguished from the smaller besoms

frequently produced on birch- trees by Eriophyes rudis Nal.,

a parasitic mite which is sometimes also present in the

clusters originally formed by the Exoascus.

E. carpini Eostr. produces witches'-brooms on hornbeam-

trees similar to those just referred to as common on birch,

but is of much less frequent occurrence.
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K potentillce Sadeb. attacks the stalks, and occasionally

some of the leaves, of Potentilla Tormentilla, which it causes

to become distended to several times their normal thickness,

and to assume a pale yellowish-green colour. It appears to

be a common species in most districts.

Taphrina aurea Sadeb. occurs on leaves of poplar, where it

forms conspicuous blisters which become golden-yellow on

their concave side, owing to the presence of abundance of

yellow- spored asci. This species also seems to be widely

distributed.

T. Tosqicinetii (West.) forms large blisters on alder leaves,

the upper surface of which assume a somewhat glaucous

appearance, on account of the presence of innumerable asci.

It appears to be common throughout the country.

T. Sadebeckii Johans. also occurs on leaves of alder, where

it produces smaller blisters than those caused by the last-

mentioned species. They are whitish or yellowish in colour,

and are formed mostly on the lower side of the leaf, and less

commonly on the upper surface. This species seems to be

less frequent than T. Tosquinetii.

T. bullata Tul. forms convex, thickish blisters on leaves of

pear and hawthorn. These are green at first, but afterwards

become brown, and bear whitish asci on their lower surface.

This species is somewhat rare or locally distributed.

We now come to the second of the five families of parasitic

Ascomycetes—viz., the Perisporiacese, the species of which

present several well-marked characteristic features. In the

early stage of development of many fungi of this family a

mycelium is formed on the surface of the leaves of the host-

plant, so as to produce one of the numerous " mildews

"

which so often prove injurious to growing plants, and

which were referred to in a paper formerly read to the

Society.^ At this stage the fungus is regarded as belonging

to the Hyphomycetes, and usually produces its conidia in

abundance. At a later period the parasite reaches its

ascigerous condition, and develops on the mycelium numerous

minute perithecia, which become dark-brown or black when

mature, and are very often furnished externally with special-

ised threads or appendages. These perithecia are destitute

1 See the Society's 'Transactions,' vol. vi. pp. 198, 201, 202.
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of any apical pore or opening for the escape of the

spores, and consequently the latter are liberated by the

irregular rupturing or final decay of the perithecia them-

selves. The Perisporiacese are divided into two groups

—

viz., (first) the Erysiphese, which have a white or pale-

brownish mycelium, as well as hyaline and non-septate or

continuous spores ; and (secondly) the Perisporieae, which

have a dark-brown or black mycelium. In some species

of the latter the spores are hyaline, in others brown, and in

others variously septate. Of the Erysiphese, 6 genera

—

Podosphcera, Sphoerotheca, Phyllactiniaj Uncinula, Microsphcera,

and Erysiphe—have to be mentioned ; while those of the

Perisporiese calling for notice are 3 in number— viz.,

Meliola, Asterina, and Capnodium. These 9 genera may
conveniently be referred to in the order stated.

In Podosphcera each perithecium contains a single ascus,

and the latter contains 8 spores. Each perithecium is fur-

nished, either at its equatorial or apical region, with ap-

pendages which are forked at the tip. The most common
species is P. oxyacanthce De Bary, which in its conidial state

is often so abundant on young twigs and leaves of hawthorn

bushes as to impart to the hedges an appearance of having

recently been sprinkled with whitewash. The perithecia,

however, are by no means very freely produced, and should be

looked for in late autumn.

Another species, P. tridactyla^ De Bary, occurs on leaves of

wild and cultivated species of Prunus in some districts ; while

another, P. myrtillina (Schubert) De Bary, is developed on the

under surface of blaeberry leaves. The latter species is rare

in Britain, where it is apparently confined to Scotland. It

has occurred in several parts of the Highlands, and at Currie

Glen, near Borthwick Castle, Mid-Lothian, where it was found

at an excursion of the Society last October.^

In the genus Sphcerotheca, each perithecium contains a single

ascus, and the latter contains 8 spores. The appendages

are filamentous, unbranched at their apex, attached to the base

of the perithecia, and often interwoven with the mycelium.

The most notable species are S. pannosa (Wallr.) L^v., S. Cas-

1 It has more recently (Sept. 1911) been discovered near Moffat, Dum-
friesshire.



1 910-19 1 1.] Notes on Parasitic Ascomycetes. 337

tagnei Lev., and >S^. mors-uvce Berk. S. pannosa is developed

on leaves, &c., of roses, where in its conidial condition (known

as Oidium leucoconium Desm.) it gives rise to the rose-mildew

common in gardens in autumn. >S'. Castagnei often occurs in

its conidial state as mildew on the leaves of hop, as well as on

those of meadow-sweet, lady's-mantle, willow-herb, and vari-

ous other plants. It is also said to have proved in some

seasons very destructive to the strawberry crop in certain

localities.

Mention must also be made of S. mors-uvce, the American

gooseberry-mildew, which is a common parasite on the twigs,

leaves, and fruit of that shrub in the United States. This

destructive species made its first appearance in Europe about

eleven years ago, when it was detected in County Antrim,

Ireland. Since then it has spread through various parts of

England, as well as reached several other countries of Northern

Europe. It usually makes its appearance, about the end of

May, on the expanding leaf-buds and leaves, and soon passes

to the young fruit and twigs, which it covers with a very

delicate white film. This gradually becomes more compact

and mealy through the growth of upright chains of conidia.

At this stage the fungus is liable to be widely spread through

the dispersal of its conidia by means of wind, rain, birds,

insects, and other agencies. Each conidium is capable of

starting a new centre of infection on any growing part of a

gooseberry-bush where it may happen to alight. As the

season advances the white felted coat of hyphse grows denser

in appearance, changes to a dingy-brown colour, and becomes

studded over with dark-brown perithecia. Many of the latter

fall to the ground, and thus constitute a source of danger

during the following season ; but most of the mycelium, with

many perithecia attached thereto, adheres to the shoots till

next spring. The spores then germinate, produce a new
mycelium which passes to the young leaves and fruit, and

so repeat the process of infection. Fortunately this destruc-

tive pest is as yet known to us only by repute and not by

actual experience.

In the next genus, Phyllactinia, the perithecia are de-

pressed, and bear straight appendages, which have a bulbous

base and sharp point. Each perithecium contains numerous
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asci, and each ascus usually contains two, or more rarely three

or four, spores. One species—P. corylea (Pers.) Karst. ( = P.

suffulta Sacc.)—is sometimes common on leaves of hazel, and

is also said to occur on various other trees and shrubs, such

as hawthorn, elm, ash, beech, birch, alder, willow, oak, horn-

beam, honeysuckle, spindle-tree, cornel, and sea-buckthorn.

In Uncinula the perithecia bear appendages which are

usually simple, or more rarely forked, and are curled or hooked

at the tip. Two species may be noted. V. aceris (DC.) Sacc.

occurs on leaves of the plane-tree or great maple (Acer Pseuclo-

platanus), where, in its conidial state (known as Oidium aceris

Eabh.), it is often very abundant in autumn. Each peri-

thecium contains 8 asci, and each ascus 8 spores. Another

species

—

U. salicis (DC.) Wint. (= U, adunca Lev.)—attacks

the leaves of willows, and sometimes also those of poplar and

birch. The individual perithecia are surrounded by a rather

dense circle of unbranched appendages which are hooked at

the apex. Each perithecium contains from 8 to 12 asci, and

each ascus 4 spores.

In the genus Microsphcera, as the name indicates, the peri-

thecia are of a comparatively minute size. They bear append-

ages which are repeatedly forked at the tip. Each perithecium

contains several asci, and each ascus from 3 to 6 spores.

One species

—

M. grossularice (Wallr.) L^v.—affects the leaves

of the common gooseberry, which it coats on both surfaces

with a delicate covering of whitish mycelium. The perithecia

usually occur in small scattered groups, and are furnished

with appendages which are from 4 to 6 times forked at the

tip. Each perithecium contains from 8 to 10 asci, and each

ascus from 3 to 6 spores of somewhat variable size. Another

species

—

M. herheridis (DC.) Lev.—forms similar patches of

mycelium on leaves of barberry. The perithecia bear append-

ages which are 4 times forked at the tip. Each perithecium

contains from 4 to 9 asci, and each ascus from 4 to 6

spores.

In the genus JErysiphe the perithecia bear simple or irregu-

larly branched appendages, closely resembling the threads of

the mycelium with which they are intermixed. Each peri-

thecium contains several asci, and each ascus from 2 to 8

spores. The most common species are

—
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E. Martii L^v., which is often abundant on various legum-

inous plants, especially zigzag-clover, yellow meadow-vetch-

ling, and garden pea, on the leaves of which it produces a con-

spicuous white mycelium studded over with minute black

perithecia

;

E. umlelliferarum De Bary, which occurs on leaves of vari-

ous Umbelliferae, especially those of cow-parsnip

;

E. graminis DC, which is common in summer in its

conidial state (Oidium monilioides Link) as mildew on the

leaves of various grasses, but produces its perithecia somewhat

sparingly

;

E. communis (Wallr.) Fr., which occurs on leaves of creep-

ing-buttercup and various other plants ; and

E. cichoracearum DC, which is common on leaves of bur-

dock, thistle, comfrey, plantain, and certain other herbaceous

plants.

Turning now to the second group of the Perisporiacese—viz.,

the Perisporiese, or species furnished with a blackish mycelium

—it may be noted that these are much less injurious to their

respective host-plants than are the Erysiphese, or species fur-

nished with a white mycelium. Several of the Perisporieae,

indeed, are believed not to be truly parasitic, but to be attracted

by honey-dew or other secretion deposited on leaves by insects.

The mycelium of such species forms an agglutinated coat of

dark-coloured threads, which often breaks from the leaf and

peels off in fragments. In this group three genera may be

noted—viz., Meliola, Asterina, and Capnodium.

Meliola is represented by M. Niessleana Wint., which is a

recent addition to our Scottish fungus-flora, having been first

recorded as British from specimens gathered in Perthshire in

1907. It has also, however, been found in Ayrshire, and is

likely to occur in hilly districts within the Forth Area. It

grows on the leaves, and less frequently on the stems, of cow-

berry ( Vaccinium Vitis-Idcea), which it coats with rounded or

irregular spots of blackish mycelium ; and on the mycelium are

produced globose black perithecia surrounded by rigid setae.

Each ascus contains from two to four dark-brown triseptate

spores. This is a very pretty and interesting species, which

should be looked for wherever the cowberry grows in abund-

ance. It may be further noted that the Perthshire specimens
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were affected with Nectria aureola Wint., a minute pale-

yellow pyrenomycete, which occurred as a parasite on the

threads of the mycelium ; and that the same parasite was
found upon the Meliola at Salzburg by Winter, who first

described both fungus and parasite in the year 1885.

Asterina is represented by A. veronicce (Lib.) Cke., which

frequently occurs on the leaves of the common speedwell

{Veronica officinalis), where it forms dark spots consisting of

radiating threads, upon which minute perithecia are produced.

In the genus Ca'pnodium the perithecia are rarely devel-

oped. They are described as "simple or branched, cylin-

drical ; mouth narrowed, and often torn or fringed ; asci elon-

gated; spores 3-4 septate or muriform, coloured."-^ Three

species may be noted— viz., G. salicinum Mont, which

occurs on leaves of willow ; G, quercinum (Pers.) Berk. &
Desm., on leaves of oak ; and G. Footii Berk. & Desm., on

leaves of rhododendron, cherry-laurel, holly, ivy, and other

evergreens. Although very seldom producing perithecia, these

fungi are common in their conidial state. In that condition

they form on the leaves a densely felted mass of much-

branched and interwoven hyphse, glued together into a thin

pellicle by a layer of somewhat gelatinous cells, which also

cements the pellicle to the leaf. This membranous coating is

entirely superficial, and often peels off and breaks away in

detached portions. The conidial condition of G. Footii, and

probably of some other species, is known as Fumago vagans

Pers., and forms a somewhat sooty or carbonaceous coating

very commonly occurring on leaves of evergreens. The

species of Gapnodium are not now regarded as true parasites,

but their life-history is as yet only very imperfectly known.

At this meeting Mrs Carphin, honorary member, com-

municated a brief but interesting paper on " Allurophobia "

—

i.e., fear and dislike of the cat. To quote from this paper

:

" The awful sense of horror inspired by the presence of a cat,

seen or unseen, is impossible to describe, and must be felt to

be understood. . . . This affection is hereditary, though all

the members of a family are not usually affected by it. One

1 Massee, 'Diseases of Cultivated Plants and Trees' (1910), p. 165.
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of my sisters, and one of my brothers, and myself have it in a

very acute form, and one of my daughters and a son also suffer

from it. My little granddaughter has always cried at the

sight of a cat since she was an infant, and this although she

is most fearless as to animals in general, making friends with

strange dogs and going up and patting horses. The cause of

allurophobia has, I believe, never been discovered, but it is

quite incurable, and rather increases with years. It is a

grave misfortune, and has caused my daughter and myself a

great deal of trouble and vexation through life."

YIL—SOCIAL MEETING.

The meeting of Wednesday, February 22, took the form of

a Social in the Goold Hall, 5 St Andrew Square. Mr A. B.

Steele, President, was in the chair. There was an excellent

programme of music and recitations given by Misses Douglas,

Wallis, Peebles, and Millicent Ward, and Messrs George

Barclay, Lermonte, and W. J. Eichardson.

In a side-room there were tables of exhibits :

—

Table I.—Exhibits of Marine Invertebrates by Mr Richard Elmhirst,

Marine Biological Station, Millport.

Table II.—By Mr T. H. Gillespie.

Mississippi Alligator {Alligator mississippiensis).

(Exhibited to this Society on 23rd Decemher 1908.)

Young African Crocodiles (C. niloticus).

British Sand Lizard (male and female), {Lacerta agilis).

British Slow Worm (adult and young), {Anguisfragilis).

Green Lizard (Lacerta viridis).

British Grass or Ring Snake (Tropidonotus natrix).

Young of „ „ „ „
Smooth Snake {Goronella Icevis).

Viperine Snake (Tropidonotus viperinus).

Table III.—The following Birds—

1. By Miss Peddie Waddell.

Archbishop Tanager.

King Parrot (Afrosmictus scapulatus).

Malaccan Parrakeet (Pulaornis longicauda).
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2. By Mr Geo. M. Brotherston.

Superb .Tanager {Calliste fastuosa).

Robin (cinnamon coloured), (^W^Aactts rubecula).

Bearded Tit (pair), {Panurus biarmicus).

Dwarf or Bib Finch (pair), {Spermestes nana).

Avadavat (pair), (Sporoeginthus amadava).

Baltimore Hang-nest {Icterus baltimore).

At Tables I., II., and III. the specimens were all living.

Table IV.—Exhibits under the Microscope by Members of the Society.

A selection of lantern slides by Messrs E. Denson, Geo.

Cleland, T. H. Gillespie, and D. C. M'Intosh was also shown.

" A Peep at the West Indies," a racy and instructive paper,

was read at the meeting of March 22 by Mrs Duncan.

Eeference was made to the absence of twilight, the sudden-

ness of rain floods, and to the fruits, insects, and birds of

these islands. The effects of the great eruption in 1902 of

Mont Pel^e in Martinique were still plainly visible.

At the same meeting Mr W. C. Crawford gave the Eeport

from the Microscopical Section, the subject of whose study

during the winter was " Freshwater Plankton around Edin-

burgh."

Nlll.—MICROFUNGI OBSERVED NEAR KIRKCALDY
AND FUSHIEBRIDGE,

By Mr D. A. BOYD, Corresponding Member.

{Read April 26, 1911.)

On Saturday, 1st October 1910, the Society visited the

grounds at Eaith, Kirkcaldy, and on the following Saturday

they went to Currie Glen, near Eushiebridge. On both

occasions some attention was devoted to the Microfungi

observed in the course of the excursion, and the material
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collected was found to include several interesting species not

previously reported for the Forth Area. The list comprised

oQ species, whereof 22 were observed at Eaith, 25 at Currie

Glen, and 9 in both localities. In that number were in-

cluded 3 species of Phycomycetes, 1 of Protomycetaceae, 1

Chytridieae, 2 Ustilaginea3, 13 Uredineae, 5 Discomycetes,

4 Perisporiacese, 3 Pyrenomycetes, 10 Sphseropsidese, 1 Mel-

anconiese, and 13 Hyphomycetes.

The following may be referred to as worthy of special

mention :

—

Plasmopara pusilla Schrot.—On living leaves of Meadow Cranesbill ; near

Currie Glen.

Peronospora alsinearum Casp.—On living leaves of Chickweed ; near

Fushiebridge.

Synchytrium stellariae Fckl.—On living stems and leaves of Chickweed
;

Currie Glen.

Podosphsera myrtillina (Schubert) Kunze. — On living leaves of Blae-

berry ; Currie Glen.

Helotium scutula (Pers.) Karst.—On a dead stem of Meadow-sweet;
Eaith.

Tapesia rosse (Peis.) Fckl.—On dead bark of Dog-rose ; Eaith.

Phyllosticta mercurialis Desm. — On fading leaves of Dog-mercury

;

Eaith.

Ph. sambuci Desm.—On living leaves of Elder ; Eaith.

Ascochyta philadelphi Sacc. & Speg.—On living leaves of Philadelphus

coronarius ; Eaith.

Camarosporium macrosporum (B. & Br.) Sacc.—On dead twigs of last-

mentioned shrub ; Kaith.

Septoria stellariae Eob. & Desm.—On living leaves of Chickweed ; Currie

Glen.

Phleospora aceris (Lib.) Sacc.—On living leaves of Sycamore ; Eaith.

Eamularia centaurese Lindr. — On leaves of Black Knapweed ; near

Fushiebridge.

E. Valerianae (Speg.) Sacc.—On living leaves of Valerian ; Currie Glen.

E. epilobii (Schn.) Trail.—On living leaves of Willow-herb ; Eaith.

E. calcea (Desm.) C^s.—On living leaves of Ground-ivy ; Eaith.

E. urticse C6s.—On living leaves of Nettle ; Eaith.

Verticillium buxi, Auers. & Fleisch.—On dead leaves of Box ; Eaith.

Asterophora agaricicola Corda.—On Nyctalis asterophora ; Currie Glen.

VOL. VI.
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IX.—SOME TREMATODES PARASITIC ON
BRITISH FISHES

By THOMAS SCOTT, LL.D., F.L.S., Honorary Member.

{Read April 26, 1911.)

The Trematoda^ mentioned in the following paper are all

Ectoparasites. They are generally found adhering to the

gills of fishes, though sometimes on the skin and other parts,

but they differ from the more familiar Distomatidse and

Trematoda of that kind which are met with chiefly in the

stomach and intestines. They are found both on freshwater

and marine fishes, but more frequently on the latter. Many
of the species are flat and thin, while some are not unlike

the scales of fishes, which they seem to mimic. A few of

the species are tolerably large, but many of them are small

;

and as their colour corresponds to some extent with the part

of the fish where they are generally located, they are readily

missed. They also differ considerably in shape, for some are

nearly circular, others are oval, while others again are narrow

and elongated, with the posterior end curiously modified, and

in some cases spreading out into a fan-like structure. A
curious group are parasitic on members of the Copepod family

Caligidse, which in their turn live as the parasites of fishes.

Some of the Trematoda have been known for over a century,

and one species common on Halibut, especially on Halibut of

large size, was recorded and figured by Job. Baster more than

a hundred and fifty years ago, in his work ' Opuscula Sub-

seciva,' which bears the date 1759. About thirty-one species

have been recorded from fishes of various kinds captured off

the Scottish and English coasts.

The Trematoda have been subdivided in various ways by

different authors. A work entitled ' Eecherches sur les

Trematodes marins,' and containing much interesting infor-

mation about them, was published by Professor P. J. van

Beneden and Hesse in 1863, in vol. xxvi. of the 'Memoirs

^ Trematode is a Greek word meaning a hole, referring to the orifices of the

suckers. Cf. * Cambridge Natural History,' vol. ii. p. 4 et seq.
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of the Eoyal Academy of Belgium/ and I have followed gen-

erally the arrangement adopted in these ' Kecherches,' but

with one or two slight changes, in order to bring it into line

with the classification of the Trematoda proposed in vol. ii.

of the 'Cambridge Natural History/ published in 1896.

In the ' Kecherches ' the Ectotrematodes are divided into

five families— viz., Tristomidse, Polystomidae, Octocotylidse,

Udonellidse, and Gyrodactylidse. In the later work the

Udonellidse becomes a sub - family (Udonellinse) of the Tri-

stomatidse, and the family Octocotylidae a sub-family (Octo-

cotylinae) of the Polystomatidse. All the five families

mentioned above have representatives among the species

found in British waters.

Fam. TRISTOMATID^.

Sub'Fam. TKlSTOMATlNiE.

The species in this sub-family are provided with a single

large disk-like sucker at the posterior end, and with two

small suckers in front, one on each side of the mouth. The

suckers are on the ventral aspect.

Genus Epibdella Blainville, 1827.

Epihdella hippoglossi (0. F. Mliller).

1776 Hirudo hippoglossi, 0. F. Miiller, ' Zool. Danica/

vol. ii. p. 138, PL LIv., figs. 1-4.

This Tristoraid is sometimes plentiful on large Halibut,

occurring in numbers all over the body of the fish, and it

is able to adhere firmly to the skin. It is of an oval form,

very thin and flat. The posterior sucker, which is large,

is not divided into compartments by raised radiating lines,

but the under surface, especially the distal half of it, is

covered with minute tubercles. Professor van Beneden states

that Baster is the first who makes mention of this parasite,

but that, as has happened with others, he took the large

posterior sucker for the head.^

^ "Memoir sur les vers intestinaux" ('Suppl. des Comptes Kendus,' t. ii.),

p. 19, separate copy, 1858.
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Genus Phyllonella van Beneden & Hesse, 1863.

Phyllonella solem is a species usually found on the Black

Sole (Solea vulgaris) : it has been obtained on Soles captured

in the Firth of Clyde and off the Lancashire coast, but does

not appear to be very common. It has an ovate outline, and

is rather more than a quarter of an inch in length. The

large posterior sucker, like that of Upibdella, is not divided

into compartments.

Genus Tristomitm.

Tristomum molce, sometimes found on the Short Sun-fish,

is very thin and flat, and with a nearly circular outline. It

is also a tolerably large species, and specimens have been

obtained measuring nearly three-fourths of an inch across the

longest diameter. The posterior sucker is very large, round,

sessile, unarmed, and divided into seven compartments by an

equal number of rays ; the rays scarcely reach the centre of

the disk. The two rays which bound the sides of the com-

partment at the base of the sucker are joined together by a

cross-bar ; there is also a central space formed by faint lines

joining the inner ends of the seven rays.

This species was obtained on a Short Sun-fish captured in

the Firth of Forth in 1890, and on another captured near

Mallaig, west coast of Scotland, in April 1900.

Couch records Tristoma coccineum Cuv. from the Short

Sun-fish, and Yarrell ('British Fishes,' vol. ii. p. 438) gives

two figures showing a dorsal and a ventral view of it. Van
Beneden suggests that this is not the T. coccineum Cuv. which

is found on Xijphias gladius, but is probably Diesing's T.

papulosa.

Genus Trochopus Diesing, 1838.

Trochopus lineatus T. Scott, 19th Annual Eeport of the

Fishery Board for Scotland, Part III., p. 143, PL VIII.,

fig. 18 (1901).

This species was obtained in the gill -cavities of Trigla

lineata captured in the Clyde. It is a small species, measur-

ing only about one-eighth of an inch in length, and is of a
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somewhat broadly-oval shape. The posterior sucker is large

and circular ; on the under side of it twelve distinct rays are

seen, extending at nearly regular intervals from the margin

towards the centre. The two posterior rays have their inner

ends apparently free, but those of the other ten rays are

joined to a central, nearly circular, ring. The ray on each

side of the two posterior rays referred to is furnished

with a small hook. This species is provided with four

distinct eyes.

Trochopus diplacanthus Massa, " Contribute alio studio del

genere Trochopus—Nota prelim, reassuntiva," ' Monit. z. Ital.,'

Anno 14, pag. 252 (1903).

This species has been found by my son, Mr A. Scott, at-

tached to the gills of Yellow Gurnards {Trigla hirundo)

captured off the Lancashire coast. It differs from T. lineatus

in the number and arrangement of the rays in the large

posterior sucker.

Genus Thaumatocotyle T. Scott, 1904.

Thaumatocotyle concinna T. Scott, 22nd Annual Eeport of

the Fishery Board for Scotland, Part III., p. 278, PL XVII.,

fig- 1^-
.

.

In this species the large posterior sucker is divided into

thirteen marginal compartments, separated from each other

by narrow muscular bands. The body is narrow and elon-

gated, and it is slightly bifurcated at the anterior end. It

is a small species (about three mm. in length), and easily

overlooked. It was obtained in the nostrils of a Trygon

pastinaca captured in the Dornoch Firth in October 1905.

Genus Acanthocotyle Monticelli, 1888.

Acanthocotyle monticellii T. Scott, 20th Annual Report of

the Fishery Board for Scotland, Part III., p. 300, PL XIII.,

figs. 31-33.

This species belongs to a genus peculiar among the Tristo-

matidse because of the structure of the posterior sucker. This

sucker is large and of a circular form ; it is furnished with

numerous rows of small teeth, which extend like radii from
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the circumference inwards ; the average number of rows

appears to be about twenty. It is also provided with a

minute supplementary disk— the adhesive disk— which is

situated on the lower edge of the sucker, and in line with

the middle of the body. In one species the adhesive disk

is tongue-shaped, but is circular in the others. Moreover,

in the species mentioned above the adhesive disk is outside,

and just touches the circumference of the large sucker ; while

in another species it is inside the circumference, and there are

also other slight differences.

In its general form A. monticellii is moderately narrow and

elongated, and measures about six mm. in length. It was

obtained on the gills of a Thornback Skate captured in the

North Sea. Another species, not determined, but which

appears to be new, was obtained by my son when trawling

off the Welsh coast. It occurred in washings of trawl refuse.

Most of the species hitherto recorded have been obtained on

Skates and Eays.

Sul-Fam. Monocotylin^.

The species in this sub-family have a large posterior sucker,

but they want the small anterior pair with which the Tristo-

matidse are furnished. Three species belonging to this sub-

family have been obtained on British fishes—viz., Calicotyle

Kroyeri, Calicotyle ajffinis, and Heterocotyle pastinacm.

Calicotyle Kroyeri Diesing-^ has been recorded by several

observers, and does not appear to be very rare. Kroyer,

after whom the species is named, discovered it in the cloaca

of Raia radiata captured in the Kattegat, and it has been

obtained near Shetland and off Aberdeen on the same species

of Skate. It has also been found in the same situation on

Baia clavata captured in the Firth of Clyde and in the Irish

Sea.

Calicotyle affinis T. Scott was obtained on the gills of

a Chimcera monstrosa captured in the North Sea in January

1910, and appears to be comparatively rare. It is larger

^ CaUicotyle with two Vb has sometimes been used (see ' Recherches ' ah-eady

referred to and my own papers), but the form adopted by Diesing, who instituted

the genus, is Calicotyle.
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than G, Kroyeri, and is of a somewhat different shape. The

posterior sucker is transversely broadly ovate, the width ex-

ceeding the length by about one-fifth ; it has seven sub-

marginal compartments and a central one, as in C. Kroyeriy

but the centre compartment, instead of being round, is trans-

versely narrow. There do not appear to be any suckers at

the anterior end. Length about nine mm. The third species,

Heterocotyle pastinacce T. Scott was found on the gills of

the Sting Eay {Trygon jpastinaca), captured in the Dornoch

Firth in October 1903. The large posterior sucker in this

species is oval-shaped, the width being greater than the

length; the under surface is divided into eight compart-

ments, but the one on each side is about tvdce as large

as any of the others, and there is also a small diamond-

shaped space in the centre. The species is very small,

measuring scarcely one and a half mm. in length.

Suh'Fam. Udonellin^.

The only representative of this sub-family with which I

am familiar is the Udonella caligorum of Johnston, a species

sometimes common on Caligus curtus 0. F. Mtiller, which in

its turn is frequent as a parasite on codfishes and other

Gadoids.

Fam. POLYSTOMATID^.

Suh'Fam. OCTOBOTHRIINiE (syn. OCTOCOTYLINiE).^

The species arranged under the Polystomatidse are provided

with several posterior suckers, and they have generally two

in front. In Octobothriinse the number of posterior suckers

is eight, and though their arrangement differs considerably

in the different genera belonging to this sub-family, their

number remains fairly constant. Species representing six

genera of the Octobothriinse have been found on British

fishes. They include Octobothrium— the premier genus

—

PterocotyUy Dactylocotyle, Phyllocotyle, Plectanocotyle, and

^ As the generic name Octocotyle has been set aside in favour of Octobothrium

^

the sub-family name must be correspondingly modified, especially as Octobothriv/m

is the older genus.
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Anthocotyle. Seven species belong to Octohothrium, two to

PteroGotyle, and one to each of the other four. In Odo-

hothrium the eight posterior suckers are in each of the

separate species similar in size and structure, but those of

the one species may differ from those of the other. The
suckers at the posterior end are arranged four on each side,

on or near the lateral margin, except in Octdbothrium lepto-

gaster Leuckart. In this species, which is found parasitic

on the gills of Ghimcera monstrosa, the distal extremity is

considerably expanded, and the eight suckers, which are

moderately large, are at the ends of short irregular pro-

cesses that spread out into a fan-like shape. The middle

portion of the body is elongated and extremely slender.

With the exception of one species, all the members of this

genus have been obtained on marine fishes. Octobothrium

syhillce T. Scott was found on the gills of trout captured

in Loch Tay and elsewhere. Octobothrium merlangi is not

very rare on the gills of Whiting, and other species occur

on Herring and Mackerel.

Pterocotyle and Dactylocotyle do not differ greatly from

Octobothrium. Perhaps one of the more obvious differences

is that the posterior suckers are on distinct finger-like stalks.

The species are tolerably large, and are found on the gills of

Gadoids such as Ling, Cod, and Lythe.

Phyllocotyle and Plectanocotyle resemble Octobothrium in the

arrangement of the posterior suckers, except that the last two

of them are small and considerably modified, and situated at

the end of a process more or less elongated and narrow, pro-

duced by the extension backwards of the apical parts of the

body. This process is apparently flexible, and to some extent

retractile. Both Phyllocotyle gurnardi and Plectanocotyle lorenzi

occur on the gills of the Grey Gurnard {Trigla gurnardus), a

species of fish moderately frequent round our coasts.

In Acanthocotyle merluccii van Beneden & Hesse— ap-

parently the only described species of the genus—we find a

type distinctly different from Octobothrium. No doubt it has

at the posterior end four pairs of cupules or suckers, but the

proximal pair are inflated so as to resemble minute bladders,

each of which carries hooks; the other three pairs are very
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small, and are each borne on little stalks at the end of a

narrow process which extends backwards from between the

two inflated suckers. The body of this species is narrowly-

ovate, soft, and flexible, and about half an inch in length, but

the length appears to be variable. A. merluccii has been found

on the gills of Hake (Merlucius merluccius Lin.) landed at the

Aberdeen Fish-Market.

Sub-Fam. POLYSTOMATINiE.

The only representative of this sub-family we have met

with is Ondiocotyle aip^endiculata (Kuhn), a parasite not un-

common on the gills of Skates and Dog-fishes. Professor

van Beneden describes these parasites as having a body of

extraordinary mobility, a mouth without lateral suckers, by

the body being bifurcated at the posterior end, and carrying

at a certain distance from the extremity six large fleshy

suckers supported by a stout plate. The posterior extremity

with the bifurcated apex is narrow and linguliform, and is

usually more or less reflexed upon the ventral aspect. This

species, which is not uncommon on the gills of large Thorn-

back and Grey Skates, varies in length from nine to about

twelve mm.

Suh-Fam. Microcotylin^.

The species belonging to this sub-family are readily re-

cognised by the extraordinary number of minute posterior

suckers with which they are provided. Those we have met
with represent the two genera Microcotyle and Axine. In

Microcotyle the body is narrow and elongate, and the suckers,

which are sessile or nearly so, are arranged at the posterior

end along the two lateral margins. In M. donavani van

Beneden & Hesse, found on the gills of the Ballan Wrasse
{Labrus lergylta) from the Moray Firth and other places, the

number of suckers in each of the two rows is thirty or slightly

over ; but in M. lahracis van Beneden & Hesse, found on

the gills of the Bass (Lahrax lupus) captured off the Lanca-

shire coast, the number of suckers is about double, the total

number being nearly one hundred and twenty. Both species
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are small, the length of the first being about five mm. and of

the other about seven mm.
Axine hellones is also provided with a large number of

minute suckers. In this species the body is flat and thin,

and very attenuated at the anterior extremity, becoming

gradually wider towards the posterior end, which is consider-

ably expanded and truncated, and has the truncated margin

crowded with minute suckers to the number of between fifty

and sixty. This species, which measures eight to ten mm.
in length, is parasitic on the gills of Sea-pike or Garfish

(Belone vulgaris Cuv.)

Fam. GYEODACTYLID^..

Suh'Fam. Gyrodactylin.e.

Diplectanum cequans Diesing is the only representative of

the Gyrodactylines I have seen. My son finds it common on

the gills of Bass (Labrax lupus) captured near Piel, Barrow-

in-Furness, Lancashire. It is a species about two mm. in

length, and is easily missed. Its shape is narrow and

elongate, but wider in the middle than at the ends. The

head, which has a truncated appearance, is armed with two

tolerably strong hooked spines on each side of a deeply

concave cleft, and this cleft is occupied by a process thickly

covered with minute prickles.

This completes the enumeration of the Trematoda known
to me that are ectoparasitic on British fishes, but the number

might be easily augmented by a more careful examination of

the fishes captured off the coasts of the British Islands than I

have been able to bestow on them.

In the following tabulated list the species referred to in

the preceding paper are arranged in alphabetical order ; and

as they have for the most part been recorded and figured in

Part III. of the Annual Keports of the Fishery Board for

Scotland for various years, the number and date of the

Eeport where the species is described, and the number of the

Plate containing a figure of it, are also given. Eleven species
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Fig. I. ThajiiJiatocotyle concinna.
tt 2. Phyllonella solece.

M 3. Trochopus Ihieatns.

II 4. Microcotyle donava?ii.

M 5. Octobothriunt leptogaster.

II 6. Acanthocotyle Jiwnticdli.

Fk;. 7. Calicotyle Krd'yeri.

II 8. J'terocotyle pahnata.
II 9. Hetcrocotyle pastinacce.
II 10. A7ithocoiyle inerluccii.

II II. Onchocotyle nppendiculata.
II 12, The same—side view of posterior end.
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are here figured in the Plate accompanying this paper (Plate

XXVII.) The drawings were prepared by my son, Andrew
Scott, A.L.S.

Name of the Species.
Annual Keport where published, and
number of Plate with figure, if any.

Acanthocotyle monticellii, T. Scott.

II sp., A. Scott.

Axine bellones, Abildgaard.
Anthocotyle merluccii, V. Ben. & Hesse.
Calicotyle affinis, T. Scott.

I Kroyeri, Diesing.

Dactylocotyle pollachii, v. Ben. &

Diplectanum sequans, Diesing.

Epibdella hippoglossi (0. F. Muller).

M sp., A. Scott.

Heterocotyle pastinacse, T. Scott.

Microcotyle donavani, v. Ben. & Hess.

„ labracis, n n

Octobothrium alosse (Hermann).

11 esmarkii, T. Scott.

M harengi, v. Ben. & Hesse.

M leptogaster, Leuckart.

II merlangi, Kuhn.
M scombri, Kuhn.
„ sybillae, T. Scott.

Onchocotyle appendiculata, Kuhn.
Phyllocotyle gurnardi, v. Ben. & Hesse.
Plectanocotyle lorenzi, Monticelli.

Phyllonella solese, v. Ben. & Hesse.
Pterocotyle morhua, m u

II palmata, Leuckart.
Thaumatocotyle concinna, T. Scott.

Tristomum molse, Blanchard.
Trochopus diplacanthus, Massa.

I lineatus, T. Scott.

Udonella caligorum, Johnston.

20th Report Plate xiii. 1902.

Lancashire Sea-Fisheries Report. 1904.

28th]Report, Plate vii. 1911

19th II II viii. 1901.

28th II M vii. 1911.

20th ,1 xiii. 1902.

19th II ti viii. 1901.

23rd It II vi. 1905
19th II (no figure). 1901.

Lancashire Sea- Fisheries Report. 1906.

22nd Report , Plate xvii. 1904.

23rd „ .. vi. 1905.
23rd II It vi. 1905.
19th II II viii. 1901.
19th II .1 viii. 1901.

19th II (no figure). 1901.

28th „ Plate vii. 1911
13th II II iv. 1895.

19th II
11 viii. 1901.

26th „ ,1 iv. 1909.

19th „ II viii. 1901.

23rd „ II vi. 1905.

19th II It viii. 1901.
19th It II viii. 1901.
19th It ti viii. 1901.
19th It It viii. 1901.

22nd If II xvii. 1904.

19th It It viii. 1901.

A. Scott, " Some additions to the
Fauna of Liverpool Bay." 1901.

19th Report, Plate viii. 1901.

19th tt (no figure). 1901.

In illustration of the above paper, a number of the fish

parasites described were shown, preserved in spirit.
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X.—^ CONTRIBUTION TO THE ALGA-FLORA

OF MID-LOTHIAN.

By Mr F. L. M'KEEVEK, F.R.M.S.

{Read April 26, 1911.)

In the * Transactions ' of our Society for last Session I gave

a list of 41 species of freshwater Algse collected and mounted
on slides during the year 1909, and I then promised to

submit later a complete list of all the species I had found in

the county of Mid-Lothian during the last four years. For

various reasons I could not include the Desmidiaceae (of which

a considerable number occur in this county), the Diatomaceae

(or Bacillariese), and the Peridinieae. My list therefore con-

tains the freshwater Algse exclusive of the groups named
above.

It will be observed from the localities mentioned under

each species that I explored only a part of this county for

freshwater Algae, and this list must therefore be looked upon

as merely a small contribution to the Alga- flora of Mid-

Lothian. As I could make only occasional visits to Edinburgh

and its surroundings, I restricted myself to the more accessible

parts of the Pentland Hills, principally the surroundings of

Colinton and Balerno. The name of Bavelaw Moor occurs

very frequently in this list, and in order to give an idea of

this splendid hunting-ground for Algae, easily reached from

Balerno, I submit herewith a record of the Algae found in one

single small tube obtained on 6 th April 1911 by squeezing a

single piece of sphagnum from one of the bog-pools of this

moor. Professor G. S. West kindly examined the contents of

the tube for me, and sent me the following list :

—

Desmidiaceae :

—

Hyalotheca mucosa (Dillw. ) Ehrenb.

Arthrodesmus Incus (Breb.) Hass., var. Ralfsii W. & G. S. West.

Closterium parvulum Nag.

II juncidum Ralfs.

II Kutzingii Br^b.

Cosmarium Portianum Arch.

II tinctum Ralfs.

II Regnesii Reinsch.
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Cosmarixim punctulatum Breb.

II margaritiferum (Turp.) Menegh.

II difficile Liitkem var. sublceva Liitkem.

Euastrum pectinatum Breb.

II crispulum (Nordst.) W. & G. S. West.

II ohlongum (Grev.) Ealfs.

II ansatum^R;a\h.

Netrium Digitus (Ehrenb.) Itzigsh & Eothe.

Chlorophyceae :—

Mougeotia viridis (Kiitz.) Wittr. (with spores).

M parvula Hass. (with spores).

Microspora stagnorum (Kiitz.) Lagerh.

Ulothrix s^tbtilis Kiitz.

Asterococcus superhus (Cienk.) Scherffel.

Trochisda reticularis (Eeinsch) Hansg.

Eudorina elegans Ehrenb.

Botryococcus sudeticus Lemm.
Ankistrodesmus falcatus (Corda) Ealfs.

Scenedesmus ohliquus (Turp.) Kiitz.

Chlorohotrys regularis (West) Bohlin.

Ophiocytium parvulum Nag.

II cochleare (Eichw.) A. Br.

Oocystis solitaria Wittr.

Glaucocystis Nostochinearum Itzigsh.

Diatomaceae :

—

TahellariaJlocculosa (Eoth) Kiitz.

Eunota lunaris (Ehrenb.) Grun.

Nitzschia Palea (Kiitz.) W. Sm.

Navicula Tahellaria var. acrosphceria Eabenh.

M viridis Kiitz.

Gomphonema constrictum Ehrenb.

II dichotomum Kiitz.

II acuminatum Ehrenb.

Stauroneis Phcenicenteron Ehrenb.

Cocconeis pediculus Ehrenb.

Fragillaria capucina Desmaz.

Peridinieae :

—

Peridinium cinctum (Miill.) Ehrenb.

Besides this moor, the Upper Elf Loch on the Braid Hills

received more attention, and I have continued in a separate

paper my previous list of Algte obtained from this interesting

sheet of water. The plankton Algae of Duddingston Loch and

Craiglockhart Pond have been collected on several occasions
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duriog this last summer, and a careful investigation of these

would no doubt produce many more species than could be

obtained during my few visits.

My reasons for publishing this incomplete list of freshwater

Algse at present are the three following. The only record of

these plants is that given by Dr K. K. Greville in his ' Flora

Edinensis' in 1824, and the total number of freshwater Algse

mentioned by him is only 48, including several doubtful

species. Again, I believe that in the near future more atten-

tion will be paid to these primitive plants, as we soon may be

in possession of a systematic work describing all the species

found, so far, in Great Britain and Ireland. The lack of such

a book has no doubt contributed to the neglect from which

this branch of Botany has hitherto suffered. The list now
given may then prove of some assistance to those of our mem-
bers who should take up this particular study. Lastly, owing

to my leaving this country I shall be unable, for the present

at least, to continue my investigations in Mid-Lothian.

I should like to mention here that two works published in

the United States of America, and which are therefore not so

well known to our members, have proved to be of consider-

able help in my work. These are F. S. CoUins's ' The Green

Algae of North America,' with 1 8 plates—Tuft's College, Mass.,

1909 ; and T. E. Hazen's 'The Ulothricacese and Chaetophor-

acese of the United States,' with 23 plates—Memoirs of the

Torrey Botanical Club, New York, 1902.

I owe a debt of gratitude to Professor G. S. West, of

Birmingham University, not only for his admirable ' Treatise

on the British Freshwater Algae,' but mainly for his kind

assistance in correcting and identifying most of the species

contained in my list. Owing to his help I can claim that

this modest contribution to our Alga-flora can be considered

free from doubtful members of the freshwater Algae.

Class I.—EHODOPHYCE^ (or FLOKIDE^).

Order—WEMAIiIONACE^.
Family—Helminthocladiese.

1. Batrachospermum moniliforme Eoth.

Fairly common in running water, Pentland Hills.

2. B. vagum (Rotli) Ag.

Pond in Royal Botanic Garden. April-July.
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Family—IjemaneaceeD.

3. Lemanea torulosa Kiitz.

Burn near Glencorse, Pentland Hills.

4. Sacheria fluviatilis (Ag.) Sirod. {= Lemanea fluviatilis Ag.)

In rapid streams, outlet of Loganlee Reservoir, Pentland Hills.

Order—CRYPTONEMIACEiB.

Family—SquamariaeeaB.

5. Hildenhrandtia rivularis (Liebm.) J. Ag.

The only British freshwater species of the Order, occurring as

dark-red patches on rocks in the Water of Leith, Colinton

Dell. July, August.

Class II.—PH^OPHYCE^ (or FUCOIDE^).

Order—SYNGENETIC-aE.

Family—Chrysomonadinacese.

6. Synura Uvella Ehrenb.

Duddingston Loch. June-August.

7. Uroglena Volvox Ehrenb.

Marlpit at Davidson's Mains, July, in small numbers.

Family—DinobryaceaB.

8. Dinohryon cylindricum Imhof.

Plankton of Duddingston Loch in great numbers in July ; Craig-

lockhart Pond in August and September.

These two records are the only ones I have been able to identify.

Other species of Dinohryon will no doubt be found in the

reservoirs and lochs of Mid-Lothian.

Family—Phseoeapsaceae.

9. Phceococcus paludosus W. & G. S. West.

In ditch, Bavelaw Moor, Pentland Hills.

10. P. ParoUniana (Nag.) G. S. West in litt. { = Glceocystis Paroliniana

(Menegh.) Nag.)

On base of garden wall, Edinburgh.

Family—Pheeothamniaceae.

11. Phceothamnion confervicolum Lagerh.

I found this Alga for the first time in Great Britain in 1910, in the

Upper Elf Loch.
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Class III.—CHLOROPHYCE^.

Order—CEDOGONIALES.

12. (Edogonium Borisianum (Le CI.) Wittr.

Bavelaw Moor. June.

13. CE!. decipiens Wittr.

Bavelaw Moor. June.

Although there seems to be a great number of species of this

genus growing in this county, I have only been able to find

two of them in a fructiferous condition. Sterile species are

very common in all the lochs, ponds, and ditches. Asexual

reproduction can often be observed, but is useless for deter-

mining species. The other genus of this Order, Bulhochoete,

I have found several times, but never in fruit, and therefore

could not determine the species.

Order—CH^TOPHORALES.
Family—Coleochaetaceae.

14. Coleochcete scutata Breb.

Elf Loch. July.

15. C. soluta Pringsh.

Duddingston Loch. August.

Family—Herposteiraeeae.

16. Herposteiron confervicola Nag. {= Aphanochcete repens A. Br.)

Very common, growing as an epiphyte on Cladophora, (Edogonium,

and phanerogams. Marlpit at Davidson's Mains ; Elf Loch ;

Bavelaw Moor ; reservoir near Balerno. April-June.

Family—Ulotrieliaceae.

17. Ulothrix zorwbta (Web. et Mohr) Kiitz.

This Alga is one of the commonest and in many ways most

interesting species, owing to the ease with which it produces

zoospores. It is found only in running water, and mainly

in the early part of the year. I have found it as early as

January, but in greater abundance in March and April,—only

on two occasions in July and August. It grows in great

profusion among stones on the sides of Glencorse and

Loganlee Reservoirs ; also in many troughs, and in the

Water of Leith from Balerno down to Colinton. In early

spring I found it regularly in the pond at Inverleith Park, but

it disappears soon, and is replaced by Cladophora after April.

The thickness of the filaments varies from 15 /x up to 77 /u.
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18. U. cequalis Kiitz.

A far less common species, found only once at Harelaw Eeservoir

in May.

19. U. subtilis Kiitz.

This species of Ulothrix and its several varieties are frequently

met with, not only in stagnant and running water, but also in

most situations exposed to moisture. It is common on house

walls, below leaking rhones, and between flagstones in court-

yards. Everywhere in and around Edinburgh. The common-

est variety met with is var. variabilis Kirchn.

20. Stichococcus hacillaris Nag.

Very abundant on walls and stones, particularly on flower-pots,

and often associated with Ulothrix subtilis.

21. S.Jlaccidus (Kiitz) Gay.

On wet walls under dripping rhones, often with Ulothrix subtilis.

22. Uronema confervicolum Lagerh.

This rare Alga I have found only once, in a bog-pool at Bavelaw

Moor. August.

Family—Chsetophoraceae.

23. Chaeto'phora fisiformis (Roth) Ag.

Elf Loch ; Royal Botanic Garden Pond ; ditch near Currie ;

Balerno. June, July.

24. Ch. incrassata (Hudson) Hazen. ( = Ghoetophora endivcefolia Ag. and

Ch. Cornu Bamce (Roth) Ag.)

Pond near Balerno ; Harelaw Reservoir. August.

25. Ch. elegans (Roth) Ag.

Elf Loch ; Craiglockhart Pond. July, August.

26. Myxonema tenue (Ag.) Rabenh. (= Stigeocloniuni tenue Kiitz.)

On dead leaves in rain-pools near Musselburgh, and also in similar

situations near Colinton and Balerno. April-July.

27. Draparnaldia plumosa (Vauch.) Ag.

Elf Loch (found only in 1909) ; ditch near Harelaw Reservoir
;

Bavelaw Moor. August.

28. D. glomerata (Vauch.) Ag.

Not uncommon in water-troughs or in running water ; Craiglock-

hart Pond ; Pentland Hills. May-August.

Family—Microthamniaceae.

29. Microthamnion Kiitzingianum Nag.

In rain - pool on dead leaves near Swanston ; near Colinton
;

Balerno. June, July.

30. M. strictissimum Rabenh. {— M. vexator Cooke).

Bavelaw Moor. August.

31. Gongrosira viridis Kiitz.

On stones in running water, Colinton. August.

VOL. VI. 2 B
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Family—TrentepohliaceaB.

32. Trentepohlia aurea Mart.

This is one of the few Algse able to thrive in nearly dry places. It

seems to be fairly abundant around Edinburgh, forming

orange-red patches on walls and rock-faces. In the Pentland

Hills I found it on the rocks of Caerketton and Allermuir.

It grows in great abundance on the wall of Dalkeith Park

near Newbattle, and is very conspicuous in Malleny Glen on

the walls of the overflow of Harelaw Eeservoir.

33. T. odorata (Ag.) Wittr. {=T.vmhrina (Kiitz.) Born.)

Forming orange-red patches on the bark of a sycamore, and also

on a beech, Balerno and Swanston. June, July.

Order—UIiVALES.

Family—Ulvaceae.

34. Monostroma bullosa (Eoth) Wittr.

Duddingston Loch. April.

35. Bnteromorpha intestinalts (L.) Itink.

This is the only freshwater species of the genus, and is very

common in salt and brackish water on our coast. It was

found also in the following purely freshwater localities,

growing in great profusion, during July and August : Pond
in Inverleith Park ; Duddingston Loch ; Dunsapie Loch

;

Union Canal near Craiglockhart.

Order—SCHIZOGONIALES.

Family—Prasiolaceae.

36. Prasiola parietina (Vauch.) Wille (= Schizogonium murale Kiitz. and

Hormidium parietinum Kiitz.)

This Algse is, next to Fleurococcus, our commonest species, and to

be found everywhere, forming a green glossy film on walls,

stones, planks, and trees, and also on bare patches of lawns.

The light-green is turned to a dark colour in wet weather. At
all seasons.

37. P. crispa (Lightf.) Menegh. {= Schizogonium crispum (L.) Gay,

Hormidium murale Kiitz., and TJlothrix radicans Kiitz.)

This species I have found only twice near Edinburgh,—in an old

quarry near Granton, and on wet soil near Musselburgh.

Order—MICROSPOKALES.

Family—Microsporaceae.

38. Microspora amoeana (Kiitz.) Lagerh.

In running water, burn near Cramond. April.
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39. M.floccosa (Vauch.) Thur.

Fairly common in ponds and ditches. Balerno ; Colinton ; Marl-

pit at Davidson's Mains. April-August.

40. M. stagnorum (Kiitz.) Lagerh.

This species was found in various localities, both in running and

stagnant water. The cells were mostly cylindrical, but forms

slightly constricted at the dissepiments (described by T. E.

Hazen as Microspora tumidula spec, nov.) were also found

occasionally. April-June.

41. M. ahhreviata (Rabenh.) Lagerh.

Pentlands. June.

Order—CLADOFHORAIiES.

Family—Cladoplioraeeae.

42. Chcetomorpha sutoria (Berk.) Rabenh.

Found only once, in a burn near Currie, in July. Most of the

species of this genus are marine.

43. Rhizoclonium hieroglyphicum (Kiitz.) Stockm. { = Conferva fontinalis

Berk, txndi Microspora fontinalis De Toni).

As everywhere else, very common in this district, in running as

well as stagnant waters, on wet rocks, &c. Most of the

specimens found were devoid of branches.

44. Cladopkora glomerata (L.) Kiitz.

Very common in all the burns and streams around Edinburgh. It

is very conspicuous, especially in late summer, in the Water

of Leith, from Balerno to Leith ; Braid Burn ; Esk, &c.

45. CI. crispata (Roth) Kiitz.

Very common in St Margaret's Loch ; Dunsapie ; Duddingston

Loch
;
pond in Inverleith Park.

Order—SIPHONED.

FAMiLT—Vaucheriacese.

46. Vaucheria sessilis (Vauch.) DC.

Very common near all the burns of the Pentlands. It occurs in

thick felt-like masses, and is easily distinguished with the

naked eye from other Algae. July-September.

47. V. geminata (Vauch.) DC.

Nearly as common as the previous species around Edinburgh.

Bonally Reservoir on damp mud. September.

48. V. terrestris Lyngb.

Growing very like a moss on damp earth in gardens ; especially

common on earth in flower-pots, &c. At all seasons.

49. V. hamata (Vauch.) Lyngb.

On damp earth, Royal Botanic Garden, June.
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Order—CONJUGATiE.
Family—Zygnemaceae.

Sub-Family—Mesocarpe^.

50. Mougeotia scalaris Hass.

Peiitlands near Loganlee ; Glencorse ; Bavelaw ; Elf Loch. May-
July.

51. i/. mridis (Kiitz.) Wittr.

Bavelaw Moor, with spores in April and May.

52. M. -parvula Hass.

Bavelaw Moor, with spores in April and May.

Mougeotia species are very common, especially in the Pentlands,

but only fertile species can be determined exactly, while in

most cases only sterile filaments can be found. This remark

holds good for nearly all the members of the Order Conjugatae,

with the exception of the Family Desmidiaceae.

Sub-Family—Zygnemej^:.

53. Zygnema ericetorum (Kiitz.) Hansg.

Common in peaty places in the Pentlands, especially on Bavelaw

Moor, at all seasons ; also Elf Loch.

54. Z. leiospermum De Bary.

Bavelaw Moor, July ; Elf Loch, August.

55. Z. parvulum Cooke.

Pentlands near Loganlee, in ditch. June.

56. Z. anomalum (Hass.) Cooke.

Bavelaw Moor. May, June.

57. Z. Ralfsii (Hass.) De Bary {= Zygogoniuvi Rolfsix).

Ditch near Harelaw Eeservoir. April, May.

Zygnema species are very common in the Pentlands, but generally

only sterile filaments are found.

58. Spirogyra longata (Yauch.) Wittr.

Ditch near Granton. April.

59. S. tenuissima (Hass.) Kiitz.

This is the smallest of all the species of Spirogyra, and seems to

be frequent. It was found fruiting on Bavelaw Moor in

April, near Harelaw Eeservoir in May, and Elf Loch in July.

60. S. injiata (Yaucb.) Babenh.

Bavelaw Moor. May.

61. S. TTeSen (Klitz.) Kirchn.

Balerno, in pond. April, May.

62. S. Grevilleana (Hass.) Klitz.

Elf Loch. May.

The genus Spirogyra is well represented in our district, but only

five species could be identified with absolute certainty, as
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these were found in a fertile condition. Specimens with

zygospores seem to be comparatively rare in Mid-Lothian.

A careful search, and keeping the sterile filaments under

culture in order to await the production of zygospores,

would no doubt extend the list of Spirogyras considerably.

The second family of the Order Conjugatse, the Besmidiacem^

is not represented in this list.

Order—PROTOCOCCOIDE^.

Family—Volvocaceae.

Sub-Family—Chlamydomonade^.

63. Carteria multifilis (Fresen.) Dill.

Elf Loch.

64. Chlamydomonas pulvisculus Ehrenb.

Elf Loch.

65. Sphcerella lacustris (Girod.) Wittr. {= Chlamydococcus plumalis (Flot.)

A. Br. and Hcematococcus lacustt'is (Girod.) Eostaf.)

Species of the genera Carteria and Chlamydomonas are nearly

always met with in collections from ponds and ditches in this

county. I enumerate two species only, as the identification

requires great care and study. S'phcerella lacustris is no doubt

also a common Alga of Mid-Lothian, but I have only been

able to identify it with certainty from one collection obtained

in a small rain-pool near Inverleith Gardens, Edinburgh.

Sub-Family—Phacote^.

66. Phacotus lenticularis (Ehrenb.) Stein.

The remarks made about Carteria and Chlamydomonas hold also

good for this Alga. Elf Loch ; Marlpit at Davidson's Mains.

Sub-Family—Volvoce^.

67. Gonium pectorale Miill.

Elf Loch, rare, August ; Craiglockhart Pond, September ; Hare-

law Reservoir, July.

{Stephenosphcera pluvialis Cohn I have been unable to find in any
of the ponds or lochs around Edinburgh. It was found, how-
ever, in the Elf Loch in 1897—see 'Trans.,' vol. iii. p. 381.)

68. Pandorina morum (Miill.) Bory.

This Alga is one of the Volvoceae frequently met with everywhere.

It is common in the Elf Loch, Craiglockhart Pond, Marlpit

at Davidson's Mains, and also in many ditches and pools. It
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occurred in enormous quantities in the plankton of Dudding-

ston Loch in July 1911.

69. Eudorina elegans Ehrenb.

Bavelaw Moor, April ; Duddingston Loch, July ; Craiglockhart

Pond, August and September.

70. Volvox glohator (L.) Ehrenb.

I had searched for this Alga, which has occurred in enormous

numbers in the Upper Elf Loch in some former years, without

result, until I found it in the plankton of Duddingston Loch

in July of this year (1911). Mr J. Lindsay, who searched for

it in the same loch early in August, also obtained it in fair

quantities. It is a well-known fact that this beautiful motile

Alga seems to appear suddenly in great numbers, and to dis-

appear just as suddenly for several years.

Family—Endosphaeraceae.

71. Chlorochytrium Lemnce Cohn.

On leaves of Lemna trisulca. Duddingston Loch. July.

72. Chi. Knyanum Szymanski.

On leaves of Lemna minor. Elf Loch. August.

Family—Charaeieae.

73. Charadum Sieholdii A. Br.

Growing on other Algae. From ditch near Harelaw Eeservoir.

August.

74. Ch. apiculatum Eabenh.

Esk near Musselburgh. July.

75. Ch. Pringsheimii A. Br.

Common. Elf Loch ; Craiglockhart Pond ; Colinton Dell ; Bave-

law, &c. Growing on GEdogonium and Rhizoclonium.

Family—Pleurocoecaceae.

76. Pleurococcus vulgaris Menegh.

This is without doubt the commonest of all Algae, forming the

well-known green film on trees, walls, palings, rock-faces, &c.

77. Trochiscia reticularis (Eeinsch) Hansg.

Bavelaw Moor. April.

78. Hormotila mucigena Borzi.

Damp wall of hothouse, Leith. July.

Family—Hydrodictyaeeae.

Sub-Family—PEDiASTREiE

.

79. Pediastrum Boryanum (Turp.) Menegh.

Elf Loch ; Craiglockhart Pond ; Duddingston Loch (plankton in

July) ; Bavelaw Moor. May-August. Common.
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80. P. duplex Meyen.

Elf Loch. June.

81. P. tetras (Ehrenb.) Ealfs.

Bavelaw Moor ; Craiglockhart. August.

82. P. hiradiatum Meyen.

Bavelaw Moor. August.

Family—Protocoecaceae (or Autosporaceae).

Sub-Family—Ccelastre^.

83. Coelastrum sphcericum Nag.

Bavelaw Moor. August.

84. Sorastrum spinulosum Nag.

Bog-pool, Bavelaw Moor. July.

Sub-Family—Crucigenie^.

85. Crucigenia rectangularis (Nag.) Gay.

Craiglockhart Pond. December.

Sub-Family—Selenastre^.

86. Scenedesmus oUiquus (Turp.) Kiitz.

Very common, not only in the plankton of Duddingston Loch

and Craiglockhart Pond, but also in the Elf Loch and other

ponds, pools, and ditches.

87. S. quadricauda (Turp.) Br^b.

Found in similar situations as S. ohliquus.

87a. Var. maximus (22 /* x 9 /u each cell) was found in bog-pool at Bave-

law Moor. August.

88. Anhistrodesmus falcatus (Corda) Ralfs (= Rhaphidium fasciculatum

Kutz.)

Elf Loch ; Bavelaw Moor ; Craiglockhart Pond. Common.

89. Selenastrum Bibraianum Reinsch.

Bavelaw Moor. July.

90. S. gradle Reinsch.

Harelaw Reservoir. August.

9L Kirchneriella ohesa (West) Schmidle.

Harelaw Reservoir. August.

Sub-Family—Oocystide^.

92. Oocystis solitaria Wittr.

Among sphagnum, Bavelaw Moor. April, May.

93. Nephrocytium Agardhianum Nag.

Elf Loch. May.

94. Palmellococcus miniatus Chod. {= Pleuroccus miniatus Nag.)

Common on flower-pots in hothouses.

95. Chlorella vulgaris Beyer.

Symbiotic in the tissues of Hydra viridis, Stentor cceruleum, &c.
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Sub-Family—Tetraedrie.se.

96. Tetraedron caudatum (Corda) Hansg.

Elf Loch. August.

Sub-Family—DicTYosPHiERiEiE.

97. Dictyosphcerium Ehrenhergianam Nag.

Bavelaw Moor. August.

98. D. pulchellum Wood.

Craiglockhart Pond, December ; Bavelaw Moor, May, July,

August ; Elf Loch, July and August.

The specific distinction of these two species is doubtful : in that

collected from Bavelaw Moor in August I found the two species

frequently together. D. Ehrenhergianum, cells 4-6 m crassa x

7-9 M longa. D. 'pulchellum, cells spherical, 7-8 jx diam.

99. Botryococcus Braunii Kiitz. ( = Ineffigiata neglecta W. & G. S. West).

Craiglockhart Pond, in large quantities in the plankton.

100. B. sudeticus Lemm.
Elf Loch ; Duddingston Loch ; Bavelaw Moor. April-July.

Family—PalmellaeeaB.

Sub-Family—Palmelle^.

101. Palmodactylon varium Nag.

Found in the forms simplex and suhramosum among sphagnum in

Bavelaw Moor. April, May.

102. Sphcerocystis Schroeteri Chod.

Craiglockhart Pond and Duddingston Loch plankton. July.

Sub-Family—Tetraspore^.

103. Tetraspora lubrica (Roth) Ag.

Marlpit at Davidson's Mains ; ditch near Harelaw Reservoir.

July, August.

104. T. gelatinosa (Vauch.) Desv.

Elf Loch. August. Also in smaller ponds and ditches. Common.

Sub-Family—GLCEocYSTiDEiE.

105. Glceocystis vesiculosa Nag.

On damp wood in garden, Edinburgh. July, August.

106. Gl. gigas (Kiitz.) Lagerh.

Among sphagnum in bog-pool, Bavelaw Moor. April, May.
106a. Gl. Paroliniana (Menegh.) Nag. {= Phoeococcus Paroliniana (Nag.)

G. S. West).

Prof. G. S. West, to whom I sent this Alga at various times,

informs me that he considers it to be identical with Gl.
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Paroliniana (Menegh.) Nag., but that it must be placed

among the Phseophycese as Phceococcus Paroliniana (Nag.)

G. S. West. See Na 10.

107. Asterococcus (superbus (Cienk.) Scherffel (= €rloeocystis infusionum

(Schrank) W. & G. S. West and Chlorococcum infusionum

(Schrank) Menegh.)

Bog-pool, Bavelaw Moor. April.

108. Dactylothece Braunii Lagerh.

Bavelaw Moor. August.

Class—HETEEOKONT^.

Order—CONFERVALES.
Family—Chlorotlieciaceae.

109. Characiopsis turgida W. & G. S. West.

This is a very rare Alga in Great Britain. I found it in great

numbers in the Elf Loch in the summer of 1909. As Prof.

West informed me that a study of its life-history would be

of considerable importance, I carefully searched for it in

the Elf Loch in 1910 and 1911, but could not find any

specimens.

110. Mischococcus confervicola Nag.

Only observed once, in Elf Loch in May 1911.

Family—Tribonemaceae.

111. Chlorohotrys regularis (West) Bohlin.

Sphagnum bogs of Bavelaw Moor. April to August. Common.
112. Ophiocytium majus Nag.

Bavelaw Moor. Cells up to 12 ^u diam. August.

113. 0. parvulum (Perty) A. Br.

Bavelaw Moor. April, May, August. Common.
114. 0. cochleare (Eichw.) A. Br.

Bavelaw Moor. April, May ; Elf Loch, July.

115. 0. Arbuscula (A. Br.) Eabenh. (= Sciadium Arhuscula A. Br.)

Elf Loch, May ; Balerno, in pond, June.

116. Trihonema bomhycinum (Ag.) Derb. & Sol. (= Conferva bombycina

.

^^^-^^

This Alga I have found only a few times in ditches near Mussel-

burgh, Marlpit at Davidson's Mains, and Dalmeny.

117. T. bombycinum forma minor (Wille) G. S. West.

Also fairly rare in the county.

118. T. aflne (Kiitz.) G. S. West.

Bavelaw Moor, May ; Harelaw Eeservoir in ditch, August.

119. Bumilleria pumila W. & G. S. West.

Loganlee, Pentlands.
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Family—Botrydiaceae.

120. Botrydium granulatum (L.) Grev.

Found only once, in August 1911, on margin of Harelaw Reservoir,

growing there in great profusion. This very conspicuous Alga

is only found on drying-up mud, and the present year (1911),

when all ponds and reservoirs were at a very low level, has

revealed it in several places. Greville reports it from

Glasgow, but not anywhere from Mid-Lothian.

Class—MYXOPHYCE^ (or CYANOPHYCE^).

Sub-Class 1.—GLAUCOCYSTIDE^.

Family—GlaucocystacesB.

121. Glaucocystis Nostochinearum Itzigsh.

In sphagnum pool, Bavelaw Moor. April.

Sub-Class 2.—ARCHIPLASTIDEiE.

Order—HOBMOGONE-^.

Family—Stigonemacese.

122. Stigonetna mamillosum Ag.

On wet rocks, Pentlands. August.

Family—SeytonemaceaB.

123. Scytonema coactile Mont.

In running water, attached to stones, Loganlee, Pentlands. August.

124. S. miraUle (Dillw.) Born. & Flah.

Bonally Burn, Pentlands. September.

125. Tolypothrix lanata (Desv.) Wartm.
Balerno ; Bavelaw Moor ; Craiglockhart Pond. June and Sept-

ember.

126. T. tenuis Kiitz.

Marlpit at Davidson's Mains, August ; Elf Loch, July.

127. Desmonema Wrangelii (Ag.) Born. & Flah.

In burn above Swanston, Pentlands.

This Alga is very rare in Great Britain, and I have found it only

once.

Family—Nostocaeeae.

128. Nostoc muscorum Ag.

Among moss on Allermuir, Pentlands.

129. N. Linckia (Roth) Born.

Craiglockhart Pond. September.
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130. Anahcena circinalis Eabenh..

Craiglockhart Pond ; Duddingston Loch. July, August.

131. A. Flos-aquce Breb.

Craiglockhart Pond. December.

132. A. Hassallii (Kiitz.) Wittr. var. tenuis (W. & G. S. West) Lemm.
Forming " water bloom " in Duddingston Loch. July.

133. A'phanizomenon Flos-aquce (L.) Ralfs.

Sterile filaments among other Algae, margin of Harelaw Eeservoir.

August.

134. Cylindrospermum majus Kiitz.

On damp earth in garden, Edinburgh. August, September.

135. C. licheniforme (Bory) Kiitz.

Found in same locality as C. majus, forming black shiny patches.

Edinburgh. August, September.

136. C. stagnate (Kiitz.) Born. & Flah.

Bavelaw Moor, on damp peat. August.

137. G. catenatum Kalfs.

On drying-up mud, Bonally Eeservoir. September.

Family—Oscillatoriaceae.

Sub-Family—YAGiNARiEiE.

138. Microcoleus vaginatus (Yauch.) Gom.
On damp earth, roadside, Edinburgh.

139. M. paludosus (Kiitz.) Gom.
On damp earth, Musselburgh.

Sub-Family—Lyngbye^.

140. Lynghya Marteithsiana Menegh.

In warm water of about 40° C., Newbattle Colliery. August.

Also outlet of Harelaw Eeservoir, August ; Colinton Dell,

September.

141. L. nigra Ag.

On damp woodwork, Colinton Dell. Trichomes 10-11 n crassa, cells

2-4 fi longa, (New to Britain.)

142. Phormidium autumnale (Ag.) Gom.
Very common on damp earth, base of walls, &c., forming shiny

black patches.

143. Ph. luridum (Kiitz.) Gom.

Malleny Glen and Bavelaw Moor, May-August ; Elf Loch,

August.

144. Ph. Retzii (Ag.) Gom.
Malleny Glen, in running water. April-September.

145. Ph. tenue (Menegh.) Gom.
Craiglockhart Pond, in plankton, together with Botryococcus

Braunii. August.
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146. Ph. papyraceum (Ag.) Gom.
Esk, on weir near Musselburgh.

147. Ph. uncinatum Gom.
Forming brown skin on moss, Bonally Burn.

148. Oscillatoria limosa Ag.

I found this Alga in enormous quantities, forming blue-green

films on wet sand and stones, and also free-floating, above

weir in Colinton Dell. July-September. Cell. diam. 14-17 fi.

Also in Esk, Musselburgh. August.

149. 0. tenuis Ag.

Blue-green film in warm water (about 35° C.), outlet of paper-mill,

Colinton Dell. July.

150. 0. irrigua Kiitz.

Among other Algae, Harelaw Reservoir. August.

151. 0. chalyhea Mertens.

Mill-lade, Musselburgh. August.

152. 0. splendida Grev.

In stagnant water, Musselburgh. August.

153. 0. formosa Bory.

In stagnant water, Colinton Dell ; Esk, Inveresk.

154. 0. decolorata G. S. West.

Bavelaw Moor in small pool.

This species, remarkable owing to its large vacuoles, had not been

found since its original description in " The Alga -Flora of

Cambridgeshire," 'Jour, of Bot.,' 1899, p. 264.

Sub-Order—Trichophore^.

Family—Rivulariaceae.

155. Dichothrix gypsophila (Kiitz.) Born. & Flah.

On wet rocks near Glencorse, Pentlands. August.

156. Rivularia Bialosettiana Menegh.

On stones, margin of Craiglockhart Pond. August.

157. Gloeotrichia pisum (Ag.) Thur.

Elf Loch. August, in great numbers ; free-floating.

Order—COCCGGOlSrEiEl.

Family—Chaniaesiplioniaceaa.

158. Chamcesiphon incrustans Grun.

On Microspora stagnorum and phanerogamic rootlets. Wet locks,

near Colinton.

159. Ch. minutus (Rost.) Lemm.
Cells 2-3 M crassa, 5 m longa. Growing on Tolypothrix lanata.

Bonally Burn, Pentlands. August.
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Family—Chroococcaceae.

160. Aphanothece nidulans Richter, var. endophytica, W. & G. S. West
in litt.

Endophyte in colonies of Gomphosphceria Ncegeliana.

161. SynechococciLS ceruginosus Nag.

Bavelaw Moor, in bog-pool. April, May.

162. Dacti/lococcopsis rhaphidioides Hansg.

Elf Loch ; Craiglockhart Pond ; Bavelaw Moor. May-September.

163. Merismopedia glauca (Ehrenb.) Nag.

Elf Loch, May, June ; Duddingston Loch, July ; Craiglockhart

Pond, August ; Bavelaw Moor, July, August. Fairly common.
164. M. punctata Meyen.

Bavelaw Moor. July.

165. M. ceruginea Breb.

Elf Loch. August.

166. Tetrapedia Reinschiana Arch.

Bavelaw Moor. June.

167. T. glaucescens (Wittr.) Boldt.

Dunsapie Loch. August.

168. Coelosphcerium Kiltzingianum Nag.

Duddingston Loch, July, in plankton.

169. Gomphosphceria Ncegeliana (linger) Lemm. ( = Coelosphcerium Ncegeli-

anum Unger).

Plankton of Duddingston Loch in enormous quantitites. August,

September.

170. Microcystis Flos-aquce (Wittr.) Kirchn.

Elf Loch. July.

171. M. ceruginosa Kiitz. {= Glathrocystis ceruginosa (Kiitz.) Henfrey).

Duddingston Loch. July, August.

172. M. parasitica Kiitz.

Elf Loch. July.

173. Gloeocapsa magma (Breb.) Kiitz.

Among other Algse on wet rocks, Loganlee, Pentlands. August.

174. Gl. punctata Nag.

(2-2-5 /i crassa.) On wet rocks, Bonally, Pentlands. September.

175. Gl. atrata {Tmyy).) ^Vitz.

On wet rocks, Bonally. September.

176. Aphanocapsa Grevillei (Hass.) Rabenh.

Elf Loch. August.

177. Chroococcus varius A. Br.

On wet rocks near Dalmeny, August. Also near Bonally Reservoir^

August, September.

178. Ch. turgidus (Kiitz.) Nag.

Bavelaw Moor, in sphagnum bog. April-August.

179. Ch. minutus (Kiitz.) Nag.

Bavelaw Moor, in sphagnum bog. August.
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180. Porphyridium cruentum (Ag.) Nag. {= Palmella cruenta Ag. and

AphaTiocapsa cruenta (Ag.) Hansg.)

The systematic position of this Alga is very uncertain. It has

been placed by various authors among the Chlorophycese,

and also among the Rhodophycese. It forms dark blood-red

patches on damp earth, and mainly at the bases of walls.

I have found it only in two or three places in Edinburgh,

but it seems to be far more common in the West of Scotland,

where it can be got, especially during the winter months, on

garden walls and railway viaducts.

:LI.—FURTHER NOTE ON THE ALG^ OF THE
ELF LOCH.

By Mr F. L. M'KEEYER, F.E.M.S.

{Read April 26y 1911.)

In addition to the short list published m the ' Transactions
'

for Session 1909-1910, I now give the following species of

Algae found in the Upper Elf Loch during 1910 and 1911.

The Desmidiaceae, Diatomaceae, and Peridinieae have not been

included in this list. To my great regret, I have been

unable to find this year two Algae of special interest found

here in previous years—namely, Characiopsis turgida W. &
G. S. West, one of the Heterokontae, and PJiceothamnion

confervicolum Lagerh., one of the few freshwater Phaeophyceae.

The numbers are continued from the last list (' Trans./

p. 242).

Class—PH^OPHYCEiE.

8. Phceothamnion confervicolum Lagerh.

First record for Great Britain (see ' Transactions and Pro-

ceedings of the Botanical Society of Edinburgh,' vol.

xxiv.. Part III., p. 176, 1911).

Class—CHLOROPHYCE^ (including HETEROKONT^).

9. Coleochcete scutata Brdb.

10. Herposteiron confervicola Nag.

11. Ulothrix suhtilis Kiitz. var. variabilis Kirchn.
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12. Microspora stagnorum (Kiitz.) Lagerh.

13. Vaucheria sessilis (Vauch. ) DC.

14. Mougeotia scalaris Hass.

15. Zygnema ericetorum (Kiitz.) Hansg.

16. Z. leiospermum De Bary.

17. Spirogyra tenuissima (Hass.) Kiitz.

18. S. Grevilleana (Hass.) Kiitz.

19. Carteria muttifilis (Fresen.) Dill.

20. Chlamydomonas pulvisculus Ehrenb.

21. Phacotus lenticularis (Ehrenb.) Stein.

22. Gonium pectorale Miill.

23. PandoriTia morum (Miill.) Bory.

24. Chlorochytriimi Knyanum Szymanski.

25. Characium Pringsheimii A. Br.

26. Pediastrum Boryanum (Turp.) Menegh.

27. II duplex Meyen.

28. Scenedesmus ohliquus (Turp.) Kiitz.

29. II quadricauda (Turp.) Breb.

30. Nephrocytium Agardhianum Nag.

31. Chlorella vulgaris Beyer.

32. Tetraedron caudatum (Corda) Hansg.

33. Dictyosphcerium pulchellum Wood.

34. Botryococcus sudeticus Lemm.
35. Mischococcus confervicola Nag.

36. Ophiocytium cochleare (Eichw.) A. Br.

37. M Arbuscula (A. Br.) Eabenh.

Class—MYXOPHYCE^.

38. Tolypothrix tenuis Kiitz.

39. Phormidium luridum (Kiitz. ) Gom.

40. Glceotrichia pisum [Ag.) ThwY.

41. Dactylococcopsis rhaphidioides Hansg.

42. Merismopedia glauca (Ehrenb. ) Nag.

43. II ceruginea Breb.

44. Microcystu Flos-aquce (Wittr. ) Kirchn.

45. M parasitica Kiitz.

46. Aphanocapsa Chrevillei (Hass.) Eabenh.

Besides these forty-six species, numerous sterile filaments

of (Edogonium, Bulbochaete, Mougeotia, Zygnema, and Spiro-

gyra have been found. Owing to the very dry summer of

1911 the Elf Loch was reduced to about half its normal size,

and a number of Algse observed in former years could not

be found this year.
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It may be of interest to some of our members to learn that

I found here this summer the remarkable Sulphur Bacterium,

Hillhousia mirabilis West & Griffiths, first described by Prof.

G. S. West in the ' Proceedings of the Royal Society,' series B.,

vol. Ixxxi. (1909). This giant among the unicellular bacteria

measures about 60jux26ju. I found it in quantity in the

mud of the loch. I had observed it previously in a gathering

from Longniddry sent to me by our member, Mr F. Wallis.

At this meeting Mr T. Cuthbert Day read a paper on " The

Intrusive Kocks of Aberdour," illustrated by lantern slides.

He also showed slides of views of the Caledonian Forest,

Dalkeith Park ; while Mr John Lindsay gave additional views

of The Haining, Selkirk.

AN ACCOUNT OF TEE EXCURSIONS {1911),

By The President.

The first field meeting this season was a joint geological

excursion with the Dunfermline Naturalists' Society to

Arthur's Seat. The attendance at this excursion was the

largest of the season. Dr Peach was to have described the

geology of the hill, but owing to indisposition he was unable

to be present, and Mr Stenhouse kindly acted in his absence.

The party met at Holyrood, and were conducted to the

Hunter's Bog and round Salisbury Crags to Dunsapie, and

thence over the hill to St Anthony's Chapel.. The leader

described the different geological formations on the route, and

carefully explained the ideas of Dr Peach from a map illus-

trating his recent publication, ' Description of Arthur's Seat

Volcano,' by B. K Peach, LL.D., F.RS. Members who were

not present can obtain this, the latest description of Arthur's

Seat, from W. & A. K. Johnston Ltd., 2 St Andrew Square,

for the small sum of sixpence.
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The following Saturday another geological excursion, under

the leadership of Mr T. C. Day, took place on Blackford Hill.

A large number of members attended this excursion, which

was much marred by the very wet weather which came on

soon after the start. Mr Day explained that Blackford Hill

is composed of a basic andesitic lava, and represents the last

eruption of the volcanoes of the Old Eed Sandstone period.

This lava shows on examination a marked flow structure. It

rests upon a bed of ashes of considerable thickness, which

separates it from the trachyte lava of the Braid Hills. The

glacial phenomena were also observed, and particularly the

well-known undercut crag, where the work of ground-ice was

first recognised in Scotland (see Plate XXVIII.) The manner
in which the Braid Burn is removing the glacial drift was

pointed out, and also the evidence of a much higher level in

former times.

On the 29th of April a considerable number of members,

under the leadership of the Kev. D. W. Wilson, inspected the

British camp on the Borthwickhall estate at Heriot. The

party walked along the old southern road from Heriot Station,

and, crossing the bridge over the Heriot Water, diverged into

Borthwickhall grounds. This took them into a beautiful walk

along the water-side. A long row of Citpressus Lawsoniana

in flower lined one side of the walk, and on the other a row

of Bubus spectahilis in full bloom. The party then climbed to

the summit of a hill to a fine example of a British camp in

an unusual state of preservation. It is one of three British

camps in the parish of Heriot, and there are several others in

the neighbouring parish of Stow. Its great size is believed to

be due to the fact that the natives used it not only for their

own safety but as a place of security for their cattle. It is

curious that here, as in other parts of Scotland, is found a

chain of British camps in contiguity with a chain of Eoman
camps,—as if the natives had been watching, and as far as

possible withstanding, the advancing Eomans. The party

afterwards proceeded to Borthwickhall, where they were

kindly entertained by Mr and Mrs Macfie.

On the 6th of May a large excursion, under the leadership

of Mr John Thomson, took place to Craigiehall, near Cra-

mond. Entering the policies at Cramond Bridge farm, the

VOL. VI. 2 c
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party walked up the avenue, which runs alongside the river

Almond, to the grotto and rustic bridge, with a marble slab

on the north side bearing the inscription, " Utile dulci."

From the bridge the party walked along the south bank of

the river and botanised the dell. Many of the early flower-

ing plants were found, and specimens of the edible morel

{Morchella esculenta) were gathered. A visit was then made
to the quaint old garden and the pond. The mansion-house

is a square building with two wings, in the classical style of

architecture, designed by Adam in the end of the eighteenth

century. The original name of the place was " Creagach," a

Celtic word meaning a craggy ridge. The estate was in the

time of David I. in the possession of John de Craigie, a wit-

ness to the original charter of Dundas of that Ilk, the most

ancient family in Scotland. By marriage the estate remained

in possession of the Stewarts till the middle of the seven-

teenth century, when it was sold to John Fairholm, Treasurer

of the City of Edinburgh. Henry Stewart of Craigiehall was

the chancellor of the jury who were summoned at Linlithgow

in 1606 to try the Presbyterian ministers accused of denying

the king's authority in matters ecclesiastical. Tradition says

that because he was the chief one of the majority who found

them guilty, it was prophesied that the family would never

afterwards prosper, and the prophecy was fulfilled; while Mr
Hope, who defended them, was created a baronet, and held the

office of King's Advocate, and one of whose descendants, Charles

Earl of Hopetoun, came into the possession of Craigiehall

by marriage. In 1733 the Hon. Charles Hope of Craigiehall

married the daughter of Sir William Weir of Blackwood, and

assumed the name of Weir or Vere. The present proprietor

of Craigiehall is his direct descendant.

A visit was made on the following Saturday to Dollar and

the glen of Castle Campbell. The leader. Miss Mary N.

Allan, LX.A, met the members at the station, and conducted

them first to the well-known Dollar Academy. A short and

interesting account of the school and its founder was given

by Miss Allan, and the party then walked through the

glen to Castle Campbell. A larger number of plants than

usual at this season were seen in bloom. The leaves of

ferns were well unfolded, those of Zastrea Oreopteris and
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Scolopendrium vulgare being conspicuous. Near the entrance

to the castle a plane-tree {Acer Pseudo-platamts) was pointed out.

It is upwards of 1 3 feet in girth at 8 feet from the ground.

It is called the " maiden-tree," because of its singular

beauty and symmetry of form. At the castle, once in-

habited by the Argyll family, the leader pointed out the

keep and its dungeon, and the pulpit outside, where John

Knox is said to have held Communion Service after the

Eeformation. A visit was then made to " Kemp's Score " or

cut, a remarkable fissure in front of the castle. It is a

natural cutting in the rock, improved by artificial means. It

is more than 100 feet from top to bottom, and was used as a

passage to obtain water from the stream below in the event

of a siege. From the roof of the great hall there is a com-

manding view of the surrounding country, with the " silver

winding Devon " flowing beneath, of which Burns sang

—

" Let Bourbon exult in his gay gilded lilies,

And England triumphant display her proud rose,

A fairer than either adorns the great valleys

Where Djevon, sweet Devon, meandering flows."

On May 20 Mr T. C. Day gave another geological demon-

stration on the Pentland Hills at Loganlee. This excursion

took place in delightful weather, and a large number were

present. They travelled by motor -bus, and on arriving at

the waterfall at Loganlee, plans and sections were displayed

to illustrate the geological relations of the rocks, and to give

an idea of the origin of the great anticlinal fold out of which

the Pentland Hills have been eroded. The position and re-

lationship of the Silurian rocks, the oldest in the district, were

made clear,—how they were folded and denuded, and how
the lower Old Eed Sandstone rocks were deposited on the

upturned edges of the Silurian rocks, together with their

associated volcanic material (lavas and tuffs) : how these

were in turn succeeded, after folding and denudation, by the

upper Old Red Sandstone series, and the lower members of

the Carboniferous series. The great intrusive mass of Felsite

which composes the North Black Hill was also noticed, and

the points where it came in contact with the lower Old Red
conglomerates above and the Silurian mudstones below (see
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Plate XXIX.), the effect of contact being particularly observed.

The glacial phenomena were discussed, and the party climbed

above the waterfall and searched the bed of glacial drift for

scratched and polished specimens, good examples of which

were secured.

On Victoria Day there was a whole day's excursion to

Jedburgh. On arrival the party were met by Mr Stedman, the

Town Clerk, who kindly acted as leader of the excursion. He
pointed out the more interesting parts of the town ; and a visit

was made to the Abbey, where he drew the attention of the

members to the reproduction of the finest Norman doorway

in Scotland. The wonderful minuteness and delicacy with

which the flowers and animals are carved on the doorway

surprise every visitor. After an inspection of Queen Mary's

house, the party drove to Monteviot, with permission to

botanise the grounds and policies. Several fine trees were

observed. In front of the house a magnificent Spanish

silver-fir {Abies Pinsapo) grows with a straight stem to the

top. In front of the summer-house is a fine specimen of the

weeping ash, near which are a few old trees, supposed to be

the remains of the ancient forest extending from Jedburgh

to Melrose. Among the rarer wild plants were Adoxa

Moschatellina, Arenaria trinervis, and Arum maculaticm. Mr
Eraser found a new locality for Poa Chaixii ; and a very rare

plant, Actcea spicata, was gathered by Miss Helen Graham.

It has only once before been recorded from Scotland as grow-

ing on a wall at Cleish Castle, but has long since disappeared.

It was in flower and growing in quantity. It is probably a

garden escape, but is now well established in its wild habitat.

It grows wild in England, but is confined to the bushy lime-

stone districts in the north. After a good day's work in

beautiful woods and in the finest of weather, the party drove

to Timpendean, where they were kindly entertained by Mrs

Stedman.

On Saturday, May 27, upwards of 20 members trained

to Giffbrd, and, under the leadership of Miss Drysdale and

Mr G. Cleland, walked over the Lammermuir Hills to Oxton.

On the following Saturday there was a zoological excursion

along the shore between Gosford and Port Seton, under the

leadership of Mr D. C. M'Intosh, B.Sc. For weeks previous



PLATE XXIX.—An Account of the Excursions (i9ii).





1910-1911.] An A ccount of the Excursions ( 1
9u ). 379

to this excursion the sea had been so calm that the shore did

not show many examples of animals recently cast up by the

tide. A storm a few days before the visit would have added

greatly to the interest of the walk along the sands and the

examination of the rock-pools. But still many specimens,

chiefly of typical sea - shore forms, were collected. The

following may be mentioned :

—

Eudendrium ramosum. Tellina tenuis.

Halecium haleciimm. Mactra stultorum.

Echinus esculentus. Lutraria elliptica.

Flustra foliacea. Solen ensis.

Gammarus locusta. Mya arenaria.

Idotea tricuspidata. Chiton marginatus.

Nephrops norvegicus. Patella vulgata.

Crangon vulgaris. Helcion pellucidum.

Ostrea edulis. Trochus cinerarius.

Pecten opercularis. Littorina littorea.

Mytilus edulis. Turritella terebra.

„ modiolus. Buccinum undatum.

Cardium edule. Fusus antiquus.

Among the plants collected along the shore were

—

Goch-

learia Armoracia, Solamim dulcamara, Agrimonia Eitpatoriaj

Cerastium arvense, Cynoglossum officinale, Geranium sanguineum,

Glaux maritima, Carduus motans, and Polysijphonia fastigiata.

On Saturday, June 10, the members travelled to Kilcon-

quhar, and botanised the moorland of Drumeldrie or Largo

links under the leadership of Mr Rupert Smith. The plants

found were both interesting and abundant. The mimulus,

the viper's bugloss, the hound's-tongue, and hemlock were in

bloom in great profusion. Among the less common plants

collected were Orchis latifolia, 0. incarnata, Arahis hirsuta,

Fapaver Argemone, Salsola Kali, Salicornia herhacea, Thalictrum

minus, Scirpus maritimus, Garex hirta, and Elymus Arenaria.

In the course of the walk several newly-hatched chicks of

the lapwing were caught ; and a fine specimen of the Scarlet-

winged Jacobsea moth— an insect which sometimes appears

early in the season in great numbers. The under side of

its wings exactly resembles the upper side in colour, a peculi-

arity very uncommon among both butterflies and moths.

Owing to the inclemency of the weather, the next excur-
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sion did not take place till the 1st of July, when the members
went to Saltoun under the leadership of the Secretary. The

party were conducted along a bypath through the woods to

Humbie. The ground was well botanised, and several inter-

esting plants were collected, among which were Equisetum

maximum^ Veronica montana, Arenaria trinerms, Adoxa Mos-

chatellina, and Anchitsa arvensis. Before returning homewards

the " Children's Village " at Upper Humbie was visited.

On the following Saturday the members visited Prestonhall

and Ormiston grounds, under the leadership of Mr George

M. Brotherston. The party left Waverley for Eskbank, and

motored to Prestonhall. The grounds were botanised for

several hours, and among the plants found were Verbascum

plioeniceum, Geranium nodosum, G. jpliceum, Villarsia nymphce-

oides, Butomus umhellahis, Alchemilla conjunda, Pulmonaria

officinalis, Typha latifolia, T. angustifolia, Hieracium anran-

tiacum, Buhns odoratus, Bosa rugosa, Ptelea trifoliata, Stajphylea

finnata, Populus halsamifera— a native of North America,

remarkable for its fine foliage in early summer and the

pleasant fragrance of its buds and leaves,

—

Sisymhrium pan-

nonicum, Veronica salicifolia, Galium uliginosum, Bumex viridis,

and several fine varieties of Acer japonicnm. By the wayside

between Prestonhall and Ormiston the bladder campion was

found at its old station in both forms

—

Silene cucuhalus and

S. puherula. The party then entered the grounds of Ormis-

ton and visited the celebrated yew tree,—the largest yew, and

one of the oldest, in Scotland. It was a tree of some size in

the beginning of the thirteenth century. Wishart and Knox
held religious services under its shade, and at present more

than 200 people can be seated comfortably under it.-^ In the

grounds were some interesting plants,

—

Uuphorhia Zathyris,

Spircea alba, Asperula taurina, Luzula nivea, and Geranium

lucidum.

The last summer excursion was to Clovenfords, under the

leadership of the Treasurer. The members travelled to

Thornilee, and botanised the roadside and banks of the Tweed
to Clovenfords. The plants collected were Carduus nutans^—

^ For a very interesting account of this historic yew-tree, see 'Transactions,'

vol. ii. pp. 30-41, art. "Ormiston Hall: Its Yew-tree and other Antiquities,"

by Mr J. Lindsay.
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a new station for this thistle,

—

Sedum album, Anchusa semper-

virens, Upilohmm roseiom, and Spircea salicifolia. When
approaching Clovenfords the party was increased by other

members who had gone by an earlier train. Among their

collection of plants were Mimulus guttatus, Sedum Lydium,

Phalaris arundinacea var. 'pida— got by the side of the

Caddon Water,— Malva moscliata, Lepidium sativum, and

Pajpaver somniferum. At Ashiestiel Mr Keid conducted

the party through the grounds, and among the plants seen

were Spircea arifolia, Philadelphus coronarius, P. muUiflorus,

Veratrum nigrum grandiflorum, and several species of

Lysimachia and Sidalcea. A visit was afterwards made to

the house where Sir Walter Scott resided when he was

Sheriff of Selkirkshire. Mr Eeid pointed out the oak-tree

under which he wrote " Marmion," and the mound called " The

Shirra's Knowe," covered with trees, beneath whose shade

much of Scott's poetry was penned. In the woods was got a

specimen of the antler moth {Charceas graminis), whose cater-

pillar, during Scott's residence, was produced in such profusion

as to destroy the whole herbage of the district—the only

plants saved being the heather, the heath-rush, and the smooth

heath bedstraw.

On Saturday, the 30 th of September, the first of the Crypto-

gamic excursions was held at Hopetoun, under the leadership

of Mr D. A. Boyd. The whole ground covered was absolutely

barren, not a single Bussula, Hygrophorus, or Lactarius being

found. The only interesting Hymenomycete found was

Hirneola auricula - Judce, which was fairly abundant on old

elder-trees. Over thirty species of microfungi were noted, of

which the most interesting were the following :

—

Massaria inquinans (Tode) Fr.—On dead branches of Sycamore.

Phyllachora sambiici Desm.—On living leaves of Elder.

Camerosporium macrosporum (B. & Br.) Sacc.—On dead twigs of 'Mock.

Orange (Philadelphus).

Steganosporium piriforme (Hoffm.) Corda.—On dead bark of Sycamore.

Ovularia doronici Sacc.—On living leaves of Leopard's-bane.

Kamularia taraxaci Karst.—On living leaves of Dandelion.

R. plantaginea Sacc. & Berl.—On living leaves of Eibwort Plantain.

Stilbum erythrocephalum Ditm.—On rabbit-dung.

Splendid weather favoured the last excursion of the season,
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which took place to Humbie, near Aberdour, under the leader-

ship of Mr Eupert Smith. On account of the dryness of the

weather, fungi were still scarce, and among some twenty

Hymenomycetes collected, the only one worth noting was

Polyporus picipes. About thirty species of microfungi were

identified by Mr Boyd, of which the most notable were the

following :

—

Cenangium abietis (Pers.) Rehm.—On dead bark of Scots Fir.

Bulgaria polymorpha (CEder) Wett.—On bark of fallen trunks.

Anthostoma turgidum (Fr.) Ntke.— On dead bark of Beech.

Valsa ambiens Pers.—On dead bark of Beech.

Libertella faginea Desm.—On dead bark of Beech.

Ramularia taraxaci Karst.—On living leaves of Dandelion.

Stilbum erythrocephalum Ditm.—On rabbit-dung.

The excursions were again well attended, and notwithstand-

ing the inclemency of the weather at several of them, the

average attendance of upwards of 30 was maintained.

EXHIBITS IN NATURAL HISTORY,

At the evening meetings during this session the following

objects were shown :

—

Plants gathered in the Arabian desert : Stachys affinis,

Frankenia pulverulenta, Gymnocarpits decander^ Reamuria

hirtella, Zygopliyllum coccineum. Also Zilla myagroides Forsk.

from the Nile Valley—(Mr Eupert Smith).

Curious Balls, formed of fibres of a grass- wrack, found in

a bay near Cannes—(Mrs Carphin).

Living specimens of young Mle Crocodile {Crocodilus

niloticus), young American Crocodile (Crocodilus acutus)—(Mr
T. H. Gillespie).

See pp. 341, 342 for a list of other exhibits.
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ANNUAL BUSINESS MEETING.

The Annual Business Meeting of the Society was held in

the Hall, 20 George Street, on the evening of Wednesday,

October 25, 1911,—Mr A. B. Steele, President, in the

chair.

Mr A. A. Pinkerton, Honorary Secretary, submitted the

following report :

—

"During the Session 1910-1911 six indoor meetings of

the Society have been held. The attendance at each was

very satisfactory. The outdoor meetings numbered fifteen,

and the average attendance was 31. The weather, on the

whole, was favourable except on two occasions, when the

excursions had to be abandoned.
" The Society has lost by death Mr Kobert Service, a

Corresponding Member, and Mr J. Gordon Mason, S.S.C, both

of whom were old and active members.

"The membership at this date is 214, a net increase of 12.

During the year 19 names have been withdrawn and 31

names added.

"The Society is under obligation to Mr W. C. Crawford,

the Convener, for his facilities to the Microscopical Section,

and to Mr T. Cuthbert Day for operating the lantern at the

indoor meetings."

The Statement of Income and Expenditure for the year,

already in print and in the hands of members, was held as

read. The income for the year was £63, 6s. 9d., and the

expenditure £52, 14s. 3d., showing a balance of <£10, 12s. 6d.

in favour of the Society.

The President intimated that Mr George Cleland, Honorary

Treasurer of the Society, had resigned, and it was fitting that

the Society should thank him for the time and labour which

he had devoted to this office, during the many years he had

held the Treasurership. Mr Cleland, the President added, was

not leaving us, but had been advanced a step higher. The
meeting accorded a very hearty vote of thanks to Mr
Cleland for his services.

The following is the List of Office-bearers and Councillors

VOL. VL 2 D
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for Session 1911-1912, as now elected, new names being in

italics :

—

President—A. B. Steele.

Vice-Presidents—T. Cuthbert Day, George Mackay, and

George, Cleland.

Honorary Secretary—Allan A. Pinkerton.

Honorary Treasurer

—

John G. Douglas.

Editor of ' Transactions '—James B. Stewart, M.A.

Auditors—K. C. Millar, C.A., and Charles Campbell.

Councillors— James Saunders, Thomas A. D. Wood,
Ferguson Hamilton, Eobert M. Adam, Miss Janet Kemp,
Miss Madge Drysdale, T. H. Gillespie, D. C. M'lntosh, B.Sc,

Miss Susan Y. Macphail, Miss Jessie Graham, J. Gordon

Munro, and James Buncle.

The President announced that Mr M'Keever, who had done

some excellent work for the Society, was about to leave for

an appointment in Canada. While wishing him success

in his new undertaking, the hope was expressed that Mr
M'Keever might return in a few years, when his engage-

ment had terminated.

The usual votes of thanks brought the meeting to a close.

At this meeting Mr J. C. Adam read a paper entitled

"Bird Haunts with a Camera." The paper was illustrated

by a large number of beautiful lantern-slides, depicting the

haunts and nests of birds on mountain and moor, in woods

and forests, by the margin of lochs and streams, and on the

seashore. Mr Adam was accorded a very hearty vote of

thanks for his interesting communication.
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L_^ MID-LOTHIAN BURN,

By Messrs J. U. REID and R M. READDIE.

{Communicated Nov. 22, 1911.)

On a certain day in the autumn of 1908 two friends were

walking in the country, and in the course of their walk came

on a bridge over a stream. Leaning on the bridge the one

inquired of the other which water this was. "Don't you

know ? " was the reply ;
" that is the So-and-so Burn " (naming

it). Still speaking of the beauty of other parts of the burn,

which both knew, one of the friends, with the keen eye of

the naturalist, pointed out a beautiful specimen of the king-

fisher which immediately rose and flew up-stream, its brilliant

plumage glinting in the sunlight. How far this incident in-

fluenced the mind it is impossible to say, but one remarked

that it had long been a dream of his to attempt the photo-

graphing of the whole course of the burn, but that practically,

so far, the dream had not been realised. Somewhat to the

speaker's surprise, and altogether to his delight, the other

friend remarked, "If you care to take up such a piece of

work then I'm with you." The compact was sealed; and

here we have the privilege of submitting the result of our

work.

We are out on the hills, and though all is peaceful on
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Corston, the basaltic rocks around us speak of a time when
the giant forces of upheaval did their work. To-day we reck

not of that, but have one feeling in common as we rest on

the hillside at the source of our burn—a feeling of deep

satisfaction. It is good to be here, unfettered and free, with

a great expanse of hill, dale, and sky spread out before

us. Who would not eagerly join us as we breathe the

exhilarating atmosphere, and enjoy to the full the sweet

aroma of the hills ? For the present, the city and its

bustling life is far from us, and in our thoughts it is still

farther away. Who thinks of that grinding life when sur-

rounded by nature in lavish mood ? We see the shepherd

coming over the crest with long swinging stride as he en-

gages in his lonely work. All around the sheep move slowly,

as if they would not, and crows have sat longer on yon perch

than we care to note. Sitting there amid a silence broken

only by the bleating of sheep, and the wild insistent cry

of the pee - weep as it circles on restless wings overhead,

we are filled with strange content. Claverhouse and his

Dragoons and the bloody " killing time " are brought to mind,

as we recall the old Galloway nickname of " The Murder

Bird," given to the bird screaming now, even as it did

then.

Away to our right, past the sparse fields of the upland

farms and over the moors, where are seen the Craigs of

Dalmahoy breaking the sky - line, lie the rich grain - laden

fields of Wester Mid-Lothian. To the north and north-west

the landscape is dotted with homesteads whence, even at this

distance, is heard the faint lowing of cattle, and we can see

them, in single file, making for the gate as they hear the

well - known voice calling them. Still farther beyond, a

kindly haze softens and tones down the belching smoke

and unshapely bings of the coal - pits and shale - mines of

West Lothian, and of more distant Lanarkshire.

The winged songsters are in merry mood, and each gives

its contribution of melody. High up in the blue, sounds over

all the trilling of the lark: while near at hand a subdued

conversation between two feathered mates leads to a dis-

covery of the blackbirds' nest in the whins.

It is with great satisfaction, then, that we stand at the
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source (Plate XXX., Fig. 1). We count it something to be

witnesses, so to speak, of the birth of one of Nature's activi-

ties. We are looking at the spring from which flows the

water that after many a winding, and living a life all its

own, will at last lose itself in joining a larger river on its

way with a contribution to the great ocean. Here, surely,

is a parable of life.

It is a small stream which we follow, losing itself at times

in the grass, and then peeping out as if to lure us on. After

travelling some distance we reach a dry water-course which

gives evidence that, at times, its addition to the burn will

be no mean one. Shortly after the junction our streamlet

makes a sudden dash for lower ground, and at this point

has all the characteristics of a hill burn. Soon is reached

a comparatively flat bit of country, through which it flows

in extraordinarily tortuous lines. From this point the burn

lazily finds its way through pasture-land, though its stony

bed indicates that in flood - time there will be no lack of

life and bustle.

We may here say that our course leads in succession

through the estates of Ormiston, Linburn, Hatton, Dalmahoy,

to mention only a few, before the final stage is reached.

Our burn is a shy burn, and in its modesty never seeks

to obtrude itself. It chooses a quiet and retired path,

and nothing seems to delight it more than to hide itself

in a thick undergrowth of grass, tree, and shrub, and

there it asks us to follow if we can. But we anticipate

too much.

We trace its movements through a wood which to-day is

charming in its colouring and play of light. In a short while

we come to a small pond, and from the character of its

surroundings we jokingly refer to it as the " lagoon," and

recall the stories of our boyhood days about West African

pirates and their doings in the mangroves. From this pond
it escapes and makes another rush for lower ground, where,

for the first time, it flows through cultivated fields. Here
there is nothing particularly interesting to observe, but some-

how in its babbling we always seem to hear such an in-

vitation as
—

" Come with me, and I shall yet show you my
beauty." And so in the spirit of hope we follow on. Nor
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are we mistaken in that which we heard, as, after wandering

through more fields, and pushing our way through a thicket

of young firs, we suddenly find ourselves in a charming

glade.

Eomance and poetry seem in the air, and we have little

difficulty in persuading ourselves that here is a delightful

setting for a Midsummer Night's Dream. In imagination

we see that most delightful bit of mirthful comedy— the

rustic would-be actors rehearsing their famous make-believe.

Bully Bottom, clad in his conceit, is here, and Puck too, ready

for all manner of mischief. The burn hurries on its way,

and though tempted we must not dally too long over Shake-

speare and his immortal creation.

The frighted scurry—half run, half fly—of water-hens

betrays a haunt but rarely disturbed. Our stream here

takes on the appearance of a pond, the home of swans and

of wild ducks, as well as of those smaller water-fowl which

we have just startled. On our approach all disappear. The

presence of a camera drives them to take shelter on a tree-

covered island, where they remain hidden under a screen

of dipping branches.

It is a bright afternoon in March (Plate XXX., Fig. 2) that

we make our first acquaintance with this particular stretch of

our burn. The sun is brilliant, and huge cumulus clouds

come up from the west, and sailing across a sky of intensest

blue, tempt many a halt to secure their fleeting effect. The

air with its sharp touch is exhilarating, and our spirits rise as

we tramp steadily on. Before reaching our destination, how-

ever, we experience Spring's fitful change, as now the blue

gives place to neutral grey. The day still further darkens,

and through the trees sweeps the wind in mournful wail.

Yon rugged escarpment which a minute ago stood boldly

outlined against the sky, is all but obscured by driving hail

and sleet.

On another visit we had many opportunities for picture-

making. One of these had its own difiiculty to surmount.

The sky, almost cloudless, was of a delicate blue, with just a

touch of purple in it, while the top branches of the beeches

had that purply colour seen only in early spring.

The first tributary of any importance joins at this point,
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and much inclined as we were to expose some plates on it we
refrained. We feel sure, however, that a careful study would

be well rewarded in the shape of some good negatives. We
were not always favoured with fine weather on our excursions

;

that were too much to expect in our climate, the chief charm

of which, it is said, lies in its changeful nature, and to be

candid, a few soakings fell to our share. On this particular

day we looked, doubtless, rather woebegone, wet through with

a heavy east haar. We had practically drawn a blank, and

the sight of ducks, wet as we were ourselves, busy fishing in

the water, inspired our hopes. The question was, would the

ducks settle sufficiently long to afford a successful exposure.

Many artifices were used, and much strange, but apparently

not fowl, language employed to quieten these ducks, but they

were indifferent both to threat and flattery, and in despair

the cap was taken off. The plate obtained was more satis-

factory than might have been hoped for.

A little way below Burnwynd there is a good view looking

back to the estate of Hatton, about which we propose to give

some historical facts.

A short distance westward from here stands a magnificent

gateway—the principal entrance to Hatton House. Of the

mansion the late Mr J. E. Findlay writes, "Even in the

present state of comparative decadence it is still a striking

example, substantially intact and perhaps unique in its form

and scale, of the Scoto-French mansion or chateau of the

seventeenth century, superinduced on a much more ancient

tower."

In 1374 the town and lands of Halton were granted by

Eobert II., King of Scots, to one John of Halton, from whom,

three years later, they were purchased by Allan Lauder. An
ancient and important family were these Landers—styled the

Landers of the Bass, from their ownership of that rock. Sir

George Lauder and two of his brothers fell with their king at

Elodden. In 1451 William Lauder of Halton was prominent

in connection with the assassination of the Douglas by

James II. in Stirling Castle. In revenge a brother of the

murdered earl seized and held Halton, and in the Treasury

accounts certain sums of money are entered as having been

paid for the carting of the "muckle bombard and stones
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for the same " to Halton, for the purpose of briDging the

Douglas to reason. Here the Earl of Bothwell spent the

night before his abduction of Mary of Scots. In 1653 the

house and lands passed by marriage to Charles Maitland,

younger brother of the Duke of Lauderdale, and his successor

as earl, and for over a hundred years it remained one of the

chief possessions of the Lauderdale family. These were the

palmy days of Halton, when the Earls of Lauderdale vied

in hospitalities with the Earls of Hopetoun. In 1792 the

eighth Earl—Citizen Maitland as he was termed—sold the

house and lands to the Scotts of Scotstarvet for £84,000—

a

small part of its value ; and they, again, sold the house to

Dr Davidson, of the Tolbooth Church and of Muirhouse, for

£14,000. The property was acquired in 1870 by the Earl

of Morton.

Much could be told of Halton and its owners, but we must

hasten on.

The lands of Dalmahoy, originally belonging to the Dal-

mahoys of that ilk, about the middle of the seventeenth

century passed into the hands of the Dalrymples, and were

purchased from them by James, Earl of Morton, about the

beginning of the eighteenth century. On our way to the

mansion-house we pass the private chapel and burial-ground

of Dalmahoy, where is seen a rudely-incised cross, to which

neither record nor tradition attaches, save that it was re-

moved from Hatton grounds last generation.

Among the historic relics of the Morton family, the house

contains—the original Scottish Parliamentary Bible which

belonged to the Eegent Morton ; the Warrant for the confine-

ment of Mary, Queen of Scots, in Lochleven Castle ; and the

five keys of the castle thrown into the loch when Mary
escaped. Among the paintings may be seen portraits of the

Eegent and of Queen Mary ; and the needlework on the

staircase is said to have been wrought by the royal prisoner

in the island castle.

Adjacent to the house there is a loch of considerable

dimensions whose overflow acts as a feeder to our burn.

We have, perhaps, stayed away too long from the banks of

the stream wandering in the fields of history, but having paid

such tribute to the past, let us resume our journey. It may
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be interesting to offer some notes on the botany of the

burn-side.

The immediate neighbourhood of the stream provides

during the spring and summer months an interesting and

varied succession of wild plants. In some of the upper

reaches the banks are clad with a natural growth of trees and

shrubs, among which alders and willows predominate. The

display of catkins which such a vegetation furnishes in early

spring is remarkable. Of low - growing plants, the lesser

celandine, the butter-bur, and wild garlic are abundant in

many places, while, with the exception of one particular

locality, the primrose and wild hyacinth are of less frequent

occurrence. With the disappearance of the spring flowers,

patches of the greater stitchwort and red campion take their

place, along with a variety of umbelliferous plants, like the

hedge parsley and sweet cicely.

As spring advances into summer, the character and variety

of flowers and plants are an index of the richness of the soil

and of the genial conditions under which the vegetation

flourishes. In its lower course the stream has cut out for

itself a deep channel through the rich loam of the corn-lands.

Here the flora is extremely vigorous in growth. In the still

eddies of the burn may be found the marsh-marigold and the

flote-grass, while the edges of the deeper pools show a lux-

uriant growth of the bur - reed, the great willow-herb, and

the reed canary grass. On the banks we meet with the

following in comparatively great abundance : Leopard's-bane,

a beautiful yellow composite, an alien which has now estab-

lished itself in many localities
;
yellow rocket or bitter winter

cress; the two species of comfrey {Sym^phytum officinale and

tuberosum), meadow cranesbill, the largest of the wild geraniums

native to Scotland; water figwort, an uncommon species in

many parts of the country, but abundant in Gogar Burn

;

wild valerian, and water mint.

The natural vegetation of the fields that encroach on the

banks is of quite a different character, but as not strictly

belonging to the stream we take no note of it. Among the

rarer plants found close to the stream may be enumerated the

following: Cuckoo-pint or lords-and-ladies (Arum macu-

latum), the common gromwell, a plant not common in the
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Lothian district, and the knotty geranium {Geranium

nodosum)^ an alien species which seems to be well estab-

lished quite near the burn in one locality.

" Ko more to-day " had just escaped our lips, when we
came in sight of the Old Bridge, an interesting relic of a

bygone age. What fascination is here ! Forgetful of the

hour, we linger long while imagination calls up for us success-

ive scenes in Time's ever-changing pageant. First a hollow

rumbling, and our bridge shudders at the passing of the

" meikle bombard," Mons Meg of modern days, on her slow

way to quell the power of an arrogant Douglas in Hatton's

ancient pile. Years roll by, and now a company of horsemen
;

and chief to catch the eye is one whose flowing beard the

prisons and galleys of France have whitened before its time

—John Knox,—westward bound for Calder House, there to

dispense the Sacrament— the first sacrament of Eeformed

Scotland. Anon another band of horsemen, but what a con-

trast to that last, and how different its mission ! Grim old

Dalzell of the Binns, he of the long snow-white vow-beard,

uncut since the death of his sovereign master Charles I.,

sweeps past at the head of his "grey dragoons." Eullion

Green and the southern Pentland slopes will know of this

band before evening falls. And what of that other company

—that moving conventicle of prayer and sermon—who early

yester-morn crossed our burn some three miles down ? James

Wallace, their ill-starred leader, says, " It was one of the

darkest nights, I am persuaded, that any in that company

saw. Except we had been tied together, it was impossible to

keep together, and every little burn was a river." And again,

" Through that sore night of frost and snow they marched

rather like dying men than soldiers going to conquer." Our

bridge was spared that pitiful sight.

Dreaming thus, a motor-car whirls past in clouds of dust

on the niodern road hard by, and we rudely wake to the fact

that ours is another age. Other times, other requirements

;

the dangerous turn and the fairly steep gradient must take

place, and here we have the new bridge with its greatly

heightened roadway. On the rising ground to our left stand

the ruins of a farmhouse, burnt down some thirty years ago,
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and never rebuilt. The would-be funny partner, an anti-

woman-suffragist by the way, suggests that it derived its name
from the wife of a one-time long-suffering tenant. It is

called " The Jaw." We are here compelled to pass for a

while from our burn, which at this point flows with an angry

rush beneath the Union Canal, as if in haste to leave that

odoriferous waterway far behind. In fullest sympathy we
seek a bridge and hurriedly cross.

Under happier circumstances we obtained some good

pictures in this neighbourhood. The house embosomed in the

trees on our left is Kirkland Lodge. How it got its name we
are unable to say. It does not appear on John Adair's map
of 1680, although Over Gogar, which stands at no great dis-

tance, does. Whatever its origin, our thoughts involuntarily

go back to pre-Eeformation times with the widespread church-

lands owned by men concerned more about fat revenues than

about the duties of mother-Church and the spiritual welfare

of the people entrusted to their care. Pondering thus, we
are startled by a rustling in a clump of brambles growing on

the further bank, and a moment later a pheasant rises, and,

passing overhead with a whirr, disappears in the field beyond

the trees.

Leaving the Kirkland grounds our burn now enters those

of Gogar Bank, in the flower-garden of which it is not the

least beautiful feature. Much as we longed to secure a

photograph of so pretty a scene as the combination of stream

with beds of flowers presented, an awe-inspiring " Beware of

the Dog," writ large on the rear of a kennel, advised a wide

detour and speedy withdrawal. We took the advice.

We are now once more on the public highway, and reluc-

tantly part, for a time at least, with our watery companion.

The temptation to follow on is strong, but, were we not already

aware of the fact, the shriek of a locomotive tells us that the

iron road with its inevitable " warning to trespassers " lies

across our path. Mindful of the maxim concerning discretion,

we choose the longer way, and admire in passing the quaint

beehive-like lodge of Millburn Tower, to-day resplendent with

scarlet geranium and Virginia creeper. Eastwards now along

the avenue of stately elms, past Gogar Green, and we are with
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our friend again, and, ten minutes later, arrive at the point

where it flows from underneath the railway. What a wealth

of growth is here ! Along the margin of the field, the narrow

strip untouched by the ploughshare is overgrown with breast-

high nettles and grasses, while the stream itself is all but

hidden here and there in the luxuriant growth of butter-bur

and willow-weed. This was an oft-visited spot, and three

slides which we have picture it at different periods. First,

early summer, with its varied range of greens varied to the

eye, but so much alike when transferred to the uncorrected

plate. A colour plate alone could have depicted what we
saw. Then November, grey and chill, with empty fields again

ready for the plough, gives quite another picture of this out-

of-the-way corner. Next a snow-clad landscape induced us

to take the now familiar road. The March sun seemed hotter

than its usual, and the rapidly blackening branches of the

trees we passed, warned us to hurry if our long-wished-for

snowscape was to be realised. A furrowed field lying

under snow some inches deep scarcely provided the best

of going, and we were in anything but the fittest condition

for a hand camera exposure when our destination was

reached.

From here the character of the land drained by the burn

greatly changes. Wide open fields take the place of swelling

wooded country. Through these corn-lands it winds its way
past wind-blown solitary trees marking out its course of grace-

ful curves. A farmhouse appears in sight, and near at hand

a ford which requires but the ploughman with his wearied

team to complete the picture. A wooden bridge here spans

the stream, and within a short distance of it we secure on

different occasions several good photographs.

The farmhouse on the slightly rising ground to the right is

called Kedheugh, and from there the eye roams eastwards over

a beautiful stretch of country, which until the later years of

the seventeenth century was covered with water—the over-

flow from our burn in times of flood. By cutting the Stank

and other drains about 1670 and later, this western loch was

drained. Another sweeping curve, bordered by neither bush

nor tree—cheerless and pictureless we thought it that day our

snow - scenes were obtained— carries us between Millburn
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Tower and Gogar Park to the reach, familiar to any one walk-

ing south from Gogar village.

For the next half-mile or so our stream pursues its course

through the policies and in front of the mansion-house of

Gogar Burn. The fields to our left at one time were known
as the " Flashes," a name of doubtful origin, although the

attempt has been made to connect it with the fight which

here took place on August 27, 1650, between the forces of

Cromwell and Leslie. To-day the greenest of pasture lands,,

it appears to have been then wild and uncultivated—a place

of bogs and marshes. In Cromwell's words,—"The van-

guards of both the armies came to skirmish upon a place

where bogs and grasses made the access of each army to the

other difficult. We, being ignorant of the place, drew up
hoping to have engaged, but found no way feasible by reason

of the bogs and other difficulties. We drew up our cannon

and did that day discharge two or three hundred great shot

upon them ; a considerable number they also returned to us

;

and this was all that passed from each other." And again.

Captain Hodgson, Carlyle's " Pudding-headed Hodgson," the

Yorkshire captain, informs us,
—"Both armies marched to-

Gogar, Tuesday, August 27th, and played each upon other

with their great guns ; but because of Gogar Burn and other

ditches betwixt the armies, they could not join battle." Gogar

burn and otlieT ditches^ forsooth ! But it is only Pudding-

headed Hodgson that writes thus.

In 1811 when the mansion of Gogar Burn was in course

of erection, a bronze sword and scabbard tip, a circular buckle,,

also of bronze, and a ring-shaped article of gold, were found

;

all four articles are to be seen in the Antiquarian Museum,.

Queen Street. Also interesting to the antiquarian are the

numerous stone graves laid bare when the neighbouring

mansion of Hanley was being built in 1834-35. At one

time Hanley went under the name of Gogar Camp.

The village of Gogar is said to have contained at one time

over 300 inhabitants. At the end of the eighteenth century

it had among others a watchmaker, a flesher, a baker, a black-

smith, a Wright, and a schoolmaster. In 1838, including

the farm, it numbered only seven families, with 24 indi-

viduals. Small though it was even at its largest, the village
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of Gogar has had its witch, like most places. In 1649 Kett

Gibb of Gogar, Clattering Megge of Katho, and Magic Bell

of Corstorphine were arraigned for trial before the minister,

Sir John Couper of Gogar, and several other gentlemen, for

having had dealings with the devil. Kett, then an old lady

of eighty, confessed to meeting his majesty, who appeared

to her when a girl of twenty in the form of a " muckle grim

man." This was sufficient,— the usual burning followed.

Speaking of witches, we may mention the old woman living

in the neighbourhood of Halton who frequently, in the guise

of a hare, gave sport to an Earl of Lauderdale and his

hounds. On one unfortunate occasion, however, the dogs

proved too fast for her ladyship, who just managed to escape

into her house at the expense of a severely mauled leg.

The Earl dismounted and entered, only to find the old

woman sitting by the fire and bemoaning the rheumatics

which would not allow her to cross the floor without

limping.

Behind the village, and close to where the comparatively

level ground dips away towards the stream, stands the pretty

little church which was built in 1890. The ancient church,

whose walls long stood roofless, was disused in the early years

of the seventeenth century, through the then parish of Gogar

not being able to support a minister of its own. On 6th June

1591 there was a visitation of Corstorphine and Gogar by

certain members of Edinburgh Presbytery, who reported that,

*' In the minister of Corstorphine (Andrew Forrester) they

fand naething sclanderous, and all things in the Kirk they

fand in a good state; and as concerning the Kirk of Gogar,

they thocht good, it being so small a congregation and syk

near to Corstorphine, that it should be joinit thereto, in which

opinion the brethern of the Presbytery acquiesced." Not-

withstanding this favourable opinion, the union was not

accomplished until several years later, when the minister of

Corstorphine conducted service at Gogar on alternate Sundays,

—an arrangement unsatisfactory to both parishes and soon

departed from. Thereafter the Gogar parishioners had seats

allotted them in Corstorphine Church.

The estate of Gogar was gifted by Robert the Bruce to his
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faithful companion Sir Alexander Seton. He was one of

those who signed the famous letter to the Pope in 1330
asserting the independence of his country, and vowing that

as long as a hundred of them remained alive they should

never submit to the King of England. In turn the lands

were held by the Haliburtons of Dirleton, the Logans of

Eestalrig, the Coupers, the Myretouns of Cambo (near Crail),

and the Eamsays of Barnton, in whose possession they now
remain.

About a quarter of a mile below the church and a little

back from the burn stands Gogar House. Above a window

in the south front of the mansion is a stone which has carved

on it the date 1625, and the monogram "I. C. and H. S.,"

for John Couper and Harriet Sinclair, his wife. Selway thinks

that a part of the house is of an earlier date
;
probably that

portion to which the modern porch has been added was the

original building, and was enlarged by John Couper on his

succession. The interior of the house is said to be disappoint-

ing through its many modern alterations. The cellars, how-

ever, are still furnished with their original hooks of massive

size, which, doubtless in troublous times, would be heavily

weighted with provisions for the defending party. Behind

the house stands an ancient oak. The stretch of water from

the church to the mouth would appear to be the very Mecca

of local anglers. One day last April seven Job-like indi-

viduals were counted cowering and creeping along the burn-

side, but, judging from their woebegone faces, the trout were

not on the feed that day. It is a mistaken notion that this is

the best part of the burn. Now, we know of a place,—but

that is quite another tale.

And what of the races that have peopled our valley since

the dawn of history ? In the place-names wherever we turn

there is evidence of Pictish occupation. Dalmahoy ; Eatho

(Gaelic, rath—a fort, the second syllable being doubtful)

;

the Almond (Gaelic, amhidnn—a river) ; Gogar itself, said to

be derived from the Gaelic word signifying light, to mention

only a few,— all speak eloquently of a people to whose

language we owe these various words. On the Kaimes

Hill, too, that western neighbour of the Craigs of Dalmahoy,
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are to be found extensive earthworks which may have been

the Pictish " rath " that gives the modern parish its name.

And may not the Hanley graves betoken an ancient burial-

place of one of the tribes long ere the Roman eagles and the

Anglian sea-rovers drove the woad-stained people to the fast-

ness of the Pentlands or Pictlands ?

Of Eoman occupation the immediate neighbourhood of the

burn preserves no remains, so far as we can learn, though it

must have time and again resounded to the tramp of the

legions in vain endeavour to bring under complete subjuga-

tion the country between the walls.

In an Anglian connection, however, we are more fortunate

in having left to us the " Cat Stane," that solitary boulder of

greenstone trap which has been a source of interest and con-

jecture to antiquarians for over 200 years. The inscription

in the rude Roman characters of the fourth and fifth centuries

—with difficulty discernible on the screen—reads as follows

:

" In (h)oc tumulo jacit vetta f(ilius) Yicti,"—that is, " In this

mound or grave lies Vetta, son of Victus." For a full discus-

sion on the subject of the Cat Stane, we refer you to Sir J. Y.

Simpson's paper, read before the Society of Antiquaries on

11th February 1861. Suffice it to say, that here we have

the burial-place of Vetta, grandfather of Hengist and Horsa,

and, according to the Venerable Bede, grandson of Woden.

Who set up this memorial-stone will never be known; but

what more probable than that military legionaries of Teutonic

origin serving in the Roman army, and more or less versed in

the Latin tongue, had found and followed a leader like Vetta,

belonging to the royal stock of Woden, and on his death had

sought thus to pay respect to one of such an illustrious race.

It may be of interest to note that Miss Warrender, in her

delightful ' Walks around Edinburgh,' asks, " May not pos-

sibly Torphin, who gave his name to the neighbouring village

of Corstorphine, as^ well as to the hill to the south, have been

a leader in the same Saxon host ?

"

Besides this venerable monument how modern appears

everything else we have looked at! What changes it has

seen ! And yet here it stands, little altered by the centuries

that have passed over it. One deed of violence it was witness
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of which we must not forget to mention. On this very spot,

on 24th April 1567, Queen Mary of Scots was seized, on her

way from Stirling to Edinburgh, by a troop of 800 spears,

commanded by Lord Bothwell. They surrounded her attend-

ants, and taking possession by force of the Queen's person,

hurried her off to Dunbar. Twenty-one days later she was

married to Bothwell in the Chapel Eoyal at Holyrood, at the

singular hour of four in the morning.

To return to our burn, whose individual life is nearly at an

end. For the last half-mile or so its channel is cut through a

deposit, the sandy nature of which points to the work of a

river of much wider extent than the Almond of our day, with

whose waters it is about to unite. Far removed from the

haunts of the aggressive grey rat, the water-vole is here in its

element. For long we stand and watch one of these timid

creatures assiduously nibbling the grass, and only staying its

meal to listen as we seek to try the effect of the human voice.

Anon the call of the water-hen proclaims the presence of

one of these birds, and soon with jerky motion it rounds the

bend, a visitor from yon willow-lined backwater a field away.

The glare of the golden sunshine and the long shadows cast

on the fields call to hasten if we are to reach and photograph

the mouth of the burn to-night. We have a long detour

to make, and involuntarily we think of the past. We recall

impressions, and, while joking over some experiences, there is

an undercurrent of regret that our work is nearing an end.

With it all there is a strange uplifting at having made an

attempt to accomplish that which we had set before us.

Whether it has proved a success or not seems a small matter,

in view of the fact that we have delightful memories of our

work of which no one can rob us. They are ours, and no one

can take them away.

On the other side and between the break in the banks

flows out the water with which we have companied so long.

From this place we look towards the hills, faintly seen

through the all-pervading blue atmosphere, and almost con-

vince ourselves that yonder is Corston Hill, from which our

burn springs. We have passed through the lands of many
proprietors since that day when we first saw the birth-
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fountain, but to-night it seems that we are the real proprietors

of the burn. We call it ours !

The sun is sinking fast, and the distant trees are but

silhouettes against the brilliant sky ; the very grass, which

but a little ago was reflecting the golden light, has taken

on a darker hue, and soon deep twilight will cloak the

landscape o'er.

Before that happens let us secure an impression of the

view " to the west," the while our thoughts are with the

water of the Gogar Burn, now lost to us on its way to the

ocean.

[Over one hundred slides were shown in illustration of this

paper.]

II.—THE BIRDS OF NAIRK

By Mr ALEX. WILSON, M.A.

{Communicated Dec. 20, 1911.)

Beckoned by acreage, Nairn is one of the least of the Scottish

counties. Fortunately, however, with counties as with persons,

interest is not always in direct ratio to size. A happy com-

bination of natural and artificial conditions, involving questions

of climate, surface geology, water - supply, and cultivation

has given to this county, small as it is, a variety of resource

which appeals to many different species of birds, and which

is sometimes lacking to more extensive areas. It is no doubt

owing to the conjunction of such advantageous conditions as a

moderate climate, a generous supply of food, suitable distribu-

tion of land and water, and abundance of covert for shade and

shelter, that birds immigrate to our shores and fields at all

seasons in such variety and at times in such astonishing

numbers, as well as to the fact that the county is a convenient

half-way house on a track over which certain birds make
periodic journeys. In all the more settled parts of the

kingdom the extension of agriculture and forestry has con-
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siderably altered the conditions so far as bird-life is concerned,

driving some species to desert, and encouraging others to

occupy, certain areas. Waste places are brought under

cultivation, bogs are drained, gorse, broom, and coarse natural

herbage are cleared away, and, so far, the conditions are altered

in a direction unfavourable to certain forms of wild life. In

this county, however, there are tracts which, as long as waves

roll and winds blow, it will always be beyond the power of

man to reclaim, or in any appreciable degree to modify. On
the other hand, if some birds find the desirable conditions of

life in waste and watery places, there are many species which

find most to their taste the soil, climate, and general conditions

approved by man : many even which find the condition of

their wellbeing only on the fringe of human habitation. Birds

are admittedly excellent judges of climate, and it may be in

some measure on their evidence that it has come to be so

generally conceded that the county of Nairn has, one thing

set against another, one of the finest climates in Great Britain.

It has been observed, for instance, apropos of a castle which

Shakespeare has placed in Inverness, that " where the temple-

haunting martlets do most breed and haunt, the air is delicate."

On such authority as this we may assume that the swarms of

the Swallow tribe, which make our summer skies so jubilant,

are a sufficient voucher for the excellence of the Nairn air and

climate,—a climate not so much mild as moderate, avoiding

the extremes of too little and too much, with something in it

of bland even in December, and not altogether devoid of

" nip " even in July. This is the kind of climate which suits

the birds of a temperate zone, and their instinct tells them
where to find it.

Some definition and subdivision of the area with which I

am at present concerned is essential to the coherence of the

remarks which I have to make on the birds of this county.

Nairn, then, is a small irregularly cuneiform slice of country

sloping to the north and north-west, and wedged in between

the two larger counties of Inverness and Elgin. Its northern

and littoral boundary, to speak by the card, extends for nine

miles along the south shore of the Moray Firth, from Whiteness

Head, which lies four miles to the west of the town of Nairn,

to the middle of the Old Bar of Findhorn, which lies five
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miles to the east. The east boundary-line runs almost due

south in a zigzag to Lochindorb. The south and longest

boundary, forming two sides of a triangle, runs for six miles

from Lochindorb to Carnglass, the apex of the triangle, and

then north-west for thirteen miles over the Strathdearn Hills

to the river Nairn at Croygorston. The west boundary zig-

zags almost due north from Croygorston through Croy and the

middle of Loch Flemington, over the Carse of Delnies to

Whiteness Head. These are the exact boundaries as indicated

by the Ordnance Survey, but, in considering Nairn as an

avifaunal area, I do not think it necessary to adhere pedan-

tically to the exact geographical boundary. If a blackbird

nests in my garden and a thrush in yours, the gardens being

divided by an invisible line, it is certain that your thrush will

sometimes invade my garden and my blackbird yours. Strictly

speaking, the western half of the Old Bar lies within the limits

of the county of Nairn, the eastern half lying within Elgin.

Similarly the Culbin Sands lie mostly or entirely within the

Elgin territory, but they are part of a system of sand-drifts

that extend westward to Mavistown. The Carse of Delnies,

again, is continuous and homogeneous with the Carse of

Ardersier, which is inside the Inverness border, whilst Loch

Flemington is divided along its length equally between Inver-

ness and Nairn. If a bird is killed on Loch Flemington, I

would not hesitate to record it for either county. Defining

roughly, therefore, yet with sufficient exactness for practical

purposes, the ground which I should consider the Nairn

faunal area is the tract running from Fort George along the

Firth to Findhorn, and inland to the hills as far as Carnglass.

For my present purpose this faunal area may conveniently

be divided into three well-defined zones, lying more or less

parallel with the coast:

—

(1) The littoral zone, varying in breadth from half a mile

to three miles, and sweeping in a gentle curve along the south

side of the Firth from Fort George in the S.W. to the Findhorn

mouth in the N.E., a distance of some seventeen miles. This

strip is, throughout, a flat beach formation, nowhere rising to a

greater height than about 100 feet, the higher elevations

being mostly accumulations of drift - sand, covered with a

sparse short vegetation, or rounded gravelly knolls called
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" kaims," which skirt the Nairn littoral more or less along its

whole length, but which are most noticeable to the west of

the town above the Carse of Delnies.

(2) A middle zone, varying in breadth from three or four

miles in the west, at Kilravock, to seven miles in the east of

the county on the farther side of the Findhorn, and including

the whole of the agricultural and timber lands of Cawdor,

Boath, and Kinsteary estates, and a great part of the Kilravock,

Holme Eose, Lethen, and Brodie estates, besides the surburban

properties of various small proprietors.

(3) A triangle of heathery hill and moor country lying to

the south of the parishes of Cawdor and Ardclach, with a base-

line of some twelve miles, beginning at Clava, skirting Dalcharn,

Clunas, and Highland Boath, and finally running along by

Wade's highland road across the Findhorn to Aitnoch and

Lochindorb. With this line for its base, the triangle reaches

its vertex in Carnglass, some ten miles to the south. As I

have said, this part of the county consists almost entirely

of heather hills, moors, and bogs. It is bisected, however, by

the Findhorn, one of the most picturesque of Scottish rivers,

deep down in the cleft of which you will come on the lovely

valley of the Streens, the only interruption, so far as I know,

to the general desolation of this wild hinterland.

Of these three, the littoral zone, small as it is, is by far the

most interesting in respect of its birds, having within its area

the Culbin Sands ; the Old Bar ; the remarkable stretch of

tidal sands lying between the Old Bar and the town of Nairn
;

the equally remarkable fiat ground skirting these sands below

Mavistown and the Druim,—a tract which not so long ago was

a wind-swept wilderness of ling, sphagnum, and cotton-grass,

but which now, though it still retains the charm of its solitude,

has been greatly changed in appearance and condition by the

extensive planting of Scots fir. Go where you may along

this littoral zone, you cannot fail to find a considerable variety

of land and water birds. Towards the west of the area, on

the actual boundary-line of Inverness and Nairn, lies Loch

Flemington, an excellent feeding and breeding ground for

various species of water-fowl, and a place of temporary sojourn

for Geese and Swans in their migrations. Nearer the town, in

a depression of the " kaims," you find the Loch of the Clans,
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much contracted in recent times through drainage, but still a

noisy rookery of Gulls in the breeding season, and reckoned by

Millais as a habitat and probable breeding-place of the Crested

Duck. But the area of most varied interest is that over

which Mr Charles St John, fifty years ago, delighted to wander

gun in hand—the tract of tidal sand, boggy heath, and sand-

dune which lies to the east of Nairn. On this flat you will find,

within a few hundred yards of each other, two sheets of brown

peaty water, Lochloy and Cran Loch, both bordered on the

seaward side by a broad and dense fringe of bulrush, sedge,

and bog-iris, which provides an ideal refuge and nesting-place

for Coots, Water-rails, Sedge- warblers, and all the tribe of shy

creatures that are never happy far from their base. At the

eastern extremity of the zone you have the Buckie Loch, now
a mere fraction of its former size, whilst in the interspaces of

these lochs there is a succession of bogs, shallow pools, low

dunes, thickets, and fir plantations till you come to the

howling waste of the Culbin Sands, in the depressions of

which you will find the chain of bogs and pools continued

more or less till you reach the Findhorn.

Those who know something of the tastes and requirements

of birds will recognise that here you have a tract specially

designed and built by Nature to be the home of that vast

army of water-fowl, swimmers and waders, which she has

been pleased to create in such variety. A walk of half a mile

across the sands at ebb-tide will take you to a long, narrow

boulder-bank, some four miles in length and less than a

quarter of a mile at its greatest width—a peninsula at the ebb,

but an island at the flood—the home in the breeding season

of countless families of Tern. Here or hereabouts many
generations ago, when Culbin farms still yielded their crops

of corn and grass, the river Findhorn found its way into the

sea. How the foundations of the Old Bar were originally

laid I do not profess to know, but now that it is there its

defences are maintained and renewed by the waters of the

Firth, which in every great storm throw up and deposit on the

seaward side ridge after ridge of pebbles and boulders, ranging

from the size of a marble to that of a cannon-ball. And,

having built this nursery for her broods of sea-birds. Nature

farther, by way of protecting her offspring, proceeds with her
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paint-brush to daub those egg-shaped pebbles with blotches of

brown lichen, so that, without a microscopic inspection, only

the practised eye of a Tern can tell the ^g% from a stone.

Here, in the proper season, you will find the Terns in clouds,

the Common and Arctic species for the most part, though

trustworthy observers have recorded other species, amongst

them the Sandwich and the Eose Terns. The Culbin Sands

are too barren and inhospitable to maintain any copious bird-

life, but there are species which find a charm even in such

desolation as this. In the mind of the British ornithologist

the Culbin Sands are chiefly associated with Pallas Sand

Grouse ; but there are other species, the Lesser Black-backed

Gull amongst them, which find it possible to bring up a family

in this wilderness. Lochloy and the Cram Loch are the nest-

ing-place of various resident species of water-fowl, chiefly

Ducks and Eails, whilst in the winter season these lochs are

the playground of countless numbers of resident and visiting

birds—Mallard, Wigeon, Teal, Golden-eyes, Gulls of kinds,

Herons, Geese, Swans, and many others. If the boom of the

Bittern is ever heard again in this county, it is among the

sedges of Lochloy it may most confidently be expected. The

broad expanse of level sand, again, which extends at ebb-tide

from Nairn pier to the Old Bar, is a feeding-ground for in-

numerable waders and swimmers. Here you are always sure

to find large flocks of Gulls, chiefly the Common, the Herring,

and the Black-headed species, with which one or more pairs of

the Lesser Black-backs almost invariably associate themselves
;

but the best place for observing the ways of Gulls, out of the

breeding season, is the town of Nairn itself, where, in their

intercourse with the citizens, they have established themselves

on the intimate footing of barn-door fowls. An interesting

and characteristic feature of these extensive flats is the con-

gregating at the packing season of various families of waders,

of which the Curlew, Oyster-catcher, and Einged Plover are

perhaps the species most conspicuously in evidence. A dis-

tinguished bird of this area is that most beautiful of the Duck
tribe, the Sheldrake, which feeds at ebb-tide on the wide

stretches of tidal sands and nests in the dry rabbit-burrows

along the edge of the fir-wood which borders the shore. It is

a pretty sight in June to watch a pair of these birds as they
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make their way to their feediDg-ground with a round dozen of

woolly ducklings waddling in their wake. It is even worth

while to take off your shoes and give chase, if only to see how
completely, when the danger grows pressing, the young birds

will vanish from sight, although the shore seems to offer little

more cover, apparently, than you might find on a billiard-

table.

The drier and more open and heathy parts of the littoral

area are the favourite feeding- and nesting-ground of the

Lapwing, a bird which is now certainly resident the year

through in this county, whatever it may have been in the

time of Mr Charles St John, who regards it as a visitor. But

though the seaboard rim is a favourite haunt of this bird, the

Lapwing is generally and evenly distributed throughout the

county. In spring and early summer there is not a heath,

scarcely a field, right up to the foothills, where these birds are

not to be found in greater or less numbers. Within the last

fifty years plantations of fir have grown up over considerable

areas of the sand -drifts, and now give shelter to wandering

flocks of sylvan birds—Tits, Wrens, and Siskins—as well as to

various Thrushes, Warblers, and Finches ; and if it be true that

birds gravitate to congenial food areas, as water to its level and

money to its market, we ought now to be within measurable

distance of the time when the Crossbill will be a familiar

presence in the Mavistown and Delnies woods.

A too familiar shape along this littoral tract of sand is the

rabbit, which finds here ready to its use a medium sufficiently

compact and coherent for burrowing, and at the same time

dry, clean, and easily workable, and within a comfortable

distance of the farmer's turnip and clover fields. These

rabbit-burrows, however, are not an unmixed evil, inasmuch as

two interesting, though widely dissimilar, species appropriate

them for nesting purposes, the Shelduck and the Stockdove.

The partiality of the Shelduck for this part of the coast has

been already noted. The Stockdove is a comparatively recent

addition to the avifauna of Nairn, its arrival dating back some

twenty-five or thirty years. This pigeon is now quite common
along the coast on both sides of the town, and compensates to

some extent for certain regrettable losses to our bird-list in

recent years.
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Whilst the littoral fringe offers specially favourable oppor-

tunities for observing the habits of water-birds, it is to the

middle zone that we must look for the greatest diversity of

field, forest, and hedgerow species—the numerous families of

perching birds—Thrushes, Warblers, Finches, Crows, and so

on. This zone in our county presents a varied and undulat-

ing surface, which rises to elevations varying in height from

200 to 700 feet above sea-level. The most conspicuous,

though not the highest, of these elevations is the Hill of

the Ord, which, being thickly planted with well-grown pine,

is now a county habitat of the Capercaillie. The reintroduc-

tion of this game-bird into Scotland has been completely

successful—too successful, indeed, as owners of pine-woods

have discovered, the Capercaillie being very destructive to the

young growth of pines. The Nairn middle area offers to a

greater degree even than the " Laigh of Moray " that alter-

nation of hill, woodland, and valley, field and farmyard, heath,

pool, stream, and bog, which appeals to birds of the most

varied tastes and habits. The Thrushes are represented by six

species, of which the Blackbird, the Song Thrush, and the

Missel Thrush are the permanent residents. The first two are

numerous, the Missel Thrush less numerous. In the breeding

season this last-named thrush is one of the boldest of birds,

but at other times one of the shiest. Even more shy is the

Fieldfare, which visits us in considerable numbers in winter

and spring. The more diminutive Eedwing is also a winter

visitor, and is much more approachable than the Fieldfare.

The third migratory species, the Kingousel, passes quickly on

its arrival to the hilly recesses of the county, and is therefore

less in evidence than any of the other species. The Dipper or

Waterousel is the only genus and species of its family known
in Great Britain. This delightful bird, so far as my experi-

ence goes, is extremely local in its distribution throughout

Britain. I have looked for it in vain in river-courses where

everything seemed to indicate a congenial environment. The

course of the Nairn river is a specially favoured haunt. In

the darkest weeks of winter the Dipper enlivens the pools

with its presence and voice, its continuous warble vying in its

sustained melody with the ripple of the water. Its notes are

not loud or strong, but for continuity of strain I know only
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two birds which equal or surpass it, the Skylark and the

!N'ightingale.

The " Sea-blue bird of March," the Kingfisher, has long

been a desideratum in this county, though its occasional

presence at long intervals of time has been recorded. The
Wheatear is nowhere very numerous, but it is generally dis-

tributed throughout the area. The Eedstart, on the other

hand, I regard as a rare bird, though I have seen it once or

twice in the mountain water-courses at the upper verge of the

middle zone. The Warblers are proverbially a shy family, and

therefore difficult to observe. Most common of the family in

this area, and probably throughout the kingdom, is the Willow

Wren. In the month of June its characteristic roulade is

heard in every wood and plantation. At that season each

acre seems to harbour a pair of Willow Wrens, and the bird

is so little afflicted with the family shyness that it is easy to

discover the beautiful domed and feather-lined nest under lee

of its sheltering shrub or tussock. The Sedge-warbler, or

Scottish Nightingale, as it has been called, may most readily

be seen or heard by Litie Loch, Lochloy, Kingstep quarries,

or other pools of water where reeds and sedges furnish con-

genial cover. The Whitethroat, or Nettle Creeper, is another

species which summers in the county, but which cannot be

called plentiful. The Golden -crested Wren is a well -au-

thenticated Nairn bird, though 1 regard it as a transient

visitor of infrequent occurrence. The Common Wren, one of

our most charming songsters, is abundant throughout the

county, and is found indifferently in the most remote solitudes

and in the immediate vicinity of human settlement. The

Eobin, which, if the word " warble " has any significance, is

the prince of warblers, though not technically entitled to the

name, is abundantly plentiful, keeping himself to himself

when the breeding season is on, but becoming sociable again

after his moult, and returning to his winter quarters and

human society in the town gardens. Our one accentor, the

unobtrusive Hedge Sparrow, is universally distributed, though

not by any means too numerous ; nor is the Common
Sparrow, though sufficiently numerous, such a plague in

Nairn as I have seen him elsewhere. Of the Titmice, the

most common are the Blue and the Cole-tit. The Greater
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Titmouse and the Long-tailed Titmouse are met with occasion-

ally, but are far from common. The crested species has been

found in the county, but cannot yet be regarded as a resident.

The Tree-creeper is not often seen, and I should say is less

common in our woods than I remember it many years ago

;

though no doubt the bird is more plentiful than it seems to

be, its instinct being to elude observation. Of the Wagtails,

the Pied species is plentiful and generally distributed through-

out the county. You may see it on the shore and about the

quarry-holes in considerable numbers, and you will also find

it frequenting farm-steadings or haunting the water-courses

far up among the hills. The other resident Wagtail, the

Grey (sometimes erroneously taken for the Yellow Wagtail),

is, in my experience, a scarce bird, to be seen only occasionally

in pairs in the beds of quiet streams, or on suitable meadows.

The British Swallows, the Chimney Swallow, the House

Martin, and the Sand Martin, all visit the county in fair

numbers, though I fancy they are not so numerous as I re-

member them many years ago. The Finches are most numer-

ously represented by the Chaffinch and Greenfinch. As far

as my observation goes, Eedpolls and Linnets are scarce.

The Bullfinch is another bird which I do not often see, but

Mr A. Bain, of Skerries Lighthouse, a young and reliable

observer who has given much attention to the birds of the

county, tells me that in his experience it is of common occur-

rence. Flocks of Siskins are occasionally seen in their pere-

grinations ; but the allied Goldfinch, which is said to have

been once fairly common in the county, seems to have

deserted us, though, one would fain hope, not for good. Mr
Bain tells me he has once or twice seen the bird in this

county, and I believe I saw one myself this year at Lethen.

Of Buntings, four are found in our county. The Yellow-

hammer and the Common Bunting are sufficiently numerous

;

the Eeed Bunting is rather a scarce bird, but a few pairs breed

each season in the lower levels of the county ; and the Snow
Bunting appears in small companies on our coast in winter.

In spring and summer Skylarks are plentiful everywhere,

—

nowhere have I heard this songster more jubilant than on the

Old Bar ; but the bird thrives and nests equally well on the

edge of grouse moors—wherever, in fact, there is a stretch of
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pure sky over a patch of grubby pasture. By far the most

common of the Pipits in this as in adjacent counties is the

Meadow Pipit, a welcome presence which greets you in the

most remote solitudes by shore or hill. The Starling is

probably more plentiful at the present time than it has ever

been. Besides the normal resident quota, I have seen vast

migrations of the birds pass over the county in the late winter

months, when they roost in the plantations for a few nights

and then disappear. The Crows are represented by the Eook,

the Jackdaw, the Hooded or Carrion Crow, and the Magpie.

I add the Magpie to the list on the strength of having seen

one in the county within the last three years, though I am
afraid the attention of gamekeepers has brought this beautiful

and interesting species, once so numerous, to the vanishing

point. The curious thing is that the Hooded Crow, which is

quite as troublesome a raider as the Magpie, seems to hold its

own, and is quite as numerous as it deserves to be. I believe

the Jackdaw is more plentiful than it was years ago, when it

confined itself to such congenial haunts as the decayed ashes

round Cawdor Castle and the ruined walls of Inchoch Castle.

Now it has established itself in the town of Nairn, attracted

no doubt by the recent erection of comfortable church

steeples. The Eook, the fourth member of the thieving

fraternity, unlike the Magpie, shows no decreasing birth-rate.

Several thriving rookeries exist near the town, with a tend-

ency, I fancy, to start new colonies. The Swift probably

gyrates over the town of Nairn as plentifully to-day as it did

in the time of Macbeth, though I do not suppose this com-

munity numbers more than a dozen pairs. I believe I have

myself seen, close to the Newton Golf-Links, its near relative,

the Goatsucker, though, as I did not subsequently hear its

" chirr," I cannot be sure of this. The bird is, however, a

sufficiently well-authenticated summer visitor to the county.

Mr Bain pronounces it plentiful, but I cannot confirm this

from my own observation. I fear the Cuckoo is not the bird

it was when I was young. I can remember when the summer
woods of the county were resonant with the notes of this bird,

each challenging the other to a vocal competition ; but I

could count the times I have heard its note within the last

three years. As the Stockdove represents the pigeons on the
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shore, so the handsome and toothsome Eingdove represents

his order in the middle area, and is quite as abundant in wood

and field as the farmers desire it to be.

Glancing at the birds of economic value which flourish in the

middle area, we find the Pheasant numerous, a bird of recent

and artificial introduction, and for the most part a mongrel.

The Partridge also continues to frequent congenial ground in

sufficient numbers to provide good sport, and the Blackcock

may be flushed here and there over the area, though I do not

think it is abundant anywhere. Woodcock breed in the

county, and are suflEiciently numerous.

Of the Eails, the Moorhen is by far the most abundant in

this county, and is invariably distributed wherever there are

streams, ditches, or pools. Next to the Moorhen, in point of

numbers, comes the Coot, which, though abundantly plentiful,

is more local in its distribution. The migratory Corncrake is

also plentiful in its season, but this bird is evidently taught,

whilst still in the nursery, that " little crakes should be heard,

not seen," and so it has grown to be little more than a " wander-

ing voice." The rare Water-rail I have seen only once, but

it is an incorrigible skulker, and is probably more numerous

than it appears to be.

The third or hill zone, extensive as it is, does not call for

lengthy description. Near the town, during the severe winter

snaps, one of the most noticeable of birds is the Common
Snipe, which under stress of the binding frost betakes itself

to certain warm springs on the banks of the river, but the

most likely nesting-ground is on some marshy flat or terrace

among the Cawdor Hills. It is here, too, among the deep

water-courses which seam the hillsides, that you may expect

to find the breeding-place of the Eingousel, where it nests in

the heather scrub in the rifts of the rocks, among the stunted

saughs and birches which spring from the weather-worn

gneiss and granite. Hither also come the Golden Plover in

the breeding season, and various mud-flat birds, such as the

Curlew, Eedshank, and Oyster-catcher. As for the Oyster-

catcher, it is difficult to say where you may not find the bird.

You will not find him in a wood, of course, but everywhere

else on field and fell, heath, river-bed, and sand-dune he is in
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noisy evidence. I have even found the nest of this bird on

the top of the highest wall of Lochindorb Castle, and much
regret that I was unable to be present when the young family

was launched into the world. Many Passerine birds also, the

Eedstart,Wagtails, Dippers, and others, love tohaunt the courses

of the lonely mountain-burns where insect food is often abun-

dant, and they can enjoy that remoteness from the " madding

crowd " so essential to the happiness of some birds. The

hill-area is, however, specially the domain of the Eed Grouse,

the sole species confined to the British Isles. Not, however,

that elevation is absolutely indispensable to the existence even

of the Grouse. A few may be found at any time in the

heather round Lochloy, which is little above sea-level.

And in this county, so rich in bird-life, what, it will be

asked, about the important order of Raptores— the Owls,

Hawks, and Eagles ? It is not exactly a case of " no snakes

in Iceland." Almost every British bird of prey has been, at

one time or other, recorded for the county, and some time I

hope to collect the evidence, which is at present much scat-

tered. But this paper is concerned chiefly with birds that

have come under my own observation, and during the last

three years I have come across so few Eaptores that they

hardly give me material for a paragraph. Occasionally I

startle a brown Owl in the woods, or perceive a Kestrel or

Sparrow-hawk on the wing; but the local gamekeeper has

done his work too well, and has very effectually suppressed

the feathered enemies of the grouse and partridge,— too

effectually, possibly, for his own purpose.,

As an avifaunal area, Nairn, if it has its advantages, has

also its natural limitations. Its superficies being inconsider-

able and its surface-geology moulded on moderate lines, this

county, though it offers abundantly to certain birds the

essential conveniences of life in a small way, has little attrac-

tion for birds that prefer life on a grand scale. It has hills,

but no mountains ; dunes, bluffs, and river-gorges, but no

shore cliffs like those on the Cromarty coast; woods and

plantations, but no extensive forests
;
pools and shallow lochs,

but nothing that could be called a lake ; boglets and mosses

in plenty, but no extensive marsh. There are many British

birds, therefore, which we cannot hope to count among our



1911-1912.] On the Potato. 413

resident fauna or regular visitors—the Puffins, Guillemots, and

Kazor-bills, for example, which nest in inaccessible cliffs, or

the Osprey and others of the Eagle tribe, which nest in island

fastnesses or on mountain crags. If these come to us, as they

sometimes do, it is as refugees from the storm, or as individual

vagrants which have been carried beyond the limits of their

home area.

\\\.—0N THE POTATO,

By Mr WM. WILSON.

{Communicated Dec. SO, 1911.)

Much has been written, and more said, about the potato and

other orders of economic plants. Since 1885 onwards a good

deal has passed through my hands regarding grasses, our

greatest food order and their varieties, both as pasture and as

cereals. In their distribution certain of these plants show

great versatility by forming peculiar roots, bulbs, and so forth,

to enable them to mature properly over a wide stretch of

climatic conditions.

I have been much interested also in the great order of

Leguminous plants, whose outstanding feature for develop-

ment purposes is the peculiar nodules attached to the roots of

the plants. Somewhere about the beginning of the nineties

of the last century, a Continental authority brought out an

improved vetch, or pea plant, and by developing these nodules

he expected to have large and valuable crops over an unlimited

area, and in much diversity of soil. A leading seed and

nursery firm asked me to try it, and I planted it in a variety

of situations. The result in every case was a failure. It

dawned upon me that these nodules were most effective in

assisting plants to develop within suitable areas ; and subse-

quent inquiry showed that when these plants had difficulty in

growing they formed wiry roots and fewer nodules. Before

drawing public attention to the failure of my experiment, I

consulted my friend, the late Sir J. B. Lawes, who gave a
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similar account of his experiments, and the failure he believed

was owing to the peculiar situation of our island. He had

not known during his fifty years of experience a single plant

introduced which had taken up any marked position of

economic value. We have an altogether introduced plant in

our subject—the potato, which ranks next to the cereals in

importance as a food plant to us. The history of the potato

{Solanum tuberosum) is a modern one. In a ' Mora Medica

'

before me I find no mention of it, although four species of

the same genus are mentioned as having a medicinal history.

I recollect meeting the late Mr Barclay of Glenbuchat with

a specimen or two of Black Nightshade, whose berries his

grouse were eating on the moors, showing that stray plants of

this order may be found in remote parts, struggling away for

years but not acclimatising as wild plants. We have Bitter-

sweet, Deadly Nightshade, Henbane, and Thorn Apple, all

having poisonous properties and an interesting medicinal

history. The Deadly Nightshade (Atropa belladonna) takes

its general name from Atropos, one of the Fates whose office

it was to cut the thread of human life ; while its specific name,

belladonna, means beautiful lady, from the use made of it by

ladies as a cosmetic ; while other names denote madness and

delirium caused by the plant. It is believed to be the plant

which the Roman soldiers ate and destroyed themselves with

when flying from the Parthians ; and it was to it that Banquo

referred when he said to Macbeth, " Or have we eaten of the

insane root, that takes the reason prisoner."

In the case of the potato, we have to picture a British

population living without it down to comparatively recent

times. About 1500, a plant called the Sweet Potato of Spain

was common in European gardens. It was a Bindweed (Con-

volvulus Batatas), introduced from the West Indies. It was

said to have also come from the East, as it grows both in

India and in China. In most tropical parts this genus is

found in some form of utility or another. Gerard, the English

herbalist, gives us a quaint account of the growing of this

plant, which he calls Sisarum Peruvianum, or Skirret of Peru,

generally called in this country potatoes, and he gives some

account of how it was then cooked. We come now to the
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real potato, which, according to the Spanish historians, was

found in cultivation on the arrival of the Spaniards in Chili

and Peru. We are informed that the inhabitants of Quito

and vicinity ate a tuberous root which they call Papas. In

1553, Molina records that the plant is indigenous there

describing two species, one wild with small bitter roots, the

other under cultivation, both appearing to be originally the

same. Cultivation had rendered the one sweet and succulent,

exactly as in the case of our carrot. The Spaniards intro-

duced this plant without the name, calling it after the other

Batatas, into Italy, where it was known by the same name as

truffles {taratoufli). We next have the German botanist,

Clusius, receiving, in 1588, two roots, as he calls them, from

the Governor of Mons, who procured them from the attendant

of the Pope's legate. We now turn to Ireland, where Sir

Walter Ealeigh either brought or had sent the plant from

Virginia which he planted in his garden in Cork. His gar-

dener brought to him the fruit, and it is recorded that his

orders were to cast out these weeds. But shortly after the

tubers were discovered to be good food, and the plant

found a place in Ireland long before it was known in England.

In James the First's reign, in 1 6 1 9, it was considered a great

delicacy, and Gerard describes this new fruit plant which he

grew. In 1663, Mr Buckland wrote to the Royal Society

urging its cultivation in all parts. Experiments were tried,

and resulted in its favour. But it is declared that the needs

of the Irish did more to establish the plant than the recom-

mendations of the learned. Several writers about 1719
declared them inferior to radishes. Little method was applied

in growing and cooking it. In Scotland, in 1730, they were

first tried in Forfar, but were found tasteless until a gentle-

man who knew how to cook them turned them into a dainty.

Supposed to find its way to the fields first in Stirling in

1739, and appearing in the Highlands in 1743, it may be

said to have become established in Scotland by 1800. Belgium

and Germany seem to have got their first plants from us. In

Norway and Sweden, about 1720, the exertions of Linnaeus

had no great success until, in 1764, a Royal edict was pub-

lished in its favour. The Swiss took it up about this time,
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but France lagged long in discovering its economic properties.

They were declared worthy only to be eaten by cattle and the

most wretched of human beings. Parmentier, a zealous

French chemist, thought the best plan was to make it popular,

and he presented Louis XVI. with a nosegay made of the

flowers. His courtiers hastened to cultivate it, and it soon

came into general use. Thus we see the difficulties which

met its dispersion, but these have been overcome and the

plant has spread into every country. The potato is an annual

plant. It has two ways of reproducing itself. It has a fruit

containing a considerable number of seeds, but these form

unsatisfactory members for reproduction. Experiments have

shown that you get small tubers the first season—the plant

generally requiring two years to attain normal size. This

method, however, gives the means of obtaining new varieties.

The other method of reproduction is by buds situated in the

tubers. The tuber, beyond being the home, as it were, of the

new plant, has no claim as a reproducer. Its value consists

in nourishing the young plant and in being the part which is

of use to man and beasts for food.

[Mr Wilson goes on, in the course of his paper, to discuss

various questions connected with potato-growing—the effect

of climate, rain, and frost, the different kinds of soil, early

and late varieties of the tuber, &c.]

ISf.—NOTES ON A VISIT TO EGYPT.

By Mr EUPERT SMITH.

{The complete 'paper was read Jan. 24j 1912.)

I HAVE been asked to write a few notes anent the paper on

my visit to Egypt which I read before the Society on Jan.

24, 1912.

I now do so, and include a few of the photographs

which I took.
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Fig. I.—view OF CAIRO FROM THE CITADEL.

MOSQUE OF Sultan Hassan in Foreground.

Fig. 2.—the sphinx AND GREAT PYRAMID OF CHEOPS.



PLATE XXXII -Notes on a Visit to Egypt.

Fig. I.—the step pyramid of sakara,

One of the Oldest Buildings in the World.

5H

Fig. 2.-HYPOSTYLE HALL OF THE GREAT TEMPLE OF AMMON AT KARNAK.
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Landing at Port Said early in December 1910, I pro-

ceeded to Cairo, where I spent the first week visiting the

most important mosques, tombs, bazaars, &c. The life of the

city itself is a source of endless interest.

The view of Cairo (Plate XXXI., Fig. 1), taken from the

Citadel, an old fortress built in 1176 by Saladin the Moslem
hero of the Third Crusade, is very striking, especially at

sunset, when the distant Pyramids are brought into relief

and the afterglow tones the land and sky with that beautiful

iridescence for which the country of the Pharaohs is famous.

In the foreground of my photo is the great mosque of the

Sultan Hassan, built in 1356; it is the finest example of

Egypto-Arabian architecture. The interior is decorated with

marble, malachite, and lapis-lazuli. The arabesques adorning

the walls represent texts from the Koran. The south

minaret measures 270 feet, being the highest in Cairo.

To Egyptologists by far the most important centre of

interest is the Museum of Antiquities, with its priceless

treasures and relics of a hoary past, the contemplation of

which makes one ponder with admiration and bewilderment.

Eor the initiation of this grand collection the world is

indebted to that eminent Frenchman, Auguste Ferdinand

Mariette,

The tropical and sub-tropical vegetation in the various

gardens was, of course, a great novelty to me.

Every one is attracted by a shrub, Euphorhia ^puhherrima,

with its magnificent scarlet bracts surrounding the in-

florescence.

I spent a day at Heliopolis, where one can see the only

remnant of the great Temple of the Sun, an obelisk erected

about 2430 B.C. by Usertsen I. It is of pink granite from

the famous quarries at Assouan, and stands among a grove

of mulberry trees. Obelisks were erected in pairs at the

entrance of temples. The neighbour of this one now adorns

the Thames Embankment in London.

Everybody knows about the Sphinx and Pyramids (Plate

XXXL, Fig. 2), they are synonymous with Egypt.

The Great Pyramid of Gizeh was one of the seven

wonders of the ancient world, and to-day it is still the most

prodigious of human constructions. It is a tomb for one

VOL. VI. 2 G
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man, Cheops, a monarch of the 4th Dynasty, who lived about

3730 B.C.

The Sphinx is now known to be a colossal image of

Harmachis, God of the Morning, but its builder is unknown.

It was old at the time of Cheops, and Egyptologists believe

it is of great antiquity.

On December 20 1 left Cairo for a three weeks' tour up

the Nile in one of the river- boats. Our first stop was at

Bedrechen, where we procured donkeys for a ride through

groves of date-palms to the site of Memphis, now represented

only by two colossal statues of Eameses the Great.

Continuing our journey, we reached the Necropolis of

Sakara, containing many pyramids and other sepulchral

monuments, the most noted being the Step Pyramid and

the Serapheum. The former (Plate XXXII., Fig. 1) is one

of the oldest historical buildings in the world. The latter

is an immense subterranean chamber hewn in the rock,

and containing the tombs of the sacred bulls which were

worshipped at Memphis. The main passage is flanked with

chambers, twenty-four of which still contain, in the sarcophagi

of black or red polished granite, the mummies of the Apis or

Bulls.

The evening ride back to the steamer through the palm-

groves and cultivated fields of Barsim (Egyptian clover) and

Durra {Sorghum vulgare or millet), under a canopy of colour,

will never fade from my memory. After two days' sail we
reached Beni- Hassan, and disembarked to visit the rock-

tombs. Sugar-cane and durra are largely cultivated in this

part of Egypt.

About 250 miles from Cairo is Assiut, the largest town of

Upper Egypt, with a population of 42,000. It is famous for

its pottery and for the white and black tulle shawls with gold

and silver embroidery. The local merchants meet the river-

boats, and a scene of great amusement ensues in the protracted

haggling before a reasonable price is fixed.

The bazaars and rock-tombs of ancient Assiiit are also well

worth a visit.

Our next stop was at Kena, some distance from the village

of Denderah, where is the wonderfully preserved Temple of

Hathor, the goddess of beauty. Every hall, chamber, cor-
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Fig. I. -FINE COLUMNS WITH CALYX CAPITALS AT KARNAK.

Fig. 2—ruins AT KARNAK.
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Fig. I.—colossal STATUES OF KINGS AT KARNAK.

^P

I

Fig. 2.—on the way to the TOMBS OF THE KINGS,

THROUGH THE LIBYAN DESERT.
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ridor, and crypt is covered with bas-reliefs, and would afford

years of study to any one so inclined.

Four hundred and fifty miles from Cairo is situated Luxor,

a small town of 12,000 inhabitants, renowned as the centre

for visiting the most famous ruins in Egypt. Here stood the

city of Thebes, at one time the greatest and grandest city of

the world. All that now remains are the ruins of several of

its temples, which are the wonder and admiration of to-day.

No sight in Egypt impressed me so much as the magnificent

Hypostyle Hall of the Great Temple of Ammon at Karnak

(Plate XXXII., Fig. 2). How did the old Egyptians quarry

such immense blocks with the inferior tools of those days ?

On those pillars are coloured reliefs of great importance,

commemorating the wars of Sethos I. and his son the Great

Eameses.

The various ruins at Karnak and Luxor cover many acres,

and a lengthened stay would be necessary to do them justice

(Plate XXXIIL, Eigs. 1, 2 ; Plate XXXIV., Fig. 1).

In the Temple of Luxor there was a considerable amount of

vegetation, as the effect of the last inundation was still in evi-

dence. Acacias and tamarisks were common. I found two

grasses, Cynodon dactylon and Polypogon monspeliensis, the

only two grasses I saw, as the climate is much too dry for

pasture.

On the western bank of the Nile, opposite Luxor, is the

Necropolis of Thebes, which comprises an immense stretch

of hilly country containing thousands of tombs, the most

famous of which are the tombs of the kings of the 18th,

19 th, and 20th Dynasties.

We left Luxor in the morning, as it is a long ride through

the desolate defiles of the Libyan desert (Plate XXXIV.,
Fig. 2).

These mortuary chambers are hewn out of the solid rock,

and recede into the mountain, sometimes to the distance

of four or five hundred feet. Their walls and ceilings are

covered with sculptures and paintings, the colouring of which

is remarkably well preserved.

The innermost recess is the Hall of the Dead, where lies

the granite sarcophagus containing the embalmed remains of

the monarch.
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Crossing over the cliffs of buff- coloured limestone, one

reaches the Temple of Queen Hatshepset, erected by this

great queen of the 18th Dynasty as a private chapel,

which she called the "Holy of Holies" (Plate XXXV.,
Fig. 1).

We spent another day in visiting the Eamesseum and

Medinet Habu, funerary temples of Eameses II. and Eameses

III. A prominent landmark on the west bank at Thebes are

two gigantic figures seated on thrones, and known as the

Colossi of Memnon (Plate XXXV., Fig. 2). They are statues

of Amenophis III. of the 18th Dynasty, and stood in front of

a temple of which hardly a vestige remains.

Plate XXXVL, Fig. 1, illustrates the Nile steamer at Esna,

a very interesting small town, inhabited mostly by Nubians

(Plate XXXVI., Fig. 2). It has a speciality in the manufac-

ture of baskets and mats made from the leaves of the Doom
Palm. This palm, Hyphcene thehaica, is remarkable for the

branching of the stem. The pericarp of its date is rather

hard, and has the flavour of gingerbread. It does not grow

in Lower Egypt, but is abundant in Upper Egypt and

Nubia.

Near Esna is the Temple of Horus at Edfu, commenced

by Ptolemy III., 237 B.C., and perhaps the best preserved

temple in Egypt.

Komombo, our next stop, marks the boundary of the Arabic

and Nubian languages, and here, on a plateau overlooking a

picturesque bend of the river, stands the Temple of Komombo,.

dedicated by several of the Ptolemies to the gods of Light

and Darkness. We landed among groves of date-palms and

fields of the castor -oil plant. The latter was in flower,

which is insignificant, but the reddish-green glossy foliage is

very handsome. The natives here are very anxious to sell to

the tourist bead necklaces, tom-toms, daggers, and spears,,

made more for show than for use.

After leaving Komombo the river enters the Nubian sand-

stone of the Upper Cretaceous formation, while at Assouan

ridges of black or pinkish granite appear.

Even to-day the position of Assouan is one of romantic

beauty. The groves of date-palms are still there ; the ver-

dant island opposite is still beautiful in spite of the luxurious
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Fig. i.-THE "HOLY OF HOLIES," OR Funerary Temple of Queen Hatshepset.

Fig. 2.—the COLOSSI OF MEMNON.



PLATE XXXVI.-NoTES on a Visit to Egypt.

Fig. I.—NILE STEAMER AT ESNA.

Fig. 2.—street scene at ESNA.
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" Savoy " hotel. One can sympathise with Pierre Loti in his

lamentation, " La Mort de Philae," for no doubt the Cataract

has lost much of its grandeur since the construction of the

Great Dam. But we live in a utilitarian age, and I am sure

the Nubians who inhabit Assouan would not like to return to

the days of the Turkish tax-collector or to the horrors of the

slave-trade.

One of the most interesting excursions from Assouan is to

the island of Philse, on which stands the beautiful temple and

sanctuary of Isis (Plate XXXVII., Fig. 1).

Since the building of the Great Dam this island is sub-

merged most of the year, and as they were busy raising the

height by 23 feet, this temple is unfortunately doomed.

We found it quite dry and covered with the colocynth or

bitter apple, which was in flower and fruit. The gourd is

collected by the natives and exported from Alexandria to

Europe for the manufacture of pills.

The granite quarries from which the ancient Egyptians

obtained their material for the obelisks and colossi are

situated about a mile from Assouan. They are very much
hidden now by sand.

It was with feelings of regret that we left Assouan for our

journey down the Nile (Plate XXXVIL, Fig. 2).

Our most important excursion on this journey was made

from Baliana to inspect the magnificent ruins of the Temple

of Abydos, built by Sethos I. The coloured reliefs of this

temple are undoubtedly unsurpassed in Egypt. It also con-

tains the most wonderful genealogical record in the world

—

the Tablet of Abydos—from which much of Egyptian history

has been constructed.

In the Arabian Desert, not very far from Cairo, there is the

pretty oasis of Helouan, situated on a plateau surrounded by

steep limestone hills, and frequented by invalids on account of

its dry climate and sulphur springs. I spent a few weeks

here enjoying walks or rides across the desert. In some of

the gorges among the hills one can get a good idea of the

desert vegetation, which is certainly not prolific. Plate

XXXVIIL, Fig. 1, illustrates one of these gorges, Wadi Hof,

where the Zilla myagroides or desert thorn, with its pretty

lilac or white corolla, not unlike the Mathiola hicornis, grows
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plentifully. A common plant is also ZygopJiyllum coccineicm,

very succulent, with fruit capsules of a strong salty taste. One
wonders to find such a plant in the desert, and whence it gets

its moisture, and how it retains it under the strong sun. The
Bougainvillea, with a small inflorescence surrounded by beauti-

ful bracts and trained over trellises, is a notable feature about

Helouan.

Next to the date-palm, perhaps the most important tree

now cultivated in Egypt is what the Arabs call " Lebbakh,"

the AlUzzia Lehheh (Plate XXXVIII., Fig. 2), which thrives

well in this dry climate, grows quickly, and yields excellent

timber. In some of the avenues of Cairo it affords a delightful

shade from the burning sun.

In conclusion, there is an indescribable charm about Egypt,

both in its present-day oriental life and in the history of

its past.

Among the travellers of so many nationalities that one

meets, the opinion freely expressed is very favourable to the

British occupation, and certainly the fellahin should be grate-

ful to the country that has given them security for the result

of their labours and an honest administration.

[At the meeting of February 28 Mrs Duncan gave, with

lantern illustrations, a bright and instructive paper entitled

"Bordeaux to Lourdes, and What I Saw There."]

Y,—THE ELIMINATION OF ALG^ IN LOCHS

AND PONDS.

By Mr JOHN LINDSAY.

{Read March 27, 1912.)

For a number of years the presence of certain Algae in the

reservoirs of the United States has been a source of much
trouble and considerable expense, and it is only within the

last decade that a satisfactory remedy has been found.
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^>iFlG. I.-ISLAND OF PHIL^, WITH TEMPLE OF ISIS.

FIG. 2.-THE GRAIN BAZAAR, ASSOUAN.
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Fig. I.—at WADI-HOF, showing Growth of the Desert Thorn.

Fig. 2.—the lebbakh tree {ALBIZZIA LEBBEK).
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Strangely enough, a few species of Diatoms have been

amongst the offenders, notably Asterionella, which is not

uncommon in our lochs, but in America is present in such

enormous quantities in some water-supplies as to be a veri-

table plague. But the plants which are most objectionable

belong to the group of the Blue-green Algae {Schizophycece),

certain of these possessing a natural odour and taste due

to the presence of an oil which, upon being liberated, is

said to be extremely disagreeable in its effects. In par-

ticular, two genera of the Blue-greens are very troublesome

as well as widespread in the States, namely, Anabcena and

Oscillatoria, Andbmna has the reputation of being " one of

the most prolific producers of a polluting oil that is known "

;

while Oscillatoria is not far behind in this respect, and is

said to be the cause of a most unpleasant odour and taste in

the water of reservoirs during the hot summer months. One

is somewhat surprised to learn that the motile Alga, Volvox

globator, so greatly prized by our microscopists when met
with, is also a pest, from its abundance in certain waters.

Uroglena has similarly caused considerable trouble. Like

Volvox, which it somewhat resembles, this motile form is

said to be " probably responsible for more trouble in water-

supplies than almost any other organism, either plant or

animal. . . . Each cell of the colony contains a nucleus, a red

spot, and a single greenish - coloured body, besides several

vacuoles. In addition, there is a considerable number of

oil globules, and it is the liberation of this oil which causes

the fishy, oily taste and odour produced by Uroglena. . . .

The exact nature of this oil is not very well understood.

It is believed, however, to be similar to the essential oils,

being non-volatile at the temperature of boiling water, and

seeming to resemble the oils obtained from Diatoms and the

Blue-green forms." ^

As showing how widespread and disastrous was the state

of matters in America, it may be mentioned that in 1902

a circular letter was sent to no fewer than 500 leading

engineers and superintendents of water - companies, asking

1 'Year-book of the Department of Agriculture for 1892' (U. S.), pp. 182,183,

Art., "The Contamination of Public Water-Supplies by Algse," by George T.

Moore. (Also published separately.)
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for information in regard to the deleterious effects pro-

duced by plants other than bacteria in water-supplies with

which they were familiar. The replies were sufficiently

startling, and called for immediate remedy. A few examples

may be given, the State only being named and not the city

or town. Indiana reported, " The taste of the water was

said by the people to be woody or fishy, like rotten wood or

decayed fish. At one time the report got out that the body

of a missing man had been found in the reservoir." The

following is from Massachusetts :
" The odour was so bad last

year that it was almost impossible to take it as far as the

mouth to taste. Horses refused it at the street watering-

troughs, and dogs fled from it." The situation in l^ew Jersey

was thus described :
" Have seen Uroglena so abundant that

an odour could be plainly detected one-third of a mile away."

N"ot to multiply examples, here, finally, is the reply from

Texas :
" At this time of the year "

—

i.e., in the height of

summer—"Algae are fierce. Some days we are on top, and

some days the Algae are on top. It costs us an average

of 25 dollars a -month for cleaning out Algse from two

reservoirs."

Following upon such alarming reports, experiments were

instituted in the State Laboratory of Plant Physiology at

Washington. In order to cope successfully with this con-

tamination of water by Algse, it was felt to be necessary that

the remedy should fulfil these three conditions : first, that

it should be readily available ; second, that it should be cheap

enough for practical use in the largest reservoirs, and by the

poorest communities ; and third, that it should be absolutely

harmless to man. Many substances were experimented with,

as free chlorine, sulphur dioxide, and sodium, potassium, and

ammonium salts. However, these and others were all re-

jected, and sulphate of copper was at length fixed upon, as

fulfilling all the necessary conditions. The earliest trials with

this form of native copper were carried out on the water- cress

beds of Virginia, where the plant is largely grown for market

purposes. The offending Alga in this case was Spirogyra,

which with us is frequently very troublesome in fresh-water

aquaria and other places. Spraying the plants with a strong

solution of sulphate of copper was at first tried, but this did
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not prove a success. " The method of applying the copper

by means of dissolving it directly in the beds was next tried,

and the success of the treatment was almost immediately

evident. In this case the amount of copper added was about

equal to a strength of 1 to 50,000,000 parts of water, but it

is probable that by the time it reached most of the Spirogyra

it was considerably weakened, as it was impossible to prevent

a slight current of fresh water from passing through the beds

at all times."
^

It was soon found that the tonic concentration of copper

sulphate varied greatly for different genera of Algse. and even

for different species in the same genus. Thus Anahcena was

killed off by a strength of 1 part to 10,000,000, while

Oscillatoria required 1 to 5,000,000. As to the probable

results when copper is taken into the human system, this

is a point on which there has been, and still is, a great

diversity of opinion, but it does not call for discussion here,

seeing we have to do with lochs and ponds only, and not

with civic water-supplies. It is confidently affirmed, however,

by many authorities, that the quantity of copper necessary

to kill off Algse in reservoirs is so infinitesimal that no

harm to human beings can possibly result.

The baneful effects of the presence of certain Algse in the

reservoirs of America, and the efforts which have been put

forth to combat the evil, have been here rehearsed at some

length. This has been done for the twofold reason,—that the

recital is interesting and instructive in itself, and because it

was from the information thus gained that the particular

experiment now to be described was undertaken. Having

learnt what had been achieved in the United States by the

use of copper sulphate in clearing the water-supplies of

Algse, Professor A. S. Pringle-Pattison of Edinburgh Uni-

versity, proprietor of The Haining, Selkirk, determined to try

the same remedy on the loch in front of his mansion-house.

From the paper read by me to the Society last session,

members may recollect that a species of Oscillatoria has been

1 U. S. Department of Agriculture—Bureau of Plant Industry, Bulletin Xo.

64 : "A Method of Destroying or Preventing the Growth of Algte and Certain

Pathogenic Bacteria in Water Supplies," by George T. Moore and Karl F.

Kellerman, p. 26.
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present in this sheet of water for at least a century, and in

some seasons it increased to such an extent as to render the

loch very unsightly, not to say offensive. The first step

necessary was to ascertain the amount of sulphate of copper

wliich would probably be required to give a solution of one

part in a million gallons, that being the strength recom-

mended by the American experts for a case of this kind.

The loch is a mile in circumference less 200 yards, is pear-

shaped, and covers nearly 23 J acres. After careful calcula-

tion, the amount of water contained in it was set down as

fully 150 million gallons. Accepting the finding arrived at

from the experiments in the Laboratory at Washington,

namely, that 50 lb. of copper sulphate to 25 million gallons

of water is equal to a strength of 1 in 4 millions, it was

estimated that half a ton, or 1120 lb., of the sulphate would

be a sufficient quantity. As it happened, the town of

Selkirk until a comparatively recent period drew most of

its water-supply from The Haining loch, and the old

public well still stands in the market-place, deriving water

from the same source, though the well is now only used

as a watering-trough. Before the application of the copper

sulphate the precaution was taken to cut off this supply

temporarily from the loch, lest by any chance harm should

happen to the lower animals. The 9th of August 1911 was

the date when the experiment was carried out. Two boats

were used, and to these were attached two or three wide-

meshed bags containing each about 14 lb. of the sulphate.

The boats were then rowed very slowly up and down the

loch, and the bags refilled until the whole 1120 lb. had been

dissolved. This occupied fifteen hours— from 6 A.M. till

9 P.M. Next morning the water had a greyish hue, from the

amount of dead Algse floating in it. On August 23 the

Professor wrote to me as follows :
" You will be interested to

learn that, a week after the original experiment, as the greyish

dead matter did not settle down, I followed up a hint of the

American Bulletin which says that when there is much
organic matter in the water, lime aids precipitation of the

copper and the stuff it has killed. I sowed one ton of lime

over the surface of tlie loch (as one sows corn in handfuls),

and next day the ashy-grey or whitish -green colour had
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entirely disappeared." Three days after receiving this letter a

sample of the water from the loch was forwarded to me : this

was beautifully clear, and contained some very lively water-fleas.

It may be interesting now to learn what effect the solution

had on the flowering-plants, and especially on the fish, in the

loch. The yellow water-lily {Nym^phcea {Nwphar) lutea) and

the buckbean or marsh trefoil {Menyanthes trifoliata) are both

plentiful in the loch, especially the former, but the most

conspicuous aquatic is the amphibious persicaria (Folygoniim

am^phibium). For a number of years this plant has been

increasing, and now covers a considerable space here and there

around the sides of the loch. The contrast between its

appearance when growing under the two conditions of land

and water is very striking. In the soil it is about a foot in

height, with sub-sessile, lanceolate, hairy leaves ; as an aquatic

its stems are from two to three feet high, with long-stalked,

floating, oblong, smooth leaves. In summer, with its bright

rose-coloured flowers, it is a rather handsome object. The

copper-sulphate bath to which it and the other aquatic plants

were subjected had evidently no injurious effect upon them.

As regards the fish, however, a different tale has to be told,

for the perch suffered severely. They congregated round the

sides of the loch, and in the shallow water received the full

force of the solution. No fewer than 530 were picked up

dead, and it is believed that at least 600 must have perished.

Strange to say, the pike and eels, of which there are con-

siderable numbers in the loch, appear not to have suffered in

the slightest. They retired to the depths, where they were

comparatively safe, although several eels swimming near the

surface were observed to be in evident distress. The material

lessening of the numbers of both pike and eels, it may be

added, would not have been deplored.

There is now little doubt that a weaker solution of the

^opper-sulphate would in this case have killed off the Alga

equally well. The strength, as already said, was that recom-

mended after trials in the Washington Laboratory of Plant

Physiology, but it has since been ascertained that " the con-

centration necessary to kill Algse in the laboratory is from

five to twenty times as great as that necessary to destroy the

same species in its natural habitat." This is an interesting
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fact, but the reason for it has not as yet been ascertained.

The temperature and hardness of the water are factors to be

taken into account when determining the strength of the

solution. We have also seen that Algse vary in their powers

of resistance, and the same conditions have been found to

exist amongst fishes, certain kinds being rapidly killed off by

a solution which would have little or no effect on those of a

less delicate nature.

So far as known to me. The Haining loch is the only case

in Scotland, up to the present time, of a sheet of water having

been freed from obnoxious Algae by means of sulphate of

copper. In England, however, there have been several

instances of recent years. For the details regarding a very

remarkable example I am indebted to Professor G. S. West of

Birmingham University. The locality was Barnt Green,

about eight miles south of Birmingham, where a large

reservoir had become filled with two of the Blue-green Algye

which have elsewhere caused so much trouble, namely,

Anahcena and Oscillatoria. The circumstances will be best

described in Professor West's own words. He writes to me
thus :

" The Barnt Green Eeservoir, a lake used as the head-

quarters of both a yacht-club and a fishing-club, about one

mile and a half in length by three-fourths of a mile broad,

was treated with copper sulphate at my suggestion in 1909.

The volume of the water was estimated as nearly as possible,

and the copper sulphate used in the strength of one part in

two millions. It should not exceed this proportion. This

lake required about 1500 cwts. of CUSO4 to give the strength

of one part in two millions of water ; and to diffuse it

thoroughly, it was placed in coarse canvas sacks and towed

after the yachts when racing. The offensive * water-bloom

'

was quite cleared away after about a fortnight, and the fishing

has been better than ever, since the treatment. So far as I

can ascertain, no fish were killed. I daresay one part in

three millions of water would suffice." Professor West adds

that he has tried this method upon several smaller sheets of

water, with complete success, and that he has also recom-

mended it to a number of people for clearing ornamental

lakes.

The following account of what is being done by the author-
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ities at Kew in this connection is particularly interesting. I

quote from the official Bulletin, as follows :
" Owing to the

water of the lake at Kew being pumped for garden purposes

(including the watering of ferns and other low types of vege-

tation), it is considered inadvisable to use copper sulphate

there, but it is employed with advantage in the smaller ponds.

The proportion used is 1 part copper sulphate to anywhere

from 750,000 to 1,000,000 parts of water. . . . During the

last two summers a striking example of the effective use of

copper sulphate has been provided in St James's Park.

Previously, it had been a costly and troublesome matter to

keep the water there presentable in hot weather by employing

men in boats to remove the weed with rakes, &c. The copper

sulphate treatment was adopted, with the result, we learn,

that at a much less expenditure in money and labour it can

now be kept practically free from weed. A fact of consider-

able interest has also been reported by the superintendent.

The ponds are cleaned out triennially and the surplus fish

disposed of. In recent years it has been found that many of

the fish were badly attacked by fungus, so much so that it

became doubtful whether it was advisable to transfer them to

other waters. We learn that at the last cleansing out the fish

were quite free from fungoid disease, and remarkably clean

and silvery. This is of especial interest, because one of the

doubtful matters about the use of copper sulphate in water

was its effect on fish." ^ It will be observed that the solution

used on the ornamental ponds in St James's Park is much
stronger than that recommended by Professor West.

At the end of July this year (1912) I again visited The

Haining, in order to ascertain the effect of the experiment in

the previous summer. I found the loch comparatively clear,

with no scum on its surface, and my endeavours to find any

trace of the Oscillatoria were unsuccessful. That it had been

entirely killed off it would be rash to affirm, but should it

again make its appearance, the copper sulphate solution, in

a much weaker form than before, will once more be re-

sorted to.

^ Royal Botanic Garden, Kew : Bulletin of Miscellaneous Information, No. 3,

1912, p. 156.
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Since this paper was read to the Society in March last,

and noticed in the local newspapers, several letters have

been received from estate factors, civil engineers, and others,

inquiring as to the effect of sulphate of copper upon

flowering aquatics. The Canadian pondweed (Anacharis

alsinastrum or Modea canadensis) is specially mentioned by

some, and also that trout and other fish which it is desirable

to preserve are present in the same lochs with that weed.

The ubiquitous Anacharis has caused considerable trouble

and loss at Lochleven, where in 1903 the loch was literally

crammed with it, and the fishing in consequence was almost

an entire failure. When the plant began to putrefy and

decay, the water was of the consistence of pea-soup, and

many fish were killed off, dead trout from IJ to 2 lb.

weight being picked up in numbers along the shores of the

loch. Last year (1911) the conditions were not much
better, although during the past summer the loch has been

singularly free of weed. At present the only means of

dealing with this pestilent plant is the tedious and unsatis-

factory one of raking it out. As the question of the

application of copper sulphate to it and other flowering

aquatics and semi - aquatics was a very difficult one, I

referred some of my correspondents to the authorities at

Kew. At the same time, I submitted the matter to

Professor West, who very kindly replied as follows :
" I

should hesitate to apply the copper treatment to any of

the larger macrophytes. The quantity required would, so

far as I can see, entirely destroy the fish. The minute

quantities which kill the Algse have no effect whatever on

the larger plants—unless it be to make them grow better

!

A good deal of experiment is needed in this direction."

Amongst the communications received from Estate Offices

was one from the Bridge of Allan, stating that on the

Airthrey Castle estate there was a loch of 25 acres in extent

which was crowded with vegetation, and inquiring whether

•copper sulphate might be applied, and in what proportion.

Professor West was again consulted, and specimens of the

floating Alga were sent to him. This was pronounced to

be Glceotrichia echimdata, one of the Blue - green family.

Of this Alga "millions of floating particles" were reported
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as being present in the Airthrey loch, giving it the usual

" pea-soupy " appearance. In Professor West's ' Treatise on

the British Freshwater Algae ' there are said to be only

two British forms of Glceotrichia, namely, Gl. Pisiim and

Gl, natans, but the Professor informs me that the former

and Gl. echinulata are stated by many observers to be

identical, and that he sees no reason at present to doubt

this suggested identity, but hopes to satisfy his own mind

on this point during the next twelve months. It may
be mentioned that our member, Mr F. L. M'Keever, found

Gl. Fisum in the Upper Elf Loch "in great numbers."^

As the Airthrey loch is well stocked with trout, a very

weak solution of 150 lb. of sulphate of copper was tried,

with the result that the Alga was entirely killed off, and the

water is now reported to be " quite clear."

The problem of how to eradicate flowering-plants in lochs

and ponds without injury to the fish is still unsolved. As
regards Algae, however, the application of sulphate of copper,

with the necessary discrimination, has been proved over and

over again to be an undoubted remedy. There is now no

reason why these plants should become, by their inordinate

increase, offensive alike to the eye and a menace to health,

not to speak of their deleterious effects on fish-life.

YL—NOTES ON PARASITIC ASCOMYGETPS.—Vart II.

By Mr D. A. BOYD, Corresponding Member.

{Read March 27, 1912.)

In the large family known as the Pyrenomycetes are included

an immense number and variety of fungi, usually of minute

size. Most of these are saprophytes, and render important

service in accelerating the removal of dead vegetable matter

which might otherwise prove unsightly or unwholesome.

"Through their useful agency dry branches are rendered so

^ See 'Transactions,' vol. vi. p. 370, "The Alga-Flora of Mid-Lothian."
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brittle as readily to drop from the parent trunk to the ground,

where a host of other fungi soon combine forces to hasten the

processes of disintegration and decay. In late autumn and

early winter, too, nearly every dead herbaceous stem or

withered leaf affords a congenial habitat to one or more

species of Pyrenomycetes, which appear as black dots scattered

over the surface or partially concealed beneath the epiderm.

In their early state of development many of these microfungi

produce perithecia, which are destitute of asci but contain

conidia produced at the tips of simple or branched conidio-

phores. In some species these perithecia so closely resemble

the mature ascigerous ones as to be practically indistinguish-

able without the aid of a microscope.

The Pyrenomycetes resemble the Perisporiaceae in having

their asci produced in the interior of hollow receptacles or

ascophores known as " perithecia." These may be compared

to tiny nuts, of which the shell is represented by the outer

wall of the perithecium, and the kernel by the group of asci

contained within it. The perithecium of a true Pyrenomycete,

however, is furnished with an apical opening through which

the spores are emitted when discharged from the asci. Some-

times the perithecium has a more or less elongated beak

through which the spores make their exit, but more frequently

the opening for their liberation is in the form of a minute

perforation or simple pore leading direct from the internal

cavity to the surface. The external wall or integument is

very often of a hard or carbonaceous consistency and black

colour ; but in some species it is leathery or fleshy, and in

some is brightly tinted with shades of red, yellow, or brown.

The perithecia are often solitary, or sometimes grouped or

clustered, or produced on the surface of a densely compacted

cushion-like mass known as a " stroma," or immersed partially

or wholly in the substance of the stroma itself. In certain

genera the asci in the perithecium are intermingled with

barren threads known as " paraphyses." These are usually

of a filiform, needle-shaped, or clavate pattern; and their

comparative size and shape often afford features whereby the

various species may be distinguished from one another.

Although the Pyrenomycetes constitute one of the largest

families of microfungi, yet comparatively few species fall to
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be noticed in the present paper as truly parasitic during the

whole course of their life-history. Leaving out of account

certain rare and little-known forms, as well as various species

which are parasitic on lichens, algae, &c., 15 genera (viz.,

Claviceps, Cordyceps, Epichloe, HypomyceSy Nectria, Polystigmaj

Phyllachora, Pothidella, Botryosphceria, Cucurhitaria, Gihhe^rc,

Gnomoniella, Venturia, Stigmatea, and Sphcerella) may be

briefly noticed as coming within the scope of our review.

The genus Claviceps is represented by C. jpiirpurea (Fr.)

TuL, which attacks various grasses when at their flowering

stage. Over the ovary of the grass is formed a whitish

covering of mycelial tissue, on the surface of which are de-

veloped conidiophores bearing very minute conidia. In this

condition the fungus has been described as Sphacelia segetiim

Lev. Along with the conidia is exuded a sweet liquid which

attracts insects, and these become the medium whereby the

parasite is conveyed from flower to flower. As the conidia

germinate at once, the infection often spreads very rapidly.

After the dispersal of the conidia the whitish mass of mycelial

tissue increases in size, and becomes densely compacted into a

hard sclerotium of a purplish-black colour and elongated horn-

like shape. This form of sclerotium is commonly known as

an " ergot." It falls to the ground, where it remains quiescent

till the following spring. It then gives rise to one or more

stromata. Each of these consists of a short stalk, surmounted

by a rounded head in which are immersed the numerous

perithecia. The asci contain spores which are narrowly

filiform in shape, and are probably dispersed by the wind.

A less common species {C. nigricans Tul.) occurs on the

flowers of the marsh spike-rush (Pleocharis palustris), where

it produces black ergots similar in form to those of

(7. purpurea.

Of the genus Cordyce-ps, the best-known species is C. militaris

(L.) Link, which is common in moss-grown pastures in many
districts. It attacks living larvae of moths, and kills them

when they have passed into the pupa state. The conidial

condition (known as Isaria farinosa Fr.) is developed from

the dead pupa when it occurs in moist shady banks in woods.

It consists of a cluster of white stems which are thickened at

their extremity, and are copiously powdered over with the

VOL. VI. 2 H



434 Notes on Parasitic Ascomycetes.—//. [Sess.

globose conidia. In reaching its ascigerous or perfect condition,

the fungus sends up from the dead pupa buried in the ground

a stroma consisting of a fleshy orange-red stalk, surmounted

by a slightly thickened head in which are embedded numerous

perithecia. The spores are narrow and elongated. Two other

forms may be noticed as parasitic on species of ElapJiomyces,

a genus of fungi which grow under the surface of the ground,

especially in pine woods, and are allied to the truffle. G.

ophioglossoides (Ehrh.) Link is parasitic on K variegahos, from

which it sends up a yellow stem surmounted by a clavate

brownish-black head or stroma. In like manner, C. capitata

(Holmsk.) Link is parasitic on U. granulatus, and produces an

ovate or subglobose stroma of a bay-brown colour. The spores

of both species are narrowly cylindrical, elongated, and

hyaline.

JEpichloe typhina (Pers.) Tul. is parasitic on various grasses,

particularly Agrostis, Holcus, and Dadylis. It produces a

white crust which surrounds the upper leaf-sheath of the host

plant, and at that stage bears innumerable minute oval conidia

( = Sphacelia typhina Sacc.) which are capable of immediate

germination. As the crust approaches maturity it assumes

the form of a yellow stroma roughened with the projecting

mouths of the perithecia embedded in its substance. The

spores are filiform, hyaline, and very delicately laultiseptate.

In the genus Hypomyces the various species are parasitic on

fungi. H. aurantius (Pers.) Fckl., one of the most widely-

distributed representatives, grows on the lower surface of

Polystictus versicolor, where it produces a byssoid coating of

orange-red threads, through which emerge numerous roundish

perithecia. The spores are elliptical, uniseptate, and hyaline.

The next genus, Nectria, contains numerous representatives,

of which the most common is N. cinnabarina (Tode) Fr. In

its conidial state, known as Tubercularia mdgaris Tode, it

forms abundantly on dead branches and twigs the little bright-

red tubercles which are familiar to every one who visits the

woods in autumn and winter. Each tubercle ultimately

becomes a stroma upon which are clustered the brownish-red

perithecia. The spores are oblong, obtuse, 1 -septate, and

hyaline. Most of the species of Nectria are saprophytes, but

I\\ cinnabarina and various of its allies are reputed to be
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wound-parasites. i\^. solani Keinke & Berthold is associated

with the destructive winter-rot of stored potatoes, and N.

ditissima Tul. with the canker of apple-trees.

The genus Polystigma is represented by P. rubrum (Pers.)

DC. and P. fulvicm DC. The former occurs on the sloe and

various other members of the genus Prunus. It forms on the

leaves, particularly on their lower surface, a fleshy stroma

rather thicker than the substance of the leaf, and of an

orange-red colour. In its earlier stage of development the

stroma contains numerous globose conceptacles, in which are

produced conidia of a filiform shape, slightly curved and

thickened at one end. After the leaves have fallen the

mature perithecia are developed on the stroma. The spores

are elliptical, obtuse, and hyaline. P. fulvum forms similar

stromata of a tawny colour on living leaves of bird cherry

{Prunus Padus).

In Phyllachora are included several common parasites of

wild plants. In this genus the stroma is irregularly e£fused,

and consists of prominent, black, rounded excrescences, in

which the perithecia are embedded. The spores are hyaline,

and usually of an ovate or elliptical shape. One of the most

common species is Ph. ulmi (Duv.) Tckl., which, in its early

stage of development, is sometimes so abundant on the foliage

of elms as to affect almost every leaf on the tree. It produces

small brownish spots, and the spores are exuded copiously

from these in the form of whitish tendrils which become

effused over the surface of the leaf. The spores are com-

paratively large, fusoid-cylindrical, and divided into four cells.

As the season advances, the fungus on the elm-leaves enters

upon a second stage, formerly described as a separate species

under the name of Piggotia astroidea B. & Br. Small

blackish crusts, consisting of minute flattened tubercles

clustered together, are formed under the epiderm, and finally

burst through in a somewhat stellate fashion. Their spores

are oblong, truncate at the base, and rounded at the apex.

The perfect asci and spores of Ph. ulmi are matured after the

affected leaf has fallen to the ground in autumn. Other

common species of Phyllachora are Ph. junci (Fr.) Fckl., on

culms of Juncus communis; and Ph. graminis (Pers.) Fcki.-,

on living leaves of Dactylis and various other grasses, where
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it forms shining, black, swollen patches, in which the

perithecia are immersed. Fh, trifolii (Pers.) Fckl., on leaves

of white Dutch clover {Trifolium repens), is preceded by

Polythrincmm trifolii Kunze & Schmidt, its conidial stage.

The latter grows on the lower surface of the clover-leaves, in

the form of convex cushion-like clusters of hyphas of a dark

olive-brown colour. The threads are erect, jointed, constricted

at each joint so as to have a beaded appearance, and bear

obovate, two - celled, pale - brown conidia. Another very

common species, known as Ph. jpodagrarice (Eoth) Karst.,

occurs on leaves of goutweed, where, in its early condition

( = Septoria podagrarice Lasch), it produces perithecia which

emit conidia in such abundance as to form conspicuous whitish

blotches on the upper surface of each affected leaf. These

perithecia are followed by black clusters of larger rounded

granules, apparently immature perithecia of the type of

Pliyllachora, but seldom if ever producing perfect asci and

spores. Similarly undeveloped perithecia, usually referred to

fungi of this genus, occur on leaves of several other umbel-

liferous plants.

Dotliidella hetulina (Fr.) Sacc. forms stromata on leaves of

birch. These first appear as blotches on the living leaves,

and finally rupture the epiderm. They become shining black,

and contain cavities in which the asci are embedded. The

spores, which are ripened after the leaves have fallen to the

ground, are pale-yellowish in colour, ellipsoid in shape, and

divided by a cross septum into two cells.

The genus Botryosphceria is represented by B, dothidea

(Moug. & Fr.) Ces. & De Not., which forms stromata on living

bark of stems of wild rose. These appear as conspicuous,

slightly convex, black scabs, usually cracked concentrically.

The perithecia are immersed in the stroma, and contain asci

with hyaline almond-shaped spores.

Several species of Cucurhitaria are well known as sapro-

phytes on branches of laburnum, barberry, and broom. They

form black stromata which burst through the bark. The

perithecia are partially embedded in the stroma, and the asci

contain eight multiseptate spores of the type known as

" muriform,"—that is, with some of the septa running in the

direction of the length of the spore and some of them across



.1911-1912.] Notes on Parasitic A scomycetes.—//. 437

it, like the divisions between the bricks in a wall. C. Idburni

(Pers.) De Not, common on dead branches of laburnum, is

said to attack living branches that have been injured by frost

or insects ; while C. picece Borthwick has occurred on living

buds of Ficea pungens, which, it enveloped with a black crust-

like stroma.

Gibhera vaccinii (Sow,) Fr. grows on living stems of

cowberry (Vaccinium Vitis-Idcea). The perithecia, which are

black and crowded in clusters, are at first hairy, but after-

wards become naked. The asci contain eight nearly colour-

less, elliptical, uniseptate spores.

Gnomoniella and Gnomonia are both remarkable for having

the mouth of the perithecium extended into an elongated

beak. The spores of Gnomoniella are simple, while those of

Gnomonia are divided into two cells by a cross septum.

Gnomoniella is represented by two parasitic species which

occur on leaves of hazel and hornbeam respectively. G. coryli

(Batsch) Sacc. produces, on the under surface of the hazel-leaf,

convex black shining stromata, each resembling a little patch

of pitch. The perithecia are arranged in a circle, immersed

in the stroma, with their elongated necks projecting therefrom.

Each ascus contains eight hyaline spores of an oval shape.

Similar black stromata are produced by G. fimbriata (Pers.)

Sacc. on leaves of hornbeam. Gnomonia is well illustrated by

the long-beaked saprophytic fungi so abundant almost every-

where in late autumn and winter on fallen leaves and petioles

of sycamore, but no common parasitic species calls for our

notice here.

The three remaining genera— Venturia, Stigmatea, and

Sphcerella—contain several parasitic leaf-fungi, mostly of very

minute size. They all agree in having their hyaline or pale-

yellowish spores divided into two cells by a cross septum.

Venturia is distinguished by the black setse or bristles

which occur on the perithecia, especially towards their apical

portion. The most common species is V, alchemillce (Grev.)

B. & Br., which grows on leaves of lady's -mantle. The

perithecia are generally seated on a somewhat pale spot, and

arranged in rows or lines radiating outwards from a centre.

Of less frequent occurrence are V. glomerata Cke., forming

dark clusters on leaves of dove's-foot and other cranesbills

;
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V. Kunzei Sacc, on wild rasp and bramble ; F. Dickiei

B. & Br., on Linncea horealis ; and V. potentillce (Fr.) Cke.,

on silverweed.

Stigmatea Rdbertiani Fr., parasitic on leaves of Herb-Eobert,

is abundant almost everywhere. The perithecia appear as

shining black dots, generally congregated in groups, and often

very numerous on a single leaf. Among less common repre-

sentatives of the genus are >S^. geranii (Grev.) Fr., on various

species of cranesbill, and *S^. ranunculi Fr., on leaves of

buttercup.

The genus Sphcerella includes a considerable number of

species, most of which must be reckoned as saprophytes.

Among the parasitic forms may be noted S. rumicis (Desm.)

Cke., which produces little circular clusters of perithecia on

foliage of blunt-leaved dock ; S. microspila (B. & Br.) Cke., on

willow-herb; S. innumerella Karst., on marsh cinquefoil; and

S. iridis Awd., on yellow flag.

As the result of recent investigations and experiments

conducted by mycologists on the Continent, the number of

Pyrenomycetes alleged to be parasitic in their early stages

has been considerably increased. In particular, it is stated

that certain Sphseropsidese, Hyphomycetes, and other fungi of

a low type, which occur as parasites on living trees and

shrubs, and were formerly described as independent " species,"

have now been determined to be merely stages in the life-

history of species of Gnomonia, Venturia, Sphcerella, or other

genera of Pyrenomycetes. In the meantime, however, it is

desirable that before the conclusions arrived at on the

Continent are accepted as equally applicable to species found

in Britain, they should be confirmed by similar experiments

conducted in this country. This is the more necessary in

cases where the alleged ascigerous forms of well - known
parasites have not as yet been reported as occurring in

Britain.
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M\l,—ICELAND SPAR AND THE POLARISCOPE,

Br Mr F. B. TURNBULL, F.S.M.C.

{Commimicated, April S4, 19IS.)

Before going on direct to the subject of Iceland itself, it

might be interesting to give you an idea of how one gets

there, and of the facilities for reaching that land. There are

two lines of steamers, the Thore Line and the United Steam-

ship Co., both of which are Danish Lines. These steamers

generally call at Leith from Copenhagen en route for Iceland,

also on the return journey to Copenhagen. They run on the

average about every three weeks in the summer time, and

very comfortable little steamers they are, the main objection

to Britishers being that they are, like most of the Continental

owned boats, over-heated and under-ventilated. The journey

from Leith to Iceland, in the summer time with good weather,

generally takes from four to five days, but one can never be

certain to a day, owing to the difficulties entailed in dis-

charging cargo, which has mostly to be done into barges, and

then rowed ashore—a very slow procedure. Eegarding this

discharging of cargo, which sometimes consists of live-stock,

such as cows, ponies, &c., very amusing incidents are frequently

witnessed, while the poor sailors are often driven to distrac-

tion. We will presume we have sailed north up the east

coast of Scotland, past the Orkneys and the Shetlands, till

we reach the Faroe or Sheep Islands. The approach to the

Faroe group is very fine ; it presents to our view a magnificent

panorama of weirdly formed islands,—sharp, precipitous rocks,

rising sheer from the ocean. Most of the islands are regularly

terraced in successive layers of trap -rock. Some of these

singular hills are sharp along the top, like the roof a house,

and slope down on either side to the sea at an angle of about

45°, while again others of them are mere isolated stacks,

standing out of the sea like so many needles. The hard

trap-rock, nearly everywhere alternating with the soft tufa

or claystone, sufficiently accounts for the regular stair-like

layers which form a characteristic feature of these picturesque
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islands. It seems probable that in some remote period they

have been subjected to violent physical abrasion, perhaps

during the ice-drift, and are now affected by the terrible

storms which occur in these regions. The hard frost in

winter converts the moisture into minute wedges of expand-

ing ice, which plays havoc with the crumbling rock. The

small town of Thorshavn, with its old fort just outside, presents

rather a fishy smell as we go ashore. As a rule the houses

are built of stone for a few feet next the ground, then tarred

wood, with a turf roof to complete the edifice; and it is

rather a curious sight to see a man with his scythe on top

of his house busy mowing the hay, while on another house-

top the sheep will be feeding away quite contentedly. There

is really nothing to be seen here of much interest beyond the

primitive way in which the people live. On leaving the

Earoe Isles we got under way again, directing our course to

Iceland, the high ice -covered mountains of which land we
should sight after about 40 hours' sailing. As we are now
far north and in the land where for a certain time of the

year the sun never sets, it reminds one of the amusing inci-

dent so well related by Lord Dufferin in his admirable book

on Iceland. Previous to his going north he had shipped on

board a cock and a number of hens. He says: "I had

observed for some days past, as we proceeded north and the

nights became shorter, that the cock we had shipped on board

at Stornoway had become quite bewildered on the subject of

that meteorological phenomenon called the Dawn of Day.

In fact, I doubt whether he ever slept for more than five

minutes at a stretch without waking up in a state of nervous

agitation, lest it should be cock-crow. At last, when night

ceased altogether, his constitution could no longer stand the

shock. He crowed once or twice sarcastically, then went

melancholy mad ; finally, taking a calenture, he cackled lowly

(probably of green fields) and leaping overboard, drowned

himself. The mysterious manner in which every day a fresh

member of his harem used to disappear may also have preyed

on his spirits."

Iceland is, next to Great Britain, the largest island in

Europe, its surface being about a fifth part greater than that

of Ireland. It lies in the midst of the Northern Ocean, and,
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as it approaches nearer to Greenland than any European

country, it is by many geographers regarded as belonging to

America. Having, however, been first discovered and peopled

from Europe, and being in other points more closely related

to this continent, it seems but right to consider it as forming

a portion of the Eastern Hemisphere. It is situated between
30° 20' and 24° 31' of west longitude, and between 63° 23'

and 66° 33' of north latitude, being nearly in the same

parallel with the Bay of Trondhjem in the Old World and the

Behring Straits in the New. The greatest extent of land

from east to west, measuring between the two most distant

points, is above 320 miles; its breadth from Eeykjanes to

Langaness is 300, and at an average 180 miles. It is calcu-

lated to contain 38,230 square miles, of which, however, only

about one-ninth is inhabited, the remainder being covered with

naked mountains of ice, or valleys rendered equally desolate

by lava and volcanic ashes. The attention of the spectator,

approaching this polar island for the first time, is usually

arrested by the snowy mountains ox johuls. Long before the

coast is visible they rise like small white clouds in the

distant horizon, becoming more distinct in their outline as

we draw nearer the land, and are at last plainly recognised

as a mass of lofty mountains. Sneefell-Jokul is seen at about

120 miles' distance. Notwithstanding the cheerless appear-

ance of these mountains of everlasting snow, they are, from

their colossal grandeur, objects of great beauty, and when

irradiated by the beams of the bright sunlight, with a blue

sky beyond them, they shine forth in wonderful splendour,

glistening with a dazzling lustre.

The far - famed double refracting Iceland spar (Plate

XXXIX., Fig. 1) is not, as is often supposed, discovered in

the vesicles of the trap-rocks. The original place (and up to

about two years ago the only one) occurs in a fissure on the

northern side of the Eeydarfjord, about eight miles from the

village of Eskifjord. The only method of locomotion in

Iceland is by means of ponies, there being no such things as

railways or carriages. Generally speaking there are no roads,

but only tracks or trails, some of which one may lose on the

way, and not discover again for several miles. While on the

track from Eskifjord to " Silfurbergsnaman," as the Icelanders
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call the mine, one passes through a large whaling -station,

carried on by N'orwegians, and to any one at all interested in

the manner of capturing and the subsequent disposal of these

large creatures, a halt should be made here. The whaling-

station is about half-way from Eskifjord to the spar mine.

The mine is situated about 1000 feet distant up the mountain-

side from the fjord. A small brook rushes down and brings

with it many small fragments of spar, and it was this fact

that led to the discovery of the mine. It is generally believed

to have been a land-slide which laid bare the spar, but of the

date of its discovery we have no certain knowledge. If we
follow the stream up the mountain -side we come to the

actual mine (Plate XXXIX., Fig. 2). The water has caused

great havoc from the fact that in winter it freezes in the

small fissures of the spar, and bursts it in all directions. The

origin of this mass of material is involved in great obscurity,

though it seems probable that it is a portion of some stratum

carried up to its present position by the trap-rocks. Any
void spaces in the spar are generally covered by beautiful

stilbite crystals. Its chief distinction is that the individual

parts have a greater magnitude and purity than is common in

limestone.

The distance from the shore to the mine is about 1000

feet, as I have already stated. The actual height above sea-

level, as far as I can remember it, measured by the aneroid,

is fully 300 feet. The length of the mine is 130 feet, the

breadth 75 feet, and the average depth about 30 to 40 feet.

The mine is not what one generally supposes a mine to be,

inasmuch as it is open to the sky, and is therefore more

of the nature of a quarry. The finest pieces of spar are

generally found in the shape of boulders, embedded in a

yellowish clay, from which the pieces have to be dug out with

wooden spades, so as not to destroy the spar. The first owner

of the mine was an Icelandic clergyman of the name of

Erlendsson, belonging to Dupivogr. He was owner of the

land on which the spar was found, and hired the mine in

1857 to Svenssen, a Danish merchant in Eskifjord, and this

man was the first to start working the mine. He worked it

for four years, and built the hut which stands to this day.

He was not very successful in finding good spar. The next
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Fig. -A BLOCK OF ICELAND SPAR,

As DUG FROM THE MiNE.

Fig. 2—the ICELAND SPAR MINE.
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owner of the mine was one Carl Tulinius, a Dane, who became

possessor by marrying Erlendsson's daughter, who received the

mine as an inheritance. This man owned and worked the

mine almost every year from one to three months of each

year. As is well known, the climate in Iceland only permits

one to work for a very short season, after which every place

is covered with snow and ice. Gunpowder was first used for

blasting in 1880. In 1885 Carl Tulinius sold the mine to

the Icelandic Government. The finest piece of spar in exist-

ence is in the South Kensington Museum in London, and is

worth over £2000. It was mined out by Carl Tulinius's men.

This man was succeeded by his son Thore in 1898, who hired

and wrought the mine till 1906. It is now in the hands of a

French syndicate. Many stories might be told in connection

with this mine,—some tragic, some amusing. The first man
to make a study of Iceland spar was Erasmus Bartholinus,

who was born in 1625 and died in 1698, son of Gaspard

Bartholinus. Erasmus spent ten years visiting England,

Holland, Germany, and Italy, and filled the chairs of mathe-

matics and medicine in Copenhagen. He had received from

a Danish sailor who had been to Iceland a piece of spar, and

had discovered the double refraction. He wrote a treatise on

it in his * Experimenta Crystalli Islandica ' in 1669.

"Iceland spar is composed of 56 per cent of lime and 44
per cent of carbonic acid, and is absolutely the purest form of

carbonate of lime. It is, when of good quality, very trans-

parent, and generally colourless. Its natural faces, when
split, are mostly even and perfectly polished, but when they

are not so, we can by a new cleavage replace the imperfect

face by a better one, or we may grind and polish any imper-

fect face. It does not matter whether the spar be found in

mass or crystal, we can always cleave it or split it into the

shape which is known by the name of a rhomb. A rhomb of

Iceland spar is a solid bounded by six equal sides and similar

rhomboidal surfaces. The axis of the rhomb is equally in-

clined to each of the six faces at an angle of 45° 23V

—

(Brewster.) The probable cause of the double refraction is

owing to the mineral, whilst cooling, having had very unequal

pressure or unequal temperature. I do not here propose

going into the explanation of the double refraction, as the
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subject is quite large enough without that. It will suffice to

say that a ray of common light, on entering a rhomb of spar, is

split up into two rays,—one the ordinary ray, the other being

called the extraordinary ray. Now we come to William Nicol,

the Scottish physicist, who was born about 1768 and died at

Edinburgh on 2nd September 1851. The 'Encyclopaedia

Britannica ' informs us that nothing is known of his early

history beyond the fact that, after amassing a small com-

petence as a popular lecturer on Natural Philosophy, he

settled in Edinburgh to live a very retired life in the society

of his apparatus alone. Besides the invention of the prism

known by his name, he devoted himself to the examination

of fluid-filled cavities in crystals, and of the microscopic

structure of fossil wood. His skill as a working lapidary

was very great, and he prepared a number of lenses of

garnets and other precious stones, some of which I have

laid on the table here, and which he preferred to

the achromatic objectives of that time. The following is

William Nicol's own instructions for making a prism of spar

:

" Let a rhomboid of calcareous spar 1 inch long be reduced in

breadth and thickness to 3-lOfchs of an inch; let the obliquity

of its terminal planes be increased about 3°, or, in other words,

let the angles formed by the terminal planes and the adjoin-

ing obtuse lateral edges be made equal to 68°, by operating

on the terminal planes ; these planes may now be polished.

The rhomboid is then to be divided into two equal portions

by a plane passing through the acute lateral edges and nearly

touching the two obtuse solid angles. The sectional plane of

each of the two halves must now be made to form exactly

an angle of 90° with the terminal plane, and then carefully

polished. The two portions are now to be firmly cemented

together by means of Canada Balsam, so as to form a rhom-

boid similar to what it was before its division. Iceland spar,

when pure and free from flaws, is not only transparent but

perfectly colourless. A rhomboid of that substance, and of

the above construction, develops the coloured rings of crystal-

lised bodies with a degree of brilliancy not to be equalled by

a plate of tourmaline, nor perhaps by any other substance.

With the view of rendering the structure of the analysing rhom-

boid more easily understood, I have considered a piece of the
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spar to be divided into two equal portions : such a division

would be a difficult task, but if two similar pieces of spar be

taken, it will be a very easy matter to remove one half of

each of them, either by grinding or by the action of a file."

(I may here state that this is very much taken advantage of,

owing to the scarcity of spar, and by this means we are

enabled to use smaller pieces of spar, contenting ourselves

by getting half a prism out of each.) " The piece of spar

should not be much less than one inch long, and it need not

be greater than 1'4 inch; if the latter dimension be adopted

for the breadth, the thickness will require to be about '48

inch. In cementing the two pieces together, it will be well

to let the pointed end of the one project a little over the

terminal plane of the other, for by so doing a firmer contact

is ensured at the edges. When the cement is sufficiently

indurated the whole of the projecting parts may be easily

removed according to their cleavages. The lateral planes

should be left quite rough and given a coat of dead black

varnish to prevent the reflection of extraneous light." It can

now be mounted in cork, and used either as an analyser or a

polariser. Besides the Nicol, there are other forms of prisms

of more recent invention, such as the Glan-Thomson, Pras-

mowski, &c., but it is doubtful if they are any better than the

Nicol.

Now we come to the application of the prism to the micro-

scope. Generally speaking, one prism is mounted below the

stage, it being the polariser, and the other immediately above

the objective, it being the analyser : often the latter is

mounted above the eyepiece. Although by far the most im-

portant applications of the microscope are those by which the

structure and actions of organised beings are made known to

us, still there are many mineral substances which make very

interesting and beautiful objects, being remarkable either for

the beauty of their structure or for their lovely colours, or

both combined. Dr Carpenter informs us that the natural

forms of inorganic substances, when in any way symmetrical,

are so owing to that wonderful arrangement of their particles

which is termed crystallisation ; and each substance crystal-

lises after a certain type or plan, the identity or difference of

these types furnishing valuable characters to the mineralogist.



44^ Iceland Spar and the Polariscope. [Sess,

The actual processes of the formation of crystals may be

viewed under the microscope with facility, all that is neces-

sary being to lay on a slip of glass, previously warmed, a

saturated solution of the substance about to be examined, and

to incline the stage in a slight degree, so that the drop shall

be thicker at its lower edge. The crystallisation will speedily

begin at its upper edge, where there is the least liquid, and

the evaporation will gradually extend downwards. If it should

proceed too slowly, or should cease altogether, while still some

of the liquid remains, the part already dissolved should be re-

dissolved, after which the process will recommencewith increased

rapidity. It becomes very much more interesting, however,when
the crystals, as they form, are made to stand out bright upon a

dark ground by use of the spot lens, the paraboloid, or any

other form of dark-ground illumination, but it is still more

beautiful with the aid of the polarising apparatus. Besides

crystals there are other substances which may be much better

observed by the use of the polariscope, such as cuticles of

hairs and scales from leaves, fibres of cotton and flax, starch

grains, and longitudinal sections of wood, &c. From the

animal kingdom we have fibres of sponges, cuttlefish bone,

scales of fishes, and sections of hair, quills, shells, skin, teeth,

tendons, &c. From a medical point of view the polariscope

has proved of immense value in its application to the discover-

ing of the salts of alkaloids, quinine, &c., in the urine of

patients. It is possible, I believe, by certain processes, to

discover, for example, the presence of quinine in quantities so

exceedingly minute that all other methods would fail to show

its existence. What is called a selenite is very often used in

conjunction with the polariscope, which exhibits under ordin-

ary circumstances the red ray in one position and the green

in the other. Selenite is the native crystallised hydrated

sulphate of lime. A very beautiful variety called satin

gypsum is found in Derbyshire, very large crystals being also

found at Montmartre, near Paris. The thickness of the film

of selenite determines the particular tint, so that, if we use a

film of irregular thickness, different colours are presented by

the different thicknesses. It is usually slit into thin laminae

parallel to the large lateral faces, the film having a thickness

of 1-2 0th to 1-6 0th of an inch. By a combination of micro-
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scopical with chemical research the application of reagents

may be made effectual for the detection of poisonous or other

substances, in quantity very minute. I understand it is

possible, by the aid of the polariscope, to discover the

1-1 00,000th of a grain of hydrocyanic acid, mercury, or

arsenic. With the aid of the spectroscope the detection of

poisons becomes very much simplified.

In JHemortam : William watson, m.d., ijls.

By Mr JOHN LINDSAY.

{Read Oct. S3, 1912.)

By the death of Dr William Watson a familiar figure has

disappeared from our midst. Dr Watson was for fully a

quarter of a century a greatly esteemed member, and for

a triennial period the President, of this Society, and it is a

fitting thing that we should call to remembrance his services

to the Society, as well as put on record some of the events

in his notable career.

William Watson was born at Aberdeen on March 19,

1832, and was the eldest of the three sons of William

Watson, Sheriff-Substitute of Aberdeenshire from 1829 to

1866, still remembered for his philanthropic work amongst

the poor children of Aberdeen. He was a student of the

University of his native city, taking his medical degree when
barely twenty-one years of age. He then went to Paris for

several months, attending classes to perfect himself in French,

as well as visiting frequently the hospitals and medical schools

of Paris. It was at this time that Dr Watson became the

determined opponent of vivisection which was a character-

istic of his after-life,—the horrors perpetrated on the lower

animals, of which he was then a witness, never being effaced

from his memory. In 1853 he joined the East India

Company's service as an assistant surgeon, and was attached

to different European regiments at Meerut, Agra, &c., till
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1856, when he was offered and accepted the post of Civil

Surgeon at Mynpoorie, in the North-West Provinces. There

he remained till 1857, when the Mutiny broke out, and

the young surgeon had to escape on horseback to the fort

at Agra, leaving all his belongings behind him. He con-

tinued on active duty throughout the war, until its close

at the end of the following year. In later years he seldom

spoke of his own doings during these trying times, though

now and then, in friendly conversation, he would recount

some of the hardships he had endured or the scenes he had

witnessed. On one occasion he distinguished himself in

an engagement at Agra by carrying a wounded European

soldier on his back to a place of safety. While thus engaged

he himself received a dangerous scalp wound, but he was so

oblivious of the hurt that it was not attended to until the

next day, when fever shortly set in, and he narrowly escaped

with his life. A younger brother, an officer in the Bengal

Native Infantry, was present at the siege of Lucknow, and

while attempting to get inside a breach made in the walls of

the Secunder Bagh or Alexander's Garden, he received a

heavy blow on the head from a tulwar. He recovered, how-

ever, and went home on furlough, returning to Calcutta, but

died shortly afterwards from the effects of sunstroke.

When the Mutiny came to an end the East India Company
was abolished, the Crown taking over its various duties and

departments. Dr Watson, like many others, civil and

military, accepted office under the new master. He was then

appointed Superintendent of Vaccination, and subsequently

Acting Sanitary Commissioner, for the North-West Provinces.

In some of the papers read by him to this Society we get

glimpses here and there of his untiring energy and courage in

fighting cholera and plague, often single-handed. An echo

of these far-off days, curiously enough, lately reached our

member. Colonel Sconce, in the form of a letter to him from

Colonel Mallock, then a young Artillery officer at Agra, and

with whom at that time Dr Watson lived, being Assistant-

Surgeon to his Battery. The letter, which we are permitted

to quote, is dated 3rd March 1908, and contains the following

passage :
" During 18561 was on leave in Mussourie. Cholera

broke out in the Battery [at Agra]. I was ordered down, and
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when I got to Meerut was stopped. But I heard from the men
that Watson was the grandest man they knew. They said,

when there was a case of cholera he hardly left his patients,

and stayed in the hospital all night." The letter goes on to

tell of some of Dr Watson's scientific pursuits, and ends by
emphasising " the great love of the men for him." Some
years after this there was a very serious outbreak of plague in

Dr Watson's district, and in one village to which he was

directed he found all the people dead, " some in their beds,

some on the floors of the rooms,"—no one from another village

having ventured to go near the place for a whole month.
" As the best means of disposing of the dead," Dr Watson
said, " I set fire to the village, and burned the whole of it

down— cottages, cattle-sheds, and barns full of grain,"—the

cattle and a solitary dog being first driven away.

In April 1863 Dr Watson came home on sick-leave,

returning to India in the following year; but in 1867 he

was back again, having got three months' leave in order to be

married, when Mrs Watson accompanied him to India, remain-

ing there with him until his retirement from the service,

in 1883.

From 1867 to 1883 Dr and Mrs Watson resided prin-

cipally at Almora and ISTaini Tal. At Almora, the capital of

the province of Kumaon, Dr Watson had medical charge of

the Leper Hospital for about ten years. Naini Tal is some

thirty miles distant from Almora, and was then the summer

residence of the Lieutenant - Governor of the North - West
Provinces. Of this beautiful Himalayan station there is a

good description in two of Dr Watson's Presidential Addresses

to the Society. The lake at Naini Tal, 6000 feet above sea-

level, and round the shores of which the houses are built, was

unknown to Europeans until 1840. Here a disastrous landslip

took place in 1880, while Dr Watson was residing at Almora,

when 151 persons perished, several of the Doctor's friends

being amongst the number. Of this sad event a very full

and interesting account is also given in our ' Transactions.'

For upwards of thirty years Dr Watson remained in India,

retiring with the rank of Deputy Surgeon-General. These

years were full of interest in many directions. A vast store

of information was laid up in his memory on all sorts of

VOL. VI. 2 I
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subjects, and it is to be regretted that no connected narrative

dealing with these eventful years was ever written by him.

Dr Watson's knowledge of the botany of India was so

extensive that in 1875 he was commissioned by the Indian

Government to draw up an account of the flora of the

Himalayan province of Kumaon. This work entailed some

labour and research, but the task was duly accomplished.

It was chiefly the love of native plants that led him, shortly

after he had settled down to his life of leisure, to become

a member of this Society, Mrs Watson joining our ranks at

the same time. The stimulus of his presence amongst

us was soon felt, and in November 1888 he was called

to the Presidential chair. He opened the Session with

an address entitled "Notes on Natural History in India,"

in which a most interesting outline was given of the

botany and geology of British India, and more particularly

of Banda, on the south bank of the Jumna. In this address

a passing reference was made to Ceylon, and to Bishop

Heber's well-known hymn, with its mention of " India's coral

strand " and of Ceylon's " spicy breezes," and where the in-

habitants of that island are characterised as idol-worshippers.

As an example of Dr Watson's wide and accurate observa-

tion, his remarks on these various points are well worth

quoting. " All this," he said, " may be beautiful poetry, but

it is not altogether correct, from a natural history point of

view. In the first place, the shores of India are alluvial or

volcanic, not coral. Next, ' spicy breezes ' do not blow over

Ceylon ; and when breezes do blow, they certainly do not, as

a rule, blow softly. Lastly, whatever the people of India may
do, the Singalese, or inhabitants of Ceylon, certainly never
* bow down to wood and stone.' It is the very last thing a

Buddhist would do, more especially a Buddhist of the Southern

sect, to which the people of Ceylon belong,—a sect which has

always protested against the slightest approach to idolatry."

This, it need scarcely be said, created no little amusement

amongst those who listened to it.

In two successive years we were again favoured with

Presidential Addresses from Dr Watson, that for Session

1889-90 being "An Account of Gurhwal, a District in the

Himalayas," and for Session 1890-91, "A Description of



1911-1912.] In Menioriam : Win. Watson, M.D., LM. S, 45

1

Kumaon, in the Central Himalayas." These three addresses

will be found in full in our ' Transactions ' for these years.

They contain much that is highly interesting and instructive

on the natural history of the large districts to which they

relate, as well as on the manners and customs of the people.

Other papers followed, namely, "The Sacred Plant of the

Druids" (Jan. 1892); "Protection to Birds" (Nov. 1892);
"The Eose, Thistle, and Shamrock" (Nov. 1893); "Natural

History Notes on Japan" (Nov, 1894); two papers on Snake-

poisou (April 1896 and Jan. 1897); and "A Mushroom
Excursion" (Nov. 1906). Most of these papers are given

at length in the Society's * Transactions,' under their re-

spective dates. The last address Dr Watson delivered was

to this Society, in March 1908, but being given from brief

notes only, it could not, unfortunately, be reproduced. The

title was "Mendelism," a subject in which at that time he

was taking a great interest. Shortly afterwards his health

began to fail, and he was very seldom able to be with us,

either on a summer day or a winter evening.

Dr Watson, however, did not confine his energies to the

work of this Society only : he was also a member of several

others, notably of the Botanical Society and the Scottish

Cryptogamic Society, besides being a Fellow of the Society of

Antiquaries. He was President of the Botanical Society for

Session 1898-99, and delivered both an opening and a closing

address, the former being " On the Teaching of Darwin and

Pasteur," and the latter a review of outbreaks of plague in

India, with remarks on their causes. He was also a very

prominent member of the Scottish branch of the National

Anti-Vivisection Society, frequently giving addresses in its

behalf.

To these brief notes on Dr Watson's attainments as a

scientist it must be added that he was also a scholar, with an

intimate knowledge of, and love for, the Greek and Latin

classics. For a number of years he was the Honorary

Secretary of the Hellenic Society, which was inaugurated in

1850, with the late Professor Blackie as its hierophant ; and

it remains to the present time, having included in its

membership during that long period many of our foremost

teachers, divines, and men of letters, as well as several ladies.
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The meetings continue to be held fortnightly during the

winter months in the houses of the members, each " reading
"

of the author prescribed being followed by a symposium.

Dr Watson took great delight in these meetings, and many of

them were held in his house.

Having lived so long in India, Dr Watson was also con-

versant with several Eastern tongues, as Hindustani, Persian,

and Japanese. During a visit on one occasion to Japan which

he and Mrs Watson made, he dismissed the guide after the

first week, finding that his knowledge of the language was

sufficient for all purposes. Of European tongues, he was

familiar with French and Italian, and possessed a good work-

ing knowledge of German. Along with Mrs Watson, many
foreign countries were visited at one time or another, includ-

ing China, Japan, the Sandwich Islands, California, Egypt, and

Palestine ; while as regards the European continent, Italy and

Greece were well known. He returned to Greece again and

again, captivated by its classic traditions and associations.

With a mind thus expanded by travel and cultivated by

books and study, Dr Watson was withal a man of most un-

assuming disposition,—frank and kindly in manner, and ever

ready to give from his stores of information to all who sought

his help or advice. Of splendid physique, he attained to the

advanced age of eighty years, passing away on June 16, 1912,

after a long illness, throughout which he was tenderly cared

for by Mrs Watson, to whom we desire to extend our sincere

sympathy.

AN ACCOUNT OF THE EXCURSIONS (1912).

By The Peesident.

The first excursion this season took place on 27th April,

under the leadership of Mr T. C. Day. It was undertaken

with the purpose of studying some peculiar phenomena con-

nected with the intrusive sill composing the Humraell Kock?,
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situated on the shore close to GuUane Point. These rocks

consist for the most part of dolerite which has lost much of

its characteristic appearance by being intruded among car-

bonaceous shales, being converted thereby into a species of

igneous rock known as " white trap." To the east of the

Hummell Kocks, and just above high-water mark, stands the

prominent ridge called Corby Craigs, composed of ordinary

dark-coloured dolerite. One object of the excursion was to

point out that this ridge is directly connected with the " white

trap " of the Hummell Kocks, and is not a separate intrusion,

as before supposed. The fact was proved by conclusive

evidence easily seen on the ground.

The really peculiar feature connected with the Hummell
Eocks is the large number of narrow vertical dykes (Plate

XL., Fig. 1) by which they are intersected. On carefully

studying these dykes, and also a large fissure which nearly

cuts the Hummell Eocks in two, they are found to consist of

sedimentary material altered by heat and containing frag-

ments of the white trap. These dykes appear to be of the

nature of veins which have been squeezed up from below, at

a time when the great mass of the intrusion was on the point

of solidification into joints and cracks, probably caused by

some movement of the mass at the same time. This veining

of an intrusive mass with sedimentary material is peculiar,

and has not apparently been previously observed in this

country. That these dykes do not represent the infilling of

cracks on the upper surface of an old lava flow is abundantly

proved by the evidence to be seen on all sides of the intrusive

nature of the sill. The attendance at this meeting was

very large, numbering upwards of seventy, but this included

several members of the Geological Society and of the Scottish

Natural History Society, who joined the excursion at

Gullane.

The next excursion was also conducted by Mr T. C. Day,

and thirty-seven members went to Bilston Burn (Plate XL.,

Pig. 2) to view the Lower Limestone of this locality, where

there is one of the best sections of the Lower Limestone

series to be seen in the district. The strike of the rocks is

nearly from N.E. to S.W., and they dip at an angle approach-

ing 50° towards the S.E. This wall of successive strata, some
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hard and others soft, is traversed by the winding Bilston

Burn. The curious effects of unequal denudation were

pointed out, also the puzzling appearance in the succession

and lie of the rocks caused by the windings of Bilston Burn.

The position of certain limestone bands was noted—such as

the " Gilmerton," represented in this place by a thick band of

ochre, the " North Greens," the " Vexhim," and the Bilston

Burn Limestone. The position of the " North Greens Coal
"

and the " Yexhini Coal " seams was also observed, but de-

nudation has left but little trace of these seams, their site

being obscured with rubbish.

On May 11 there was an excursion to Cramond Island,

under the leadership of Mr Charles Campbell. The weather

was favourable, and the attendance numbered fifty. The

birds noted were the great black-back gull, the sandwich and

the common tern, the wheatear, and the rock pipit. Among
the plants found on the island were

—

Cochlearia danica. Trifolium minus.
Silene maritima. Draba verna.

Sagina maritima. Sagina procumbens.
Stellaria graminea. Plantago Coronopus.
Cerastium tetrandrum. Ononis arvensis.

Ligusticum scoticum. Cardamine hirsuta.

Saxifraga granulata. Stellaria Holostea.

Arenaria serpyllifolia. Digitalis purpurea.
Nepeta Glechoma. Teucrium Scorodonia.

Myosotis collina. Rumex crispus.

Sedum anglicum. Carex praecox.

Vicia lathyroides. ,, hirta.

The following Saturday, under the leadership of Mr James

L. Gray, the members, numbering forty-five, botanised the

grounds of Penicuik House. Among the plants gathered were

Saxifraga granulata (double-flowered) and the hen-and-

chickens forget-me-not. After tea the party was shown

over the gardens of Valleyfield House by Mr Alexander

Cowan.

On May 21 (Victoria Day) twenty-five members, under

the leadership of Mr Cleland, visited Aberfoyle and district,

and among the plants gathered were Trientalis europcea^

Antennaria dioica, and Drosera rotundifolia.

On May 25, an excursion to Newliston, Eatho, had to be

cancelled, and one to Almond Dell was substituted. On the
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Fig. i.-end view of narrow quartzite dyke,

HuMMELL Rocks, Gullane.

Fig POT-HOLE" IN NORTH GREENS LIMESTONE,

BiLSTON Burn.
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way to the dell Pilularia glohulifera was found in great

abundance. The stone was also noted on which is carved
" M. S. Gul. Wallas, October v. mdcclxxxiy," which is trans-

lated to mean, " Sacred to the memory of William Wallas,

October 5, 1784." The tradition about this stone is that a

favourite horse which the Scottish hero was riding stumbled

and fell dead, and was buried at this spot. To commemorate
this ancient tradition the present stone was erected in 1784
over the grave of the hero's horse. A nest of the blackcap

{Sylvia atricapilla) was found in the dell and photographed

by one of the members. In a pond on Drumshoreland moor
Apkim inundatum was found growing profusely.

On the following Saturday a joint excursion with the Dun-
fermline Naturalists' Society was held at Culross, under the

leadership of the Secretary. The party, which was numerous,

visited the old fish-pond, Abbey House, and Abbey, and in-

spected some interesting antiquities in the churchyard of the

West Kirk. A visit was also made to Dunimarle Castle, a

stronghold of the Macduffs and the scene of the murder of

Lady Macduff and her children,— an incident which forms a

prominent part in Shakespeare's tragedy. The castle contains

a museum with a collection of paintings, old china, and other

objects of vertu, and is open to the public. Among the

noteworthy plants collected were Smyrnium Olusatrum, Conium

maculatum, Oentranthus ruber, Sedum TelepMum, Anchusa

sempervirens, Rumex sanguineus, Solanum Dulcamara, and Cheli-

donium majus.

On Saturday, June 8, a large party, under the leadership

of Mr T. A. D. Wood, visited Seton Castle and chapel. All

that now remains of the chapel is the choir or chancel, with

the north and south transepts, and an unfinished tower

rising from the intersection of the transepts. It is a fine

relic of the Gothic period, and is supposed to date back to at

least 1300. It is now used as the mausoleum of the Wemyss
family. A short distance to the west of the chapel stood at

one time one of the finest old palaces in Scotland. It was an

abode of luxury, much frequented by the nobility of the king-

dom, and was occasionally the residence of royalty. It stood

in the centre of a three-acre enclosure among stately old trees.

It had a triangular court in the centre and three extensive
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fronts built of freestone. It was pulled down in 1790, and

in its place the present castle was built, from designs of Adam
of Edinburgh.

On June 15 the members walked from Lamancha to

Eddleston, a wayside and moorland ramble, under the leader-

ship of Mr E. Denson. Scleranthus annuus was found and

Sedum villosum in great profusion in ditches by the roadside.

On June 22 an excursion from Dolphinton to West Lin-

ton was made under the leadership of Mr M. J. Kae. The

moor being considered too wet to cross by most of the party,

the leader decided to follow the old Biggar Eoad, and by doing

so the party succeeded in getting a more interesting and larger

collection of plants. Mr Eraser found Teesdalia nudicaulis;

and among the rarer plants collected were

—

Montia fontana. Cerastium arvense.

Scleranthus annuus. Carduus heterophyUus.
Sedum villosum. Viola lutea.

Triglochin palustre. Botrychium Lunaria.
Comarum palustre.

On June 29 the members walked along the shore from

Longniddry to Aberlady, under the leadership of Dr D. C.

M'Intosh. A number of sea-shore animals were found, and

described by the leader. The party afterwards botanised the

links of Aberlady, and the following plants were collected

—

viz., Inula dysenterica, Samolus Valerandi, Utricularia vul-

garis, Scrophularia vernalis, and Blysmus rufus.

The first Wednesday afternoon excursion took place on

July 3 from Dalmeny to Cramond, under the leadership of

Mr Eupert Smith. The party, numbering fourteen, botanised

the woods and shore from Longcraig to Cramond, and among
the plants collected were (JEnanthe crocata, Fedicularis sylvatica,

Rosa spinosissima, and Thalictrum dunense.

On July 6, fifty-three members, under the leadership of

Miss Helen W. Graham, visited Swanston Cottage, the early

home of Robert Louis Stevenson. The quarry garden, with

its drapery of clematis and its wall decorated with gargoyles

from St Giles', was visited first. The building material for

the cottage was got here. In the summer-house portions of

the first water-pipes—hollowed trunks of trees—were shown.

After inspecting the " pickle paths and plats and posies," the
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party entered the house, and were conducted over the part

which formed the home of the Stevenson family. Conspicuous

was the excellent portrait of " Gummy " ; and much interest

was shown in the various letters, relics, &c., which are

arranged in E. L. Stevenson's room.

The next Wednesday afternoon, on July 10, an excursion

was made to Craigmiliar Castle, under the leadership of Mr
George Mackay. The party, numbering twenty-two, visited

the castle, and botanised the vicinity. The less common
plants found were Smyrnium Olmatrum, Parietaria diffusa,

Rumex scutatus, Anchusa sempervirens, and Chenopodium Bonus-

Henricus.

On July 13 the excursion was to Inverkeithing and St

Davids, under the leadership of Mr James Fraser. A very

large collection of the common or usual plants was made, and

among the rarer were

—

Sisymbrium Sophia. Neslia paniculata.

„ altissimum. Apera Spica-venti.

Erysimum repandum. Echinospermum Lappula.
Melilotus alba. Potentilla hirta.

Brassica elongata. Anthemis maritima.
Alyssum incanum. Petasites fragrans.

Miss Dickie found two plants new to Scotland

—

Geraniwn

modestiim (Jord.), a shingle plant of Southern England, and

Scro'phularia Scorodonia L. A fine colony of Calamintha

adscendens (Jord.), a variety of C. officinalis Moench, was found

by Mr Templeman.

On July 20 an archaeological excursion, under the leader-

ship of Mr John Edward, was made to Carberry Tower.

The ancient keep now forms the vestibule of a spacious

modern mansion which is attached to it. The tower is

of remarkable strength. At the corner is a square stone

prepared for an iron cresset. In the year 1547 Carberry

became the property of Hugh Kigg, advocate. He was

a man of importance in his day, and probably built the

tower. Carberry afterwards became the property of Sir

Eobert Dickson, who was proprietor of the Barony of Inveresk.

It remained in his family till about the beginning of last

century, when it was sold to the Duchess of Monmouth. It

was afterwards acquired by John FuUerton, Esq., whose niece
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married William, son of the tenth Lord Elphinstone, and since

1802 has been the residence of the Elphinstone family. The

accommodation of the keep is extremely limited, consisting of

a single apartment about 2 feet by 1 6 feet on each floor

:

the walls are seven feet in thickness.

On Saturday, September 28, the first of the " fungus

forays " this season was held at Saltoun, under the leadership

of Mr Kupert Smith. There was a large attendance, and a

collection of fifty-three species of the larger fungi was made.

Three edible species

—

Cantharellus ciharius, Hydnum repandum,

and Bussula hetewphylla—were found in some quantity, but

the only noteworthy fungus was Crucihulum vulgare, of which

several clusters were found by Mr Eichardson.

The last excursion of the year was on October 5, to Polton

and Eoslin Glen, under the leadership of Mr D. A. Boyd. Fine

weather favoured this excursion, and nearly fifty members

turned out. Over a hundred species of fungi were gathered.

The most remarkable fungus, and one new to the Lothians,

was Tremellodon gelatinosum, a peculiarly beautiful species

found by Mr M'Andrew in Eoslin Glen.

The excursions this season were again well attended, and

the increased average attendance shows that greater interest is

taken in them by the members.

EXHIBITS IN NATURAL HISTORY,

At the winter evening meetings the following objects were

sliown :

—

Living specimens of Orange Bishop {Euplectes Franciscanus),

West Africa ; Grenadier Weaver (Bmheriza oryx), West Africa
;

Napoleon Weaver (Loxia melanogastro), West Africa—(Mr

George M. Brotherston).

The Little Auk—(Mr Bruce Campbell).

Miscellaneous specimens of marine fauna found round the

shore of the Firth of Forth—(Mr W. J. Eichardson).

Living specimens of Beetle {Triholium confusum) found in

flour—(Mr J. Lindsay).
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Living specimens of Zonure or " Girdled Lizard " {Zonurus

derhianus) ;
" Baby " Caimans (Caiman sclerops) ; Painted

Terrapin (Chrysemys pida) ; Spanish Sand Lizards (Psam-

modromus hispanicus)—(Mr T. H. Gillespie).

Specimens of two rare fungi from Drummy Woods, Fife

:

Cordyceps ophioglossoides and Elaphomyces variegatus— (Mr
Eupert Smith).

Specimen of Carboniferous Limestone with encrinites,

shells, &c., from Tenga, Aros, Mull— (Mr E. D. C.

Mackechnie).

Collection of Scottish Minerals, with localities— (The

President).

Piece of boulder of mica-schist containing garnets, from

Elie ; specimens of Elie " rubies "—(Mr Eupert Smith).

ANNUAL BUSINESS MEETING.

On the evening of Wednesday, 23rd October 1912, the

Annual Business Meeting of the Society was held in the

Hall, 20 George Street,—Mr A. B. Steele, President, in the

chair.

The following report was submitted by Mr Allan A.

Pinkerton, Honorary Secretary :

—

" The Society is in a very healthy condition. During

the Session 1911-12 six indoor meetings have been held.

The attendance at each of these was very satisfactory. The

outdoor meetings numbered eighteen, and the average attend-

ance was thirty -five. Five Wednesday evening excursions

were arranged, but on account of the weather two had to

be abandoned, while the third was cancelled on account of

Dr Watson's death. The average attendance at the other

two was eighteen.

" The Society has lost by death Dr Watson, one of its

past Presidents and a most valued member ; Mr Thomas K.

Farquharson, a very old member; Mr William Thomson and

Mr Arnold.
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"The membership at this date is 225, being an increase

of eleven. During the Session eighteen names have been

withdrawn and twenty-nine names added."

The Honorary Treasurer, Mr John C. Douglas, referred to

the printed Statement of Income and Expenditure for the

Session, already submitted to the members. This Statement

showed the income to have been £70, 7s. 5d., while the

expenditure was £59, 17s. 8d., leaving a balance in favour

of the Society of £10, 9s. 9d.

The following is the List of Office-bearers and Councillors

for Session 1912-18, as elected at the meeting, new names

being in italics :

—

President—A. B. Steele.

Yice- Presidents— George Mackay, George Cleland, and

George M. Brotherston.

Honorary Secretary—Allan A. Pinkerton.

Honorary Treasurer—John C. Douglas.

Editor of ' Transactions '—James B. Stewart, M.A.

Auditors—R C. Millar, C.A., and Charles Campbell.

Councillors—Miss Janet Kemp, Miss Madge Drysdale,

T. H. Gillespie, D. C. M'Intosh, D.Sc, Miss Susan Y. Mac-

phail. Miss Jessie Graham, J. Gordon Munro, James Buncle,

Mrs Hall, Miss Atkinson, W. W. Smith, MA., and 3L J. Rae.

The meeting concluded with the usual vote of thanks to

the office-bearers.
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