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TRANSACTIONS
OF THE

PERTHSHIRE SOCIETY OF
NATURAL SCIENCE.

I. Notes.

By C. M Intosh.

(Read 13th November, 1913.)

(a) THE DROUGHT OF 1913.

The month of September, 1894, was very dry, and the drought
continued till the 5th of October. The Tay at that date reached
a very low level. Old men who had been intimately acquainted
with the river for many years held that it was lower than in 1887,
which till then was re arded as a record year, and some of them
maintained that it was the lowest level reached by the river since
1826. All this led me to mark the level of the river at its lowest
point, which point was reached on the 5th October. Three days
later the late Dowager Duchess of Atholl had a record of the river
level marked on a stone near the then Dunkeld House. Both
records were made independent of each other, and the fact that the
Dowager Duchess had the record made shows that in her opinion
the river was abnormally low. Rain fell on the 5th October, 1894,
but it was light, and would not affect the river for some days.
The record made by me is a notch in a large stone which forms
the outmost end of a croy, a short distance above the old Inver
Ferry (still a private ferry). The stone appears to have occupied
its present site before the short croy was formed between it and
the river margin.

Since the record was made in 1894 the stone has been always
under observation, and in 1911 a sight of the notch made in the
stone was seen, almost for the first time since 1894, but it was
still inches under water, and so it remained that season. Indeed,
¦since 1894    as never been above water till the present season
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(1913). The lowest level reached by the river this season occurred
on the 20th August,  hen it was found to be 6f inches below what
it was in October, 1894. A new mark was made of the river level
at the date. Since then the river has risen some inches, but is
again falling. It is still under the 1894 mark, but above what it
was on the 20th.

The stone marked by the Dowager Duchess has again appeared,
and it agrees very well with the Inver mark. On the stone which
bears it there is the date 8 : x : 94.

In the appendix to the Transactions of the P.S.N.S., I see that
the rainfall at Perth for September, 1894, was .22 inches for the
three rain days. To the 5th October would be 35 days for .2 
inches. The present season at Inver, from the 15th July to the
20th of August, there has only been .8 inches. The difference
between the rainfall of the two seasons will, however, not account
for a difference of nearly 7 inches in the river level, and this
difference is more remarkable if we take into account the heavy
snowfalls of the preceding winter and spring; also the very wet
May. Besides, the Braan has not been so very low, and it did
not fall so rapidly. I do not know how the Almond stands.

1911 was also a very dry season, hot as well, yet the river this
past season has been 8 or 9 inches lower, and 8 inches means a

great deal in a low state of the river.

You will see from the diagram accompanying this that there
are 4 marks in the stone, the upper 1894, 2 and 3 mark the down¬
ward progress of the river, and 4 its lowest level, 20th August,
1913. Mr. Kerr, forester, and his assistant, Mr. M Intyre, are

accountable for 2,3, and 4, and they also marked the lowest level
reached on what is known as   The Rock,  nearly a mile further
up the river. (See Plate I.).

(b) A RING OUZEL.

About the end of March, 1912, a solitary ring ouzel appeared
about the Lady Well Nursery, Dunkeld. It seemed to have lost
its way in returning to its summer quarters, but soon it made itself
at home, and began to make advances to a female blackbird. The
men about the nursery believe that it mated. Mr. Keir also, who
took a great interest in this unusual visitor, thinks so too. But
the nest if there was one was never found, though the bird
remained about the nursery till some time in the autumn.

This season a ring ouzel again appeared in the nursery, and
began at once to make advances to the lady blackbirds. He is
more familiar this season, and was so from the first; different fro 
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what it  as last season when it appeared, for it was then somewhat
shy. Can you doubt that it is the same bird? A ring- ouzel mi ht
lose its way and take up its abode in an unusual place, but it
must have deliber tely come back this season. He must have had
a wife, or at least a sweetheart.

I have not seen him this season as yet, but last season he was

in almost perfect feather. This season Mr. Keir says that he is
even better, just what one would expect from the same bird.

I hope to be able to continue the observation, and may possibly
see a brood of hybrids.

(Shortly after this note was written the ring ouzel disappeared ;
the weather was hard on bird life at the time, and there was a
snowstorm. This would be about 10th or 12th April.)

(c) A CURIOUS STONE.

Some time ago, on the moor at Balhomish, I came across a

stone with some 15, or thereby, round holes in it. The holes are
not like the usual form of cup marks, some of which I have seen,
but holes from 2 to 6 inches deep, and almost 2 inches in diameter 
I am writing from memory, and cannot be sure about particulars,

but the stone will be about 2 ft. by 3 ft., or thereby. The stone
is apparently composed of homogeneous material; it may be
quartzite, some metamorphic kind of rock at any rate, without so
far as I could judge any matter that would cause it to weather into
its present form.

It was described in the   Scotsman   some time since by a
Birnam reporter, but I have never been able to get expert opinion
regarding it.

Near it there are the remains of quite a number of round huts(?).
They look like the remains of a pre-historic village. Round huts
of the same kind are not uncommon on the moors. But whether

they were sheilings or not I cannot offer an opinion, but they are
there.

The other day an old lady came to me with a story regarding
a stone with holes in it, which she said was near Balhomish; and
within 15 yards of it a pot of gold was hid; and a fair-haired lassie
would find it, and break her leg at the same time. I did not know
the story when I found the stone, and the old lady had the story
brought to her recollection by seeing the account of the stone in
the papers. *

The road leading to Balhomish is up Birnam Glen, and the
stone is about ij miles from the station. t ;
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(d) A PLAGUE OF CATERPILLARS.

The oak and other trees have suffered severely from attacks of
caterpillars during- the past two summers, 1912-13. It is the

common  reen one always present on the oak, but not to an

injurious extent, but they multiply during certain seasons to such
an e tent that the damage done by them is very great; trees and
bushes often being completely stripped of their young leaves. All
this has been fully dealt  dth in forestry books. The only thing
you require then is a record of such outbreaks for future reference.

The summer of 1912 was rather wet and cold. Mr. Murray,

forester, Murthly, remarked that   it was said that it was dry,
hot weather that favoured an excessive attack of caterpillars, but
this is a wet season, and they are getting very bad.  As usual,
birds of many species congregated and fed on them for some time.
The leaves of most oaks were riddled, and some trees were stripped
bare. Birches and hazels also suffered from a similar cause. In
the summer of 1913, in the Inver woods at least, the damage was
much greater. Speaking of the oak coppice woods, which extend
from Inver along the lower part of the Tay valley to Dalmarnock,
a distance of about 8 miles, there were few oaks left with leaves;
most, both large and small, were without a leaf. The caterpillars
were to be seen in enormous numbers crawling over leafless twigs

and branches, or dangling from them by the thread they spin, or
creeping over the ground under trees from which they had fallen.
It is to be remarked that it is the young leaves they attack when
they are bright green, and before they are fully expanded. Among
the great flocks of birds of various species which were feeding on
the caterpillars, the black-headed gulls seemed to be the most
numerous, and certainly they were the most active. Some of them
picked up the caterpillars that were crawling along the ground,
but most wheeled about on the wing, many of them seeming as they
did so to catch up the caterpillars that were suspended from twigs
and branches.

Among other birds were daws, starlings, rooks (the rooks at
Dunkeld House are now reduced to about 50), pheasants, warblers,
cuckoos, woodpeckers, etc. It is held by the wood workers that
the birds get the better of the caterpillars the third year. It is
remarkable how soon the oaks get over such an attack. In a short
time a new set of leaves is put forth, and they look not much the
worse of the attack. An attack of caterpillars in the Inver Wood
is noted by Dr. White about 1884 (see Transactions).

Regarding the alleged destruction of fish by the black-headed
ull, I spoke of an isolated pool on the Braan in dry weather, in
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which there was a  oodly number of small fry, and black-headed
gulls were moving about the pool, yet they did not attempt to
take any of the fish. Now, if a person appeared close to a pool of
this sort, every fin in a very short time would get into holes, under
stones, etc. It is the same with trout in hill burns. Will they
not do the same with other enemies? Is this well known fact at
times lost sight of?

II. List of Plants in Flower in November, 1913.

By W. Barclay.

(Read  th December, 1913.)

16th November The following were found chiefly at the base
of Callerfountain Hill (South side) : 

Geranium molle.
Taraxacum Dens-Leonis.
Lamium album.
Lycopsis arvensis.
Stellaria media.
Capsella Bursa-pastoris.
Spergula arvensis.
Centaurea nigra.
Myosotis arvensis.

Lychnis dioica.
Geranium Robertianum.
Achillea millefolium.
Sinapis arvensis.
Raphanus raphanistrum.
Senecio Jacobaea.
Ranunculus acris.
Matricaria inodora.
Ulex europaeus.

19th November River side and round by Orchardneuk.

Lapsanus communis.
Linaria cymbalaria.
Chrysanthemum leucanthemum
Rubus (Species).
Veronica Buxbaumii.
Beilis perennis.
Lamium purpureum.
Chrysanthemum Parthenium.

A few days afterwards, Malva sylvestris in fine flower at Cherry-
bank. On 3rd December I noted a good many of the above still in
flower, and in addition Geranium dissectum, Stellaria graminea,
and Sisymbrium Alliaria.

On 4th December, at Glencarse Station, a large plant of
Anthriscus sylvestris in full bloom, and many plants of Sisymbrium
Irio.

Senecio vulgaris.
Senecio viscosus.
Rumex obtusifolius.
Rumex crispus.
Tanacetum vulgare.
Reseda luteola.
Ranunculus repens.
Hieracium (Two species).
Sonchus asper.
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I. Potamogeton trichoides, Cham, et Schlect, as a probable
Perthshire Species. *

By A. Bennett, F.L.S.

(Read 8th January, 1914.)

Last September (1913), Mr. J. R. Matthews kindly sent me 9
several Potamogetons from the White Moss Loch, Dunnin .
Among them  as a sheet of the above species; unfortunately there
are no flowers or fruits, but the habit, etc., of the plant is
unmistakable. Mr. Matthews is engaged on a study of the flora
of the neighbourhood.

This record will be the first for Scotland. Though not exactly
a boreal species, it occurs as far north as Gottenberg in Sweden,
t about 570 30  N. Lat., where it was found in 1878 by Dr.

Winslow, who sent me specimens; also at Lund in Servia, in
Ingria, Russia (Meinhausen sp.)  Kurland on the Baltic (Tullberg
sp.); and several localities in Denmark; otherwise dispersed over
Europe, but not common; in Algeria (Vienna herbarium); Port
Natal in S. Africa (Drege sp.). In Asia only the Anti-Libanus as
a variety, but named P. Phialae by Dr. Post (sp.).

For many years it was supposed to be a North American species,
but Prof. Tuckerman s record was afterwards found to be P.

confervacea Reichenbach, a very different species.
It was first described and figured by Chamisso and Schlech-

tendahl in a German journal called   Linneae,  vol. ii., p. 175
(1827), t. 4, fig. 6. The original specimens are in the Berlin
Herbarium.

The British specimens are a variety named Trimmeri by
Caspary in the Linnean Society s Journal, p. 273, 1865. They
were named after the Rev. Kirby; Trimmer, author of the   Flora
of Norfolk,  1866, who first foundl the plant in England in 1848.

In, England it occurs in Suffolk, Norfolk, Cambridge, Surrey,  
Sussex, and Devon.

It was described by Gay, a French botanist, in Cosson and
Germain’s  Supp. Cat. Environs of Paris, 1843, p. 49, as P.

fnonogynus; and by Tenore in Gussone’  Ad. flor. Neopol. V., *
1842, as P. tuberculatus.

It may be distinguished from P. pusillus Lin. by the leaves
being narrow, divaricate, the midrib thick, the leaf-edges mostly
involute, often curled, peduncules longer, flower having only one
pistil, and the fruit (in British specimen) tuberculed on the back,
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and  ith a tooth on either side at the base; it also dries a dark
blackish-green. It is also a late flowerer, bein  as late as October
in Norfolk.

A full account as a British species will be found in the
Botanical Gazette   for 1850, p. 285-8, by the late Professor

Babington.
The original specimens were described as with leaves one-

nerved, but Fieber * figures it with three, and in some of Gay s
specimens in the New Herbarium there are three, and there are
slight indications in one of the Rev. Kirby Trimmer’s specimens
of three also. But too exact reliance must not be put on nervation.

I have seen, as Fieber l.c., figures, three, four, and seven in P.

obtusifolius M. and K., yet the normal number is three, and there
are three only on an original specimen I have from Koch himself.
And in some specimens you may even find the two outer ones
suppressed, and the whole of the leaf (except, of course, the central
one) made up of cancellate-arcolation as in our P. lanceolatus

Smith.
Grenier and Godron in their Flora of France III. (1853), p. 318,

say for trichoides   3-5 nervures,  but five I have never seen, and

et have had many specimens through my hands from all parts
of its distribution.

IV. The Evolution of Man in the Great Ice Age.

By Dr. Lyell.

(Read 22nd January, 1914.)

Some years ago I had the pleasure of reading a paper to this
Society, in which I discussed the current views relating to the
problem of human descent. I now propose taking up the
same subject again, more especially in connection with a few of
the more interesting discoveries of fossil man which have been
made of recent years in the deposits of the Great Ice Age. It is
impossible to exaggerate the importance of the light thus
thrown upon the evolution of the race. In the face of the latest
•evidence many of our former conceptions have been entirely altered,

and indeed it is only with considerable hesitation that the views of
the present moment can be seriously discussed, since to-morrow’s

* Die Potamogeta Bohmens, 1838.
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newspapers may announce some new data which will ag-ain

necessitate our ideas being cast into the melting pot. In this, I
think, consists the entrancing interest of the subject. We
are no longer in the dry rut of a fixed orthodo y, but in the free
atmosphere of discovery and anticipation. The future has the
most astonishing surprises in store for us, and the problem,
instead of becoming easier, is only opening out in increasing
grandeur and complexity, and in its fascination for the enquiring
human spirit.

GEOLOGICAL DATA.*

The chief geological period we have to consider in this enquiry
is known as the Pleistocene, or first part of the Quaternary Age.
This period is, of course, only imperfectly separated from the late
Tertiary or Pliocene time, but it is distinguished by the fact that
while it lasted the greater part of Europe and North America was
covered with extensive ice-sheets. On that account the Pleistocene
period is also'known by the name of the Great Ice Age. Not that
there were no intermissions in the prevalence of arctic conditions;
on the contrary, we have evidence that there were times when the
ice melted, and the glaciers receded into the most inaccessible
mountainous regions, leaving the land surfaces covered with forests
and morasses, in which a luxuriant vegetation flourished. The Ice
Age has been divided into four periods of extreme glaciation,
between which three periods of warm and moist climate intervened.
The strata laid down during the Ice Age were of a somewhat
loose and incoherent type, consisting of sheets of boulder-clay and
beds of earth and gravel, differing much in depth and extent,
according to local conditions; and also of the deposits of rivers,
which have since excavated their beds, leaving ancient ter aces,
100 feet or more above their present level. The associated fauna
has been roughly divided into three stages : 

1. That of the Mammoth, Woolly Rhinoceros, and Cave
Bear, surviving from Pliocene times.

2. The middle stage, that of the mixed fauna.
3. The latest stage, that of the Reindeer.

It is also to be remembered that Britain was united to the
Continent in the earlier part of the Great Ice Age.

THE TERTIARY PERIOD.

The Tertiary Period is, as you know, divided into four great
ages Eocene, Oligocene, Miocene, and Pliocene, and is of vast

I am much indebted to Air. Coates for kindly revising the geolo ical
parts of this paper.

?

R ,
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duration, each of the four divisions being- much longer than the
whole of Quaternary time itself. The Tertiary Period is charac¬
terised by massive rocky formations in the earlier part, passing
to localised sediments of shallow seas, lakes, and rivers in the later
portion. During the greater part of Tertiary time a warm climate
prevailed, allowing of the full development of the huge mammalia;
but towards the close colder conditions undoubtedly set in, many
of the larger mammals becoming extinct, and existing types and
species rising into prominence.

THE STONE AGE.

There is now little doubt that man existed during the whole
of the Glacial Period. Convincing evidence for the fact is found
in the vast number of remnants of his handicraft which occur in
Pleistocene deposits. These remnants Consist of celts or hatchets,
lance and arrow heads, knives, borers, and scrapers of flint and
other hard stone, chipped into shape, and comparable to the imple¬
ments or weapons fashioned by primitive savages of the present
day. The names Eolithic, Palaeolithic, and Neolithic have been
used to describe these ancient productions of human skill according
to their antiquity, and a further division has been introduced by
Continental authorities, which is based upon the localities where
characteristic types have been found. During the Palaeolithic or
Ancient Stone Age there was first of all a time when the climate
was mild, and primeval man wandered in the open. The remains
of his craft were then left on the surface of the ground, and are
now found in ancient river gravels of the higher terraces, and
consist of chipped flints of a comparatively primitive form. The
names Chellean and Acheulean, given to these implements, are
derived from the alluvial deposits where they were first found.
Then came a time when man was forced by climatic conditions to
seek shelter from the cold in caves and dens of the earth, and we
have the names Mousterian, Solutreen, and Magdalenian applied
upon the same principle. The implements of these periods, found
in the deposits of caves and rock-shelters, consist of oblong and
triangular flakes, worked at the edges, and of rough sling stones,
varying in finish according to their age. The art, indeed, rises as
far as the construction of mortars, rounded hammer-stones, flint

saws, and bone or horn needles  while the practice of drawing
figures of animals on stone or ivory utensils marks the more recent
specimens. The fauna represents more than 20 extinct species,

including the hyena, cave-lion, Irish elk, mammoth, and hippo¬
potamus. Coming to Neolithic times, we reach a stage of much
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hi her culture, when skill in cutting and polishing reached to great
perfection, but as we now approach the period of modern man
the subject ceases to apply to the present enquiry.

TERTIARY MAN.

With regard to the presence of man in Tertiary times, there
are still differences of opinion. The most conservative school will
not admit that the history of man begins before the commencement
of the Pleistocene period. The extreme heterodox position, on the
other hand, assigns man s origin away back to Oligocene times 
not that any actual human skeletons have been recovered from

that remote date, but upon evidences derived from Eolithic imple¬
ments it is considered that man can be traced back through both
Pliocene and Miocene deposits into comparatively early Tertiary
times. The difficulty, of course, depends on the recognition of
human workmanship in the crude flints and cut bones, which to
an ordinary observer differ little from natural products. For our
purpose we must remember that from other points of view there
is strong presumptive evidence that man must have existed well
back into the Tertiary period. The fact that in Quaternary times
man had spread over vast regions of the earth’s surface, and had
lready divided into definite types, suggests a long previous

.existence. The paucity of Tertiary relics is no doubt due to the
results of denudation, which must long ago have swept away the
caves and ancient river deposits most likely to contain such relics.
But we shall also see as we proceed that a sufficiency of well
attested human remains have been recently unearthed, which throw
much new and interesting light upon the difficult question of
Tertiary man.

EVIDENCE FOR THE ANTIQUITY OF MAN.

This resolves itself broadly into three great divisions. First
of all, we have evidence derived from the character of man’s
workmanship, ranging from the finely finished recent types,
indicating the highest manual skill, to the rudest and roughest
specimens, which are often so primitive as to throw doubts upon
their claim to be considered as real products of human handicraft.
Then we have important evidence derived from the strata in which
these implements and utensils are found, and we have also the
associated fauna implying, of course, a knowledge of the strata
nd of the geological succession. Lastly, we have to consider the

actual remains of man himself his fossil bones and teeth, in fact 
which have been found in large numbers in innumerable parts of
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the  orld, and under the most varied conditions. The last class
¦of evidence is of the most complicated description. It embraces
consideration of the degree of fossilisation of the actual specimens,
in comparison with that of the associated animal remains, and of
the nature and age of the strata in which they were found. And
there are besides, the most difficult anatomical problems to solve,
relating to the size and shape of skull or limbs, and the indications
thus given of gradations in antiquity of type. Then there is
the question of whether there has been interment or not, for it
stands to reason that buried bones would belong to a later period
than the strata in which they were actually discovered, even
although the depth of the grave were only a few feet, because of
the comparative shallowness of the deposits in caves and river beds.

FOSSIL REMAINS OF MAN.

Passing now to the consideration of the fossil remains of man,
the simplest way to deal with them is in the order of development,
beginning with the more primitive types, and proceeding to those
resembling present-day man. In such a survey we must take for

granted certain anatomical principles, which are based upon  he
well-established theory that man has developed by slow degrees
from remote progenitors of a more or less ape-like character.

PITHECANTHROPUS ERECTUS.

The most primitive remains of a human-like creature which  e
know at present are those of the famous Pithecanthropus erectus,
¦ discovered in the island of Java, in the years 1891 and 1892.
They comprise the upper part of a skull, three teeth, and a left
thigh bone. The skull is of the most remarkable ap earance, the
forehead narrow and retreating, and the vault shallow and flattened,
containing a brain little more than half the weight of that of a
modern European, but very much heavier than that of an anthropoid
ape. The thigh bone indicates an erect or semi-erect attitude, and
a stature surpassing the average of modern man. The intermediate

position of this creature between man and ape is of course evident,
and it probably represents a collateral branch of the great
anthropoid stock, which afterwards became extinct, and does not
belong to the direct line of human descent. Its geological date
is, according to Dubois, the discoverer, Pliocene; but others con¬
ider it not earlier than lower Pleistocene.
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HEIDELBERG OR MAUER JAW.

This famous relic w s discovered some 15  ears after the
Pithecanthropus, but, as its name indicates, in European strata.
The single lower jaw-bone; found almost complete, and with all
the teeth in situ is of great massiveness, and devoid of any chin.
The ascending portion (or ramus) is very large and wide, with a
shallow (sigmoid) notch. These peculiarities indicate a very low
and decidedly brute-like type, but curiously enough the teeth are-
very small, and actually within the variations observed amongst
present-day savages of a low grade. It is considered by an
eminent authority that the Heidelberg jaw would be quite appro¬
priate to the cranium of Pithecanthropus, so that these two
specimens may be taken to represent the most primitive type of
human-like beings known to science. The Heidelberg jaw was 
found in an alluvial deposit of early Pleistocene date, and was-
associated with bones of the elephant, rhinoceros, certain bears,
cave-lion, and other mammalia of the period.    

NEANDERTHAL.

Passing no\y to a higher phase of evolution, we reach types'
which are distinctly human, and representative of palaeolithic man1
in the strict sense of the term. The best known of these is the
Neanderthal skull, discovered in 1856, in a cave in Rhenish Prussia.
It is remarkable for the great prominence of the brow-ridges, and 
the low retreating forehead, and also for certain other anatomical
features which indicate a creature separated by a wide gap from 
present-day man, and with undoubted resemblances to the ape.
The size of the skull, however, indicates that it contained a brairi1
almost equal to that of present-day Hottentots or Polynesians.
Although of great antiquity, the exact geological date of the-
Neanderthal remains has not been definitely fixed.

SPY.

Very similar to Neanderthal, but more valuable on account of
their undoubted association with bones of the mammoth, are the
skeletons from Spy in Belgium, discovered in 1885. The skull
presents the same features as the Neanderthal, while the jaw has-
no prominence of the chin, and the teeth are large, with the ape-like
character of increasing in size from before backwards, and the
front teeth project forwards.

Now these two specimens Neanderthal and Spy represent
a definite type, under which quite a number of ancient humam
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remains can be grouped. The same characters, for example, are

found in the portions of skeletons found at Krapina, La Chapelle
aux Saints, Le Mouster, and other places, and the type goes by the
name of Homo primigenius or Neanderthalensis. The type is
referable to what is known as the Mousterian period of the
Palaeolithic age, and is intermediate in its anatomical development
between Pithecanthropus and modern man.

Now it is no doubt a very plausible view that three degrees of
human development are thus represented Pithecanthropus, Nean¬
derthal, Modern Man and to a large extent the study of human
implements confirms the idea of progression in point of time, from
the intelligent-age stage of flint splinters to that of the more highly
finished products of real human skill. But it is an illustration of
how cautious we must be in drawing conclusions regarding the
antiquity of man, that discoveries have been  ade, at first isolated
and doubtful, but afterwards of convincing force, showing that
men of a much higher type must have existed, if not before, at
least contemporaneously with the degraded ape-like beings which
have been described.

The importance of this conclusion cannot be too strongly
emphasised, because it throws our reckoning a vast distance back
into the abyss of time. The view that Pithecanthropus, which
stands at the very limit of human semblance, was an offshoot from
the ancestors of present-day man, only takes us back to the
beginning of Quaternary times. But what are we to say when we
find that even at this remote date there also existed human beings
who would almost have passed muster amongst modern men?

The only view that we can adopt is that the real evolution of the
race must have taken place away back in the vast aeons of the
Tertiary epoch. Let us now look at the evidence leading to this
aspect of the question.

ENGIS SKULL.

As long ago as 1833 there was described a skull which had
been discovered in the cave of Engis in the Province of Liege, in
association with bones of the mammoth and woolly rhinoceros,
showing remarkably modern characters, in spite of its belonging
to early Pleistocene times.   There is no mark of degradation
about any part of its structure,  said Huxley.   It is, in fact, a
fair average human skull, which might have belonged to  
philosopher, or might have contained the thoughtless brain of a
savage.”
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GALLEY HILL.

This skeleton, discovered in 1895, at Galley Hill, Kent, is also'
of modern type. It lay in a gravel pit, which is described as
invadin   the high-level terrace gravel of the Thames valley,  and
was embedded eight feet below the surface. The same deposit
contained very primitive implements, probably of Chellean date,
but no animal remains. The fauna of the high-river terrace, how¬

ever, includes Elephas antiquus and primigenius, Hippopotamus,
Rhinoceros, and a mollusc indicative of sub-tropical climates, and
we have thus an index of the geological horizon of the human
remains in question. This Galley Hill skeleton has given rise to
much discussion, on account of the anomaly between its high
development and its remote antiquity. The next discovery to be
mentioned may, ho ever, assist in removing difficulties, though
not necessarily simplifying the general problem.

IPSWICH SKELETON.

This was unearthed in October, 1911, and a full account of it
was given in Professor Keith s Hunterian Lecture in February,
1912. The skeleton lay beneath strata of undisturbed boulder-
clay, in a sand-pit about a mile from Ipswich. The discoverer
was Mr. J. Reid Moir of that town. There was no question of
burial, for there were various horizontal markings continued right
across the strata overlying the bones. The chalky boulder-clay
covering the bones is said to be a well-known landmark in
Pleistocene geology, and is supposed to owe its origin “ to the
ice sheet associated with the last episode of the Great Ice Age.”
The antiquity of this boulder-clay may be gauged by the fact that

since its deposition most of our present rivers and valleys have
been formed.” Beneath the boulder-clay lies a layer of mid¬
glacial sand, representing a land surface upon which lived the
Ipswich man. The implements found in the boulder-clay, and at
the junction between the clay and the sand, are of pre-palseolithic
forms, and of the most primitive type.   With regard to the
skeleton, Keith says that   in teeth, in skull, form, and in the
leading features of the bones, the Ipswich man does not differ in
build of body from the men of to-day It was expected that a
Neanderthal type would be found under the boulder-clay, but what
was found was a modern one.” He notes, also, the curious fact

that the Ipswich man belongs to a much earlier period even than
the Galley Hill man, the latter having been found, as we have
seen, in the 100 feet terrace of the Thames valley, which lies
above the boulder-clay, and is of comparatively later origin.
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These two specimens, Galley Hill and Ipswich, therefore,
corroborate each other, and prove without a doubt the vast
antiquity of present-day types and forms of the human species.

It may be mentioned here that Professor Keith, who formerly
held that the Neanderthal type was probably the parent stock,
has become a convert to the view that long- before the Neanderthal
period   races of modern type were in existence not only on the
Continent but in Eng and.  He cites a number of discoveries
pointing- to this conclusion discoveries which have been unjustly
discredited (Bury St. Edmunds; Moulin Quinon or Abbeyhill
jaw; Denise; Olmo; Castenedolo). These all show hi h develop¬
ment, yet date from early Pleistocene times. He conceives it to
be not only possible, but probable, that both the Heidelberg- and
Neanderthal men are survivals of very ancient types, and in no
way indicative of the actual sta e reached by Homo sapiens in the
Pleistocene period. During- the g eater part of that period, he
says, there were at least two very different kinds of men in
existence in Europe men of the Neanderthal type and men of the
modern type. The interestin  g-eolo ical tree which he g ves,
shows the relationship of these races to each other, and to the
primary anthropoid stock.

We are now in a position to understand the table  iven by Dr.
Duckworth, showing the various divisions of the human species : 

Group I. Early ancestral forms. Ex. gr. Homo Heidel-

bergensis.

Group II. 

Sub-division A. H. primigenius. Ex. gr. La Chapelle.

Sub-division B.-|H;TCen\- is  !ossilis- Galley HU1-
twith varieties (H. Sapiens.

sussex (piltdown) skull.*

Now this table is so far comparatively plain, and it would have
been well if we could have remained at this stage of knowledge.
But the last and most important discovery which I am about to 
describe appears to upset our ideas  once more. We are now,

in fact, face to face with a human creature which can hardly be
said to fit into any of the groups just mentioned a creature, briefly,
with a comparatively modern skull, and an ape-like jaw a com¬
bination of characters which raises a number of new and difficult
problems. The skull-cap and part of lower jaw were found a few
years ago in a gravel deposit in Sussex. The skull is of average

* See Plates at end of Paper.
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uman length, and very  ide, flattened on the top, and the bone
of  reat thickness. The brain capacity is considered to be not
less than that of the average modern man, according to the
estimate of Professor Keith. The other features of the skull
(which is that of a female) are modern in their character. The
lower jaw, however, is of the most extraordinary description.
The chin is completely absent. In its massiveness, in the shortness
and great breadth of the rami or ascending branches, and in the
absence of certain muscular ridges, the conformation is almost
identical with the jaw of a chimpanzee. The teeth are also ape¬
like in their grinding surfaces, and. in their arrangement in parallel
series on each side of the jaw, instead of in a horse-shoe curve, as

in modern man. The characters of the jaw are, of course, by

themselves an indication of great antiquity. Some difficulty, how¬
ever, has arisen in regard to the relation of the bones to the
surrounding strata. The geological questions I shall not attempt
to discuss. Suffice it to say that the gravel bed containing the
specimens is said to be of nearly the same age as the Norfolk
forest bed, a well-known upper Pliocene deposit, but opinions
iffer whether the skeleton is to be considered to belong to that

period or to a succeeding Pleistocene date. The associated fauna
include the tooth of a Pliocene elephant, the molar of a Mastodon,
and the teeth of a Hippopotamus; but certain flint implements
found in the gravel were of Chellean or middle Pleistocene type.
Professor Keith, it may be said, regards the remains to be Pliocene
in age, and that the discovery is really one of the most important
ever made   viz., Tertiary Man what anthropologists have been
looking for in vain these forty years back.  Sir E. Ray Lankester
also inclined to that opinion, but on the other hand, the discoverers,
Dr. Smith Woodward and Mr. Dawson, chose the more recent

date (i.e., Middle Pleistocene). Whatever the final decision may
be,* it can safely be said that the anatomical peculiarities of the
specimens are alone enough to justify the view that in the Sussex
remains we have one of the most important and interesting dis¬
coveries of fossil man which has ever yet been made.  The
characters of the individual are of a more primitive type than any
yet found in Europe. Of all known human forms, that of Pithe¬
canthropus alone is more primitive.” (Keith.)

In the Natural History Museum in London, which I had the
pleasure of visiting recently, there is an interesting new . case
specially devoted to the Sussex remains, and Containing a beautiful

* (Note, Sept., 1914) Controversy with regard to these rem ins still con¬

tinues, and may be followed in the pages of   Nature,  and other journals.
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series of casts of the skull fragments, which shew very well the
various features I have referred to.

CONCLUSIONS.

Having now  iven a brief description of a few of the most
important discoveries of Pal olithic man, let us endeavour to sum
up the general conclusions to be derived therefrom in reference
to the evolution of the race and its antiquity. We have watched

Auld Nature   trying her prentice hand on man let us see how
she worked, and how long she was about it.

In the first place, we can recognise, as Keith says, that the
evolution of human types was not an orderly one, in the sense that

the earliest were the most primitive, and later types always showed
a progressive advance. We have., for example, the Galley Hill
skull almost modern in its character appearing in advance of
the Neanderthal man, who cropped up   suddenly and then seemed
to disappear without leaving a trace.  (Keith.) More remark¬
able still, if Professor Keith s estimate be right, we have in the
Sussex skull a large and well modelled head, containing a brain
equal to modern human brains, and dating from a period long 
antecedent to that of the Neanderthal race, and throwing us, in
fact, a whole geological period back perhaps a million of years 
to find the. dawn of modern  an and his culture. (Quotation in

Nature, 21st Aug., 1913.)
To obtain a proper perspective of these ancient times, we must

apply the great principle of judging of the past by what we see
around us at the present day. The earth, as we know it, is peopled
simultaneously with innumerable races of men of the most diverse
development, ranging from savages of the most degraded physique
and primitive habits, such as the aboriginal Australians, to the
highly-civilised and finely-formed Europeans. So it must have
been in Pleistocene times, but in an accentuated degree. There
must then have existed side by side with men of large brains and
undoubted intelligence, races which still retained much of the
character and shape of the brute creation from which they sprung.
But the constant intermingling of races, and the suppression of
one race by another, must have gone on pretty much as it does at

present. Old and decayed races would be absorbed by newer ones,
or conquered and destroyed by them; or the old ones would slowly
die out Under the stress of change of climate or environment, or

they might succumb to the ravages of disease, or even be
annihilated by the herds of fierce carnivora which roamed the
primeval plains and forests. The great law of the survival of the

B
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fittest must have held inexorable sway amongst the races of men
in these olden days. And thus it has come about that the most
enduring types have been those who could construct the most
deadly weapons of war with which to destroy their weaker fellows,
and who could maintain their supremacy by their greater skill in
procuring food, by their higher resistance to disease and e tremes
of temperature, or their greater adaptibility to the varying con¬
ditions of a strictly nomadic life. The constant flux of types
would be marked by the dominance, it might be for thousands of
years, of certain races such as the Neanderthal, of large brain
but brute-like physique  yet, all the while, other races of higher
development were holding their own in some obscure region, ready
to take their place in the van of evolution when the opportunity

rrived.
With regard to the question of time, there is now little doubt

hat we must go back to the Tertiary period for the first appearance
of human-like beings, as distinct from the anthropoid or ape stock.
If Keith is right, we have in the Sussex man, or Eoanthropus
Dawsonii, as he has been called, an example of the later forms of
Tertiary man. But we have seen that this type is still at a com¬
paratively early stage of evolution, in respect of the brute-like jaw
and certain other characters. It is to the Ipswich skull, therefore,
that we must turn for the earliest example of modern man. This
is considered, as we have seen, to date from the temperate period
which preceded the time of the second or greatest glaciation.
How many years ago this was, we can only guess. Estimates

vary much in regard to the total duration of the Pleistocene period.
Prof. Rutot, one of the greatest authorities on the subject, puts
it at 150,000 years, while Penck, another great authority, estimates
its duration from half a million to a million and a half of years.
It is to this latter date that Keith assigns the origin of the definite
human characters of man, as we know them to-day. When we

come to deal with figures like these, we lose hold of all ordinary
tests of the lapse of time. What we call the historic or modern
era shrinks into insignificance before these vast aeons of the past.
And when we further remember that at that remote date man had
behind him the whole period of. his evolution out of his ape-like
progenitors, the mind fails to grasp the meaning of the figures.

The future destiny of the race can only be guessed at or
romanced about in the vein of H. G. Wells. It must be remem¬

bered, however, that the age of man is only a phase of the
long history of our planet. Evolution cannot stand still, and as
there have been changes in the past, so there will undoubtedly be
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changes in the future, no less extraordinary in their character.

But the interest for us to-night is that it was during the Great Ice
Age that man to a large extent emerged out of the brute stage,
•and acquired his definitely human attributes. The period  as
one of strain and stress in the northern regions of the globe at
least and the process of evolution a slow and painful one. Often
the very existence of the infant race must have been in jeopardy ;
but out of all his struggles man ever emerged triumphant, in
virtue of that masterful intelligence, which was his birthright from
the beginning, and is his guarantee of future conquests over the
iforces of physical nature.

V. New Perthshire Fungi.

By James Menzies.

(Read 12th February, 1914.)

The long drought of the past summer and autumn told very
severely on the annual crop of Fungi, and the absence of some of
¦our commonest species was remarkable. Not a single specimen

.came under my observation of Amanita rubescens, Cantharellus

cibarius or Russula nigricans. Amongst the various genera, Tri-

choloma, Cortinarius, Hygrophorus and Clavaria were specially
liard hit.

Some species, however, seemed to find the arid conditions
uite suitable for their growth. Clitocybe aurantiacus appeared

in profusion everywhere, Clavaria acuta was abundant on the

.damp clays in the Deuchney Quarry, and the lichen-like form of
Pleurotus acerosus covered considerable patches of very old saw¬

ust at Kinfauns. In Dr. Buchanan White s   Preliminary List
of Perthshire Fungi  we find Pleurotus acerosus, Fries., is not
-recorded. In recent years the plant has turned up not infrequently
•on roads in  oods used principally for the cartage of timber f om
the sawmills. The roads when badly cut are macadamised with
¦sawdust. This mixture of soil and sawdust seems to suit the
-plant.

Another plant calling for notice is Marasmius spodolecus B
and Br, specimens of which we collected from a dead elm br nch
-on Kinnoull a few weeks ago. This species is quite unlike the
.ordinary forms of the Marasmii. It is a small dark-grey stemless
iplant, which if found in wet weather would readily be taken for
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a small Pleurotus; when dry it contracts, and then has ver  much

the aspect of a Peziza. Our specimens  ere collected under the

impression that it was the latter, but its expansion in the close air
of the collecting  tube  -ave a hint as to its identity. Marasmius
spodolecus was not recorded by Stevenson in his   Mycologda
Scotica,  and we are not aware that it has been found subsequently
in Scotland.

The Discomycetes quite shared in the general scarcity of Fun i
during the past season, and it was only under exceptional circum¬

stances that these could be found. Under the stimulating effects
of the excessive rainfall on the first days of May, Peziza ancilis
Pers. appeared on the old sawdust heaps, and although I have
previously mentioned this plant as occurring here, I cannot forbear
alluding to it again because of the extraordinary proportions,
attained by many of the plants. Individuals measured were eight
and ten inches across, quite rivalling the larger toadstools. In
a number of those examined we found that the development of the
Asci and spores was so long delayed that the plants were decaying
and rotting in the interval. This tardy development of the fruit
we find is not rare in those Pezizae which appear in spring on the
ground, and is, we believe, due to the coldness of the earth at
that season.

In February, while searching a heap of hedge cuttings which
had been cut green and undergone a partial fermentation, we dis¬

covered specimens of Sphmridiobolus hyperboreus (Karst) var
niveus Quel. This plant is allied to Ascobolus, but differs fro 
that family in having gdobose spores. The plant is usuall 
regarded as a fimicolous species occurring only on the excrement
of animals, but in this particular instance it was difficult to detec 
anything of this nature, as the Ascophores were found adhering
to dead leaves and other fragments of vegetation. We com¬

municated with Mr. M Intosh, Dunkeld, on the subject, and he
was able to find the fungus under precisely the same conditions,
in his own locality. My specimens, which were the first found in
Britain, were kindly examined and certified by M. Boudier.

The hedge prunings also yielded another rare fungus,.
Ryparobius albidus, Boud., a very minute white species, the asci
containing from 24 to 32 spores. This wide departure from the
normal 8-spored condition of the Discomycetes being the dis¬
tinguishing feature of the Ryparobii. Like the previously
mentioned species, this is also a fimicolous one, and in this instance
also the connection was obscure, the plant adhering to the pulp 
bark of a small branch of Cytisus scoparius.
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In July, while on a visit  o Balg-arvie Den,  ?e discovered
Humaria cervaria Sace., a species effecting  the excrement of deer,

sheep and rabbits. Fro  Stevenson s   Mycolo ia Scotica   we
learn that this Discomycete was first discovered at Granto n by the
late Rev. James Keith of Forres. Indirectly, I was indebted to
the drou ht for this find; vegetation being so dry the rabbits
were induced to nibble the juicy stems of the tall canary grass on
the soft sandy banks of the burn, and the warm damp sand formed
a kind of hotbed on which the fungus grew, always, however,
arising from the half-buried droppings of the animals.

During the autumn further search of this nature resulted in
the discovery of Saccobolus violesceus Boud., which occurred on
both cow and rabbit dung at Kinfauns. Closely allied to the
Ascobolus, the family is distinguished by having the spores

rouped in a peculiar  anner and enclosed in a special membrane
with the asci. Some half-dozen species of Saccobolus are found
in Britain, but until this year not one of these had been found in
the County, although the allied Ascobolus occurring under the same
conditions is well represented. Now, however, we are able to

record two, as almost with my own discovery we received beautiful
specimens of a second species, Saccobolus Kerverni Boud., obtained

by Mr. M lntosh from his own locality at Inver.
Before passing from these fimicolous fungi I should like to say

that despite their associations many of them are exceedingly
beautiful examined microscopically, the spores in the course of
their development passing from a clear hyaline through amethyst
violet to a dark brown, the outer integument of the spore
becoming wrinkled or marked by delicate striations.

My next plant is Helotium terrigenum, Cke. and Phil. In its
occurrence here we have only been able to find it in the Deuchney
Quarry, where it occurs on many kinds of dead vegetable matter,
stems of Rumex, beech mast, and grass culms, etc., always well

covered, half buried in soil or under stones. It is a well-marked
species from its sessile obconic form and large spores. We have
not been able to find any Scottish records of this Discomycete.

The last species we mention is one which I have had on hand
for several years, but, its identification proving difficult, specimens

ere submitted to Mr. Carleton Rea, who identifies it with
Helotium sparsum Boud., an addition to the British Fungus Flora.
The plant is found on the petioles and veins of much decayed oak
leaves lying in very damp places. It is not rare in the locality,
lthough confined to these particular spots, and may readily be

found during October and November.
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VI. Further Notes on Highland Rocks.

By George F. Bates, B.A., B.Sc.

(Read 12th February, 1914.)

I propose in this paper to deal, in the first instance,  ith a roclc
which has only been casually mentioned in previous notes. Many
of my readers have probably observed in various places in the
Perthshire Highlands, disused, and frequently ruinous, lime-kilns.
These are so numerous that they obviously indicate the existenc 
of limestone, within reasonable distance; for it would be cheaper
to convey lime itself than limestone, if the latter were not found
in the immediate neighbourhood. As a matter of fact, limestone
occurs quite abundantly as a Highland rock, and, to judge by th 
numerous disused quarries which exist, it must, at one time, hav 

been very widely worked. With the advent of railways, good
roads, and loch steamers, however, the local sources of lime have 

been supplanted by supplies derived from more southern districts;
and to-day the Highland quarries supply only a limited amount of
road metal, and lime-burning is practically extinct. Quarries in
limestone may be seen, however, along the shores of Loch Tay,
at Whitebridge, on the road between Aberfeldy and Kinloch
Rannoch, at Clunie Quarry near Pitlochry, in Glen Tilt, and in-
many other localities.

The Highland limestones occur in Perthshire in two regions.
A more or less interrupted belt extends from the Braes of
Balquhidder by Glen Ogle and Loch Tay, and thence in a north¬
easterly direction, passing slightly to the north of Pitlochry.
This is known as the Loch Tay Limestone, and it is so well marked
that it gives its name to a zone of Highland Rocks. To the north
and west of this belt limestone is well exposed in the neighbourhood
of Schiehallion, in the area between Loch Tummel and the Garry 
in Glen Tilt, and further east. The out crops in this second region
are very complicated, the limestone being almost inextricably
intermingled with schists.

The origin of limestone is a subject of deep interest. This
rock is invariably formed in water; and most commonly in sea¬
water, though fresh-water limestones are by no means unknown.

Occasionally it is in the form of a chemical precipitate, and then
usually takes the form of grains rounded in shape, of various
sizes, and with a peculiar internal structure cemented together
into a compact rock. Most commonly, however, limestone i 
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composed largely, or even principally, of the calcareous remains
of the numerous forms of life which have the power of extracting
calcium carbonate from water, and building it up into an external
shell or internal skeleton, e.g., corals, crinoids, foraminifera,

mollusca. These remains are cemented together by a greater or

less proportion of what was once calcareous mud (now often more

or less crystalline), derived from the corals, etc., by the attrition
of the waters in which the rock was laid down. From the known
habits of life of the creatures whose remains compose the limestone,
it is frequently possible to form a very good idea of the conditions
prevailing at the time the limestone was being formed.

Such typical limestones are usually well stratified, and vary in
colour from almost pure white (chalk) through light greys and
browns to black. Chemically, they consist essentially of calcium
carbonate, but there is usually present a greater or less proportion
of siliceous material, and iron compounds are seldom totally
absent. In the black limestones a considerable amount of car¬
bonaceous material occurs. Owing to the ready solubility of
limestone in rain and soil-waters, this rock often weathers into
fantastic forms, and the weathered crust is usually very thin, so
that fresh material can be found immediately below the surface 
a marked contrast to the state of affairs which has been observed
in the case of other rocks noted. When limestone is the principal
rock of a district, the scenery is usually very characteristic, as,
for example, in Derbyshire.

Limestones may be of any geological age, from Cambrian to
Tertiary, but two formations in particular are characterised by
enormous developments of this rock, the Cretaceous and the
Carboniferous.

Turning now to our Highland limestones, we find that they
differ in several very important respects from the more typical
forms above referred to. We may note, in the first instance, the
complete absence of organic remains. If these ever existed, and

we can hardly doubt that they did so exist, they have been com¬
pletely obliterated by some agency. Secondly, the strata, instead
of showing few or no signs of disturbance, are folded and contorted,
in many places in a very intricate manner, and frequently a foliated
or schistose character is developed. Thirdly, the rock material
is almost entirely crystalline, the amorphous particles forming the
calcareous mud above-mentioned being conspicuous by their
absence. Finally, we may note the presence in the Highland lime¬
stones of a whole series of minerals, chiefly lime-silicates, not
found in ordinary unaltered limestone.
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These differences point conclusively to the fact that the Hi h¬
land limestones are metamorphic rocks : their present form is due
to the action of agencies which have acted upon the whole of the
Highland area, and impressed new characters on all the rbcks
except the very newest. These agencies were chiefly enormous

pressures, due to movements in the earth s crust, accompanied

probably by rise of temperature (not necessarily sufficient to liquefy
the rocks) and by the presence of water. It may be stated he e
that in the case of limestone it has been found possible to reproduce
to some extent the effects of metamorphism by experimental
methods, so that we are here on surer ground than in those cases

where the effects cannot be so produced, and the whole question
is more theoretical. It has been stated, in former   Notes,  that
in some rocks metamorphism has proceeded so far that we are

unable to state with certainty whether the original rock was
aqueous or igneous. We need be under no such doubt in the

case of the limestones : these are undoubtedly of aqueous origin,
indeed, we can hardly conceive of such a thing as an igneous
limestone. Originally, in all probability, they were crowded with
organic remains, and had these survived, they would have afforded

key to the problem of the age of the Highland rocks. But under
the action of the metamorphic forces these remains have vanished :
the calcium carbonate has taken the form of crystalline grains,
losing the impress of life; while the impurities of the original rock
have given rise to the new minerals the siliceous materials
entering into new combinations.

Glen Tilt will supply us with materials for detailed study.
This Glen is classic ground to the geologist, associated as it is
with the name of M'Culloch, who in the early part of the nineteenth
century investigated the rocks of the glen,' and published a most
interesting account, with map and diagrams, in the Journal of
the Geological Society for 1816.

The picturesque gorge, through which the Tilt flows near its
junction with the Fender Burn, is carved out of limestone. Such
gorges are by no means uncommon in limestone regions, and their

formation is due to the fact that the downward action of the river
is more rapid, on this rock, than the horizontal action of atmos¬
pheric agents, hence a valley with steeply-sloped or precipitous
sides is produced, in contrast to the gently sloping sides of a valley

here the action of the river and atmosphere are more nearly

balanced. The limestone at this point is, as usual, of a blue-grey
colour, and to the naked eye shows little of a schistose character.
Plate V. shows a section of the rock magnified 32 diameters.
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The larg e interlocking  ranules, with their cleavage marks,
are grains of calcite (calcium carbonate). It will be noted that
the longer axes of these grains all lie in approximately the same
direction a common character in schistose rocks, although, as

has been remarked, the schistose character of this particular rock
is not conspicuous. The colourless particles, which in ordinary
light look almost like holes in the section, appear from their
optical behaviour with polarised light, to be the mineral
Wollastonite, this being a lime-silicate common in metamorphic
limestones. The irregular black patches are quite opaque, and in
reflected light their distinct brassy lustre shows that they are grains
of pyrites. The dark finely-granular particles are possibly graphite.
It is interesting to note that the rock has been cracked in a direction
approximately at right angles to the long axes of the calcite grains,
and the cracks subsequently filled up with crystalline calcite. This
filling up could be easily effected by the action of water. There
is nothing in this rock to negative the idea of its formation from
a fairl  pure fossiliferous limestone. The calcareous shells or
skeletons would supply material for the calcite grains : a small
amount of silica, combined with a portion of the lime, might give
rise to the Wollastonite; the iron and sulphur of the pyrites, and
the carbon of the graphite, might be derived from other original
impurities, or from the more strictly organic portions of the bodies
of the animals which extracted the calcite from sea-water. The

rock points to the existence, in remote geological times, of a clear
and moderately deep sea in the area : a sea in which were deposited
at various times muddy and sandy materials, which now exist as
.schists of various types with which the limestone is associated.
This particular specimen may be taken as an example of the lime¬
stone which prevails in the districts above mentioned. There are,
of course, local differences, such as variations of colour, purity,

etc., and in many cases the rock is banded blue-grey and white.

This type naturally leads on to our next specimen. .

A few miles further up Glen Tilt, especially in the neighbour¬
hood of Marble Lodge, the limestone takes the form of marble.
It is well exposed in the bed and banks of the Tilt just below the
bridge which crosses the river at this point. Referring to these
outcrops, M Culloch says, in the papers already mentioned : 

The beds at this place are of various colours, and offer some
.of the most beautiful marbles which Scotland has yet produced.

The basis of nearly the whole is a white, rather large grained,
.and crystalline marble. Beds of this variety occur in a pure state,
and of considerable dimensions. But as all of these marbles
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contain more or less of mica, with  hich substance they are
interstratified, the white colour is seldom pure, being  mottled with
the sli ht grey tint which mica in similar cases always produces.
It cannot, therefore, be considered as a statuary marble, sinc 

modern artists, acquainted with the beautiful stone of Carrara,,
have confined their labours to this more perfect variety. It is,
however, perfectly applicable to various architectural as well as 
economical objects.

It would be a fruitless attempt to introduce the marble of
Glen Tilt, or even those whiter varieties which Scotland produces,
in competition with the exquisitely beautiful and easily wrought
stone of Carrara, as long as these quarries remain accessible to us.

But there remains, even in the class of the fine arts, a great
number of uses to which the marble of Glen Tilt might with
advantage be applied. Such are all those works in architectural
decoration, in which absolute whiteness and uniformity of colour are
not only unnecessary, but from their dazzling effect even injurious.
The subdued tone and slight air of antiquity given to this marble
by its stained and unequal colour would in these works render it
of the greatest use. Its durability for the purposes of interior
architecture must also be equal to that of Carrara, although there
is little doubt that when exposed to the action of the weather it
would, like the Pentelic, be liable to corrosion in those parts which
abound in mica.

Besides mica, steatite and noble serpentine are found mixed
with the white marble. The colours of these substances offer
various gradations from bright yellow down to the darkest sap-
green. It is by these admix ures that the green and white marbles-
which form by far the largest portion of these beds are produced.
The colours are so variously mixed, blended, and dispersed through¬
out the stone that numerous varieties are the result, and these are-

further increased by the occasional presence of dark lead blue.
This mixture of serpentine with marble is by no means uncommon
in Scotland. On the contrary, it may be said that all the white-
marbles found in this country contain it in a greater or less degree.
It is common in the white marble of Sky and in that of Balahulish.
In that of Assynt it is more rare, but it occurs also abundantly in
a white marble which I found in Glen Fernat, not far from the-
junction of the Brerachan with the Airdle.

The aspect of the green marble of Glen Tilt is perfectly
different from that of any marbles ancient or modern which have-
yet been wrought, and it offers, therefore, a valuable addition to
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the arts as well as a ne  commodity to the list of our mineral
productions. *

Two sections of marble from Glen Tilt are illustrated. (See
Plates VI. and VII.) Both specimens were taken on the bank
of the river, close to Marble Lodg e. The first specimen (Plate VI.)
is of the white variety referred to by M Culloch. It presents
several points of resemblance to the rock from the lower part of
the Glen, but the calcite g ains are of more uniform dimensions,
and their ends do not interlock as in the more schistose rock. The
portion of the section photographed, however, was specially chosen
to show the presence of tremolite in the rock. This is a silicate
of lime and ma nesia, one of the amphiboles, of which common
hornblende is perhaps the best known variety. Tremolite is, how¬
ever, colourless, and in this rock occurs in the form of bundles, or

nests, of radiating fibres, often large enough to be readily visible
to the naked eye. This is another of the lime-silicates characteristic
of metamorphosed calcareous rocks.

* These anticipations have never been realised. I am indebted to R. Inglis,

Esq., factor to the Duke of Atholl, for the followin  information e tracted

from Vol. IV. of the   Chronicles of the Atholl and Tullibardine families   : ¦
The first mention is made of  orking the Marble Quarry in 1813. A

road along the bank of the Tilt from the previously existing road to the Quarry
was completed in August, 1815.

In 1817 the Duke (John, 4th) commenced sending Glen Tilt marble to .
Edinburgh for sale, the price charged being one guinea per cubic foot, deli ered.

On 27th August, 1820, John Crerar, head forester, wrote to His Grace,
saying that a Mr. Clark, who came to Blair Inn with instructions for a little

shooting, etc., had gone with him to the Marble Quarry, which he thought
very much of, and took a ay   sum bits   in his pocket.

On 8th October, 1820, John Crerar  rote to His Grace that he was at the

Marble Quarry on Friday.   The Quary man has got the large block cleer d
all round rady for cuting out; he say if he can get it whole out it will
measure seven feet long, six broad, and five thick. 

On luesday, 10th August, 1830, there appears in the Journal of the Duke

(then in his 76th year)  Drove to Marble Quarry; inspected the marble, of
which Mr. Hopper (architect) has the highest opinion. Breakfasted at Forest
Lodge then down to the Marble Quarry, where we particularly inspected
the marble. The Green promises extremely well. The White is at present

much fractured, and unless the White block now trying greatly improves I
have ordered the working of it to be discontinued. 

Mr. Inglis states further :   I think the reason why the quarry should

have been discontinued appears sufficiently from the concluding remark in the

notes I send you, but apart from the quality the limited demand and very

considerable freight charges must have made the operation a non-paying one.

We had an expert quarry master over the quarry some seven or eight years

ago, but his reports  ere far from encouraging, and it is not the least likely

that the marble will ever again become a paying proposition. All the work

in the quarry seems to have been done by the fourth Duke personally, the
place not having been let to a tenant. 
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The second specimen (Plate VII.) is from a portion of the rock
which is banded white and g een. (In a section as thin as that
from which the photograph was taken the colour is almost lost.)
A ain, we have the calcite grains with their characteristic cleavages,,
but a white mica is fairly abundant in characteristic ragged-looking
¦flakes, which are not infrequently bent as if they were wrapping
round the other constituents of the rock. The serpentinous

material, green in the rock mass, but of a pale yellowish colour in
the actual section, is, as usual, under the microscope, of a some¬

what indeterminate character, but here and there crystal forms
may be reco nised, from which it would appear that the serpentine
has been derived from forsterite. This latter mineral is a variety
of olivine, and it may be remembered that serpentine is' very
¦commonly derived from olivine, which is indeed more often found
altered into serpentine than fresh. The small amount of magnetite
in the rock occurs in intimate association with the serpentine, and
a few colourless grains, probably Wollastonite, are present.

Leaving now the question of the limestones, let us return to
he subject of the altered basic igneous rocks, consisting essentially

of hornblende and plagioclase, and which were partially dealt with
in former   Notes.  (See Vol. V., Part III., p. 94.) These rocks,

epidiorites and hornblende schists, are full of interest, and it is
rather a pity that their origin cannot be so satisfactorily worked
out from Perthshire specimens as from rocks occurrin  in other

areas. In the paper referred to above, it is stated that epidiorite
is derived from a basic igneous rock known as gabbro, which rock
occurs in Glen Fernate and elsewhere.

The best evidence for the origin of epidiorite and hornblende
schist is found in Sutherlandshire, and has been fully worked out

by Teall. (See   British Petro raphy,” pp. 197-200, plates xix.,
xx., xxi.) At Scourie, in that county, occurs what is known as

the Scourie Dyke, in which the developmental history of hornblende
schist can be traced.

. Four types of rock, with all intermediate stages, are found in
the same rock-mass, often within surprisin ly short distances of
each other. The four types are : 

. A rock showing no signs of alteration : consisting essentially
of plagioclase felspar and a pyroxene allied to, and in some
respects identical with, augite. Hornblende is sparin ly
present. This rock Teall calls a dolerite : the difference

y between dolerite and gabbro is, however, largely in the
degree of coarseness of  rain. We are familiar with
dolerites in the dyke-rocks of Pitroddie and elsewhere.
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II. A rock in which the pyroxene is partly altered into horn¬
blende, giving- a larger proportion of this latter mineral
as compared with the plagioclase, which also shows some
signs of alteration.

III. A rock consisting essentially of plagioclase and hornblende,
the conversion of the pyroxene into hornblende being
complete. This rock is epidiorite.

IV. A rock agreeing with  I. in the minerals present : but
foliated. Here we have a hornblende schist.

It is reasonable to suppose, then, that the epidiorite and horn¬
blende schist have been derived from the original rock by the
gradual alteration of pyroxene into hornblende, and the subsequent
development of foliation : and thus we have, in one locality in
Sutherlandshire, evidence which has to be brought together from
several localities in Perthshire. These changes are doubtless due-
to the action of the metamorphic agencies which have so often been
referred to; and we may summarise the matter by stating that
epidiorite and hornblende schist are metamorphosed dolerite or
gabbro.

At first sight the term epidiorite is rather misleading, and might
be supposed to imply that the rock is derived from diorite. This
is, however, not the case : the name implies that the essential
minerals are the same in both rocks. In diorite, however, the

minerals are   original,  and in epidiorite ” derived ” or
secondary.” Typical diorites occur at various places in Perth¬

shire, e.g., in Glen Lednock, and at Rannoch Moor. They have,

however, no real connection with epidiorites, and the foliation, by
which epidiorites pass insensibly into hornblende schists, does not
exist.

As an additional example of a Perthshire epidiorite, I give a
figure (Plate VIII.) of a section of this rock from Soilzarie, between

. Kirkmichael and Glenshee  the rock from which the section was-
cut being kindly supplied by Mr. Rodger. The description of the

9 rock from the summit of Ben-y-Vrachie (Vol. V., Part 5, p. 96)
will on the whole apply here : but the Soilzarie rock is distinctly
coarser grained, and the minerals have a much fresher appearance.

Both epidote and rutile appear to be present. The rich polarisation
c colours of the hornblende crystals, and of the quartz-felspar

mosaic, render this section a most beautiful object between crossed

nieols.

I also take this opportunity of presenting a figure of the
falcose phase ” of the epidiorite. (Plate IX.) This rock is from

Larig quarry, near Kenmore, and like the preceding, was collected
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by Mr. Rodger. The section is taken parallel to the plane of
schistosity; and shows a felt-like arrangement of scales of talc 
hydrated magnesium silicate and pale green chlorite. Both of
these minerals are very soft, and the talc in particular is soapy or
greasy to the touch, hence the peculiar properties of the rock in
mass. Other sections of this rock show nests of calcite, recognised
by its characteristic cleavage, but none are present in this particular
section.

Magnetite is fairly abundant in irregular grains. Actinolite
and rutile are said to be present, but I have not been able to
identify them with certainty in any section which I have examined.

In my previous papers I referred briefly to a variety of horn¬
blende schist which does not represent the. extreme form of

etamorphism of a gabbro or similar rock, but which is in all
probability of clastic origin. It is very abundant in Strathtay,
und was at one time extensively quarried near Aberfeldy; in fact,
.a large portion of the buildings in this place, especially the older
ones, are constructed of this rock. These hornblende schists are

known as  green beds,  from the prevalent colour of the rock,

hich may be conveniently studied in the disused quarry a short
distance on the right from the Crieff-Aberfeldy road, a short mile
from Aberfeldy. We may notice here the following points, which
distinguish the green beds from the hornblende schists of igneous
origin : 

1. Two systems of joints are well developed, and the rock tends
to break up into regularly-shaped fragments in directions
parallel to the joint planes. The igneous hornblende schists,
on the other hand, break most easily along the foliation
planes, and the fragments are usually of irregular shape.

2. The fractured surfaces have a more or less earthy appearance.

3. The weathered surfaces, while of a dark colour, lack the
rusty-brown colour which is commonly found in the other
type.

Plate X. shows a micro-section of the rock from this quarry, 
magnified 32 diameters. The elongated prisms are crystals of
hornblende, which in the actual section is of a rich dark-green
colour. It will be noted that all the long axes lie in approximately
parallel directions; this indicates the direction of the planes of
¦schistosity, to which the section is also parallel. The colourless
materials of which the regt of the section is composed is largely
-a mosaic of quartz and felspar, though the mosaic character is
hardly visible in ordinary light it is, however, distinctly brought
ut by polarised light. The only other conspicuous mineral is a
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garnet, reco nised by its hexagonal outline, and in the original
by its pink colour and optical properties.

Part of the colourless material, however, is not quartz-felspar

osaic, but quartz pure and simple, and it is interesting to note
that examination in polarised light brings out the fact that many
•of the quartz grains have been fractured, as if, which is probably
the case, they were originally clastic grains crushed during the
¦earth movements causing the metamorphism of the rock.

This hornblende schist may be profitably compared with that
from the N. Garrybridge, Killiecrankie. (See Vol. V., Part 5, p.
96, and Plate viii.)

I will conclude this paper with a brief account of a rock which
was discovered by Mr. Rodger on one of his Highland holidays.
A short distance above Blackcroft, in Glenlyon, the road is cut
through a mass of black crystalline rock, fairly hard, and
moderately schistose in parts. When sections of this rock were
made and microscopically examined they were identified with the
ock described and figured by Teall in his British Petrography.

(Plate xxviii.) The principal component is a dark hornblende, but
the rock owes its chief interest to the remarkable abundance of
¦epidote, a silicate of lime, alumina, and iron, which appears in the
form of yellowish grains and prisms, penetrating both the horn¬
blende and the colourless quartz which forms a considerable part
•of the rock. Epidote is by no means an uncommon mineral in

metamorphic rocks, especially those derived from basic igneous
rocks, but I have met with no case in which it is so abundant as
in the rock under discussion. Rutile is also present in the form
of small dark-yellow grains and crystals. Particles of pyrites
large enough to be recognised by the naked eye also occur. A
section of the rock is figured in Plate XI.

Teall calls this rock epidote amphibolite, but it would appear
to be a special form of epidiorite. Amphibole is a general term
for minerals of the class to which hornblende belongs, and the term
amphibolite is used by some authorities as practically identical
with hornblende schist. The reason for the   epidote   is obvious.

The discovery of this rock is most interesting, as the outcrop
is too small to be marked on the Geological Survey 1 in. map, and
it is one which might very easily be overlooked in the confusion of
rocks so common in Highland glens.



Plate V. Metamorpliic Limestone, Fender B  dge,

(X 32 diamete s).

Plate VI.  arble, Glen Tilt.

(X 32 diameter ),
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Plate VII. Marble, Glen Tilt.

(X 32 diameters).

Plate VIII. Epidio ite, Soilz rie.

(X 32 diameters)
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Plate IX. Talcose Epidiorite, Lang.

(x 32 diameters).

Plate X.   Green Beds,  Abe feldy.

X 32 di meters).



Plate XI. Epidote Amphibolite, Glen Lyon.

( X 32 diameter ).
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. VII. The Evolution of Plant Life on a Haughland.

By Henry Coates, F.R.S.E.

(Read 10th December, 1914.)

In March, 1906, I read a paper before this Society on   The
Evolution of a HaugEland, as illustrated in the Camping- Ground
of the Boys  Bri ade at Ballinluig.  That paper, which  as based
on observations made during the summer of 1905, dealt exclusively
with the geological aspect of the subject. We saw then how a
haughland is gradually built up through the orderly operation of
certain physical forces through a long period of time, and how
the process can be traced by the configuration and topography of
the haughlands as we find them to-day, as well as by their structure
beneath the surface.

We have now to consider the processes by which these haugh¬
lands have gradually become clothed with a protecting covering of
vegetation. Just as the geological aspect of the subject is the
outcome of certain mechanical laws, so the botanical is the outcome
of certain organic laws; and the two, taken together, show how
interdependent are the operations of organic and inorganic nature.

A haughland may be defined as a flat stretch of land, occupying
the floor of a valley, bordering the stream which flows down that
valley, arid rising in a succession of steps or terraces as we recede
from the stream towards the slopes which form the true sides of
the valley. This type of valley-structure is found in all parts of
the world where there is sufficient rainfall to produce the necessary
amount of subaerial denudation. It is not met with in the more
arid regions, such as certain portions of the Western States of
America, where the eroding action of the river is unaided, or nearly
so, by that of atmospheric moisture. Nor is it met with in valleys
which have been produced mainly by the action of moving ice,
either in recent or in former times.

The type is well exemplified in our own country, and nowhere
better than in the valleys of our own noble river, the Tay, and its
tributaries. The region dealt with in my former paper, around the
junction of the Tummel and the Tay, in the neighbourhood of
Ballinluig, is one which I have studied for many years, visiting it
time after time, and noting the changes which have taken place

c
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both in the topographical and the botanical features; and it is the
result of the latter observations that I propose to brin  before you
to-night.

As, we saw on the former occasion, the region under observation

is divided into several distinct areas, varying in their elevation,
configuration and origin. We shall also find that they vary in
regard to the type of vegetation which they support. These are s
re the upper haughland, the lower haughland, the Inch or Island,

the shingle beds and the old water-courses. The upper h ughland
represents the oldest portion of the area of recent action, as dis¬
tinguished from the remains of the more ancient terraces which
fringe the sides of the strath, and which were formed during a
chapter in the river s history now long closed. It is occupied by
the Inch Farm and its surrounding fields of arable land, and is now
covered with water only during very exceptional floods. The lower
haughland is occupied by meadows nearer the river, at a lower
level, which are frequently submerged when the river is in spate.
The Inch represents a portion of the lower haughland which has
been cut off by a broad channel, generally dry, but frequently
covered with water. The shingle beds stretch on all sides of the
Inch. They represent the most recent po tion of the area, and the
portion which is undergoing the most constant change. The old'
water-courses, which are in various stages of obliteration, represent

channels in which the river has flowed during different periods in
the recent evolution of the valley. ' Some of them still contain
water, some are marked by the rows of trees or shrubs which
formerly grew by the side of the river, and some are marked only
by slight depressions in the ground.

The questions we have now to consider are, what is the charac¬

teristic flora of each of these portions of the area, and how has that
flora originated? The first fact which strikes us when we examine
the ground is that the vegetation varies both in regard to the
species represented, and in regard to the way in which the indi¬
vidual plants are distributed. When we have ascertained what
these variations are, we shall endeavour to find what are the factors
which have caused them.

As regards the distribution of the individual plants, we find a
regular scale of density, ranging fro  the scattered and isolated
individuals growing on the shingles, it may be yards ap rt from
each other, to the colonies of the meadow turf, whose roots are
inextricably mingled with each other. Intermediate between these
two extremes of density are the- areas which are sparsely covered
by a scanty growth of herbaceous vegetation, with the soil what-
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-ever its nature may be still visible between the individual plants.
In some of the old dry  ater-courses there is a dense thicket of
¦shrub-like plants, including- the various Wild Roses, Bramble,
Raspberry, Broom and Juniper.

Next we have to note that the soil of the different portions of
the a ea varies greatly usin  the term  soil  in its broadest
sense. On the newer shingle beds it consists of coarse or fine
g avel, the pebbles of which vary from more than six inches to less
than one inch in diameter. In the broken ground representing the
older shingle beds and water-courses, the gravel becomes more or

less mixed with sand or silt, while patches of sand and silt occur
without any pebbles. As we approach the Inch and the haugh-
land , the soil becomes richer in organic ingredients, forming a
true loam. It is richest of all in those of the old water-courses
•which are seldom dry, where the decaying vegetable matter forms
a dark humus.

Returning again to the shingle beds, which represent the most
recently-formed portion of the area, we get a clue to the order in
which the different species of plants make their appearance. The
first to appear is the broom, which is able to get a foothold before
ny other plant can establish itself. This is well seen at the north¬
est end of Richard s Island, where isolated plants of this hardy

:shrub extend beyond the limits of other vegetation. Next in order
comes another tough little shrub of the same pea-flower family, the
Restharrow, with its pretty little flowers of shell pink. Two species
ccupy the next group in the struggle for existence, namely, the

Bladder Campion and the Sea Plantain, both plants of close
oushion-like habit, and both, strangely enough, sea-loving plants.
The fourth place is occupied by the Wild Thyme, also a plant  f
close-growing habit, with wiry fibrous stems. The next to appear
.are the Sheep Sorrel, Dog Violet and Wood Sage, all plants of
omparatively strong growth. The sixth group contains some

more delicate herbaceous plants, namely, the Birdsfoot Trefoil,
Ragwoft, Harebell, St. John’s Wort, Self-heal and Golden Rod.
The last to appear on the shingles are the Lady’s Bedstraw and the
Milfoil or Yarrow.

In a general way it will be seen that these species follow a
•descending scale of toughness and hardiness, and that those best
able to survive under conditions of dryness, scarcity of nourish¬

ent, and exposure to wind and flood are the first to obtain a
foothold.

If we now examine the different portions of the area with rega d
o the nature of their soils, we find again a regular progression in
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the species of plant-life which they support. On the coarsest
gravel we find only Broom and Restharrow. On the finer  ravel
we find the Campion, Plantain and Wild Thyme. On the sand we
find Trefoil, Harebell and Bedstraws. On the sandy loam there
is an abundance of a close green moss, Rhacomitrium canescens,

var. ericoides. On the richer soils of the haughlands, the various
rasses flourish, intermingled with a large variety of meadow

flowering plants, while in the humus of the moist water-courses
there is an abundance of moisture-loving plants, such as the
Meadow-sweet, Water Plantain, Watercress, Marsh Potentil,
Marsh Bedstraw, etc. In an appendix to this paper I have given
a table of all the flowering plants I have detected in the area,
detailing their distribution on the upper and lower haughlands,
the Inch, the shingles, and the marshy water-courses.

From this table it will be seen that 152 different species of
flowering plants occur in the region under observation. Of these
species, some occur in only one of the areas which I have diffe en¬
tiated, while others occur in two or more of them. Only two species
are common to all five of the areas. These are the Mouse-e r

Chick eed  nd the Knapweed, two of the most ubiquitous of
British plants. The following table shows the number of species
found on each area : 

Upper Haughland, 47 species..

Lower Haughland, 55 > >

Inch, 67 > >

Shingles, 55 ) v

Marshy Water-courses, 59 > >

The following table shows the distribution of the species

75 Species are found in one area only.

41 > > > > > > ,, two areas.

24 ,, ,) )> ,, three do.

>> >> r> ,, four do.

2 ) ) M M ,, five do.

On an average, therefore, each species is confined to consider¬

ably less than two areas, the exact figure is 1.86, showing that
each of the areas has a well-defined flora of its own.

In preparing this table, I have received valuable assistance from
our President, Mr. Barclay, and from my brother, Mr. James
Coates,   ho have helped me to identify the species.

Having made this general survey of the Plant-life of the Haugh¬
lands, we are now in a position to esti  te some of the factors-
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which have operated in its evolution, and which have broug'ht about
its present distribution. These may be summarised as follows : 

1. The stru gle for existence, or competition between different
¦species for the possession of the soil.

2. The equipment of each species for that struggle, consisting
an its comparative toughness of fibre, its habit of growth, and its

ependence on nourishment and moisture.

3. The nature of the soil, that is to say, its properties as a
eans of mechanical support, as a source of nourishment, and as

a retainer of moisture.

4. The length of time during which each particular portion of
the area has been established, and, consequently, its comparative
immunity from disturbing agencies, such as flooding, and the

eposition of fresh detritus.

¦ It is needless to enquire which of these factors have been the
more potent. All have been and are at work, and the present
distribution of the haughland flora is the resultant of their com¬
bined operations.

Given the proper conditions, the process of clothing the shingles,
and thus laying the foundations for a new haughland, is by no

eans a slow one. Seeds are constantly being washed down from
the upper reaches of the river, carrie  by the wind, or dropped by
flying birds, and these find lodgment in the interstices between the
boulders or pebbles. The first plants to take root form a bulwark
behind which more delicate species are enabled to shelter them¬
selves, and so the process goes on, from day to day, and from year
to year.

The actual rate of progress I have been able to record with a
certain degree of accuracy, by means of photographs from identical
points of view, taken in July, 1905, and again in July, 1914. On
comparing these, we find very marked changes even within the
comparatively short period of nine years. At the former date, the

ide stretch of shingle between the edge of the lower haughland
.and the Inch had only a thin sprinkling of herbaceous plants. Now
it is almost completely co ered with vegetation, with only occa¬
sional patches of sand and gravel showing through. In the same
way, the fresh covering of gravel which I formerly noted as having
•overspread the older shingle bed a little further to the north-we t,
•during the severe spate of January, 1903, is now beginning to show
patches of broom and other hardy plants. The old water-courses,
±00, are gradually becoming more  nd more clothed with verdure,
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and showing1 less of t eir ori inal beds of sand and gravel. Thus-
the processes of nature go on, silently and majestically, generally
unnoticed, but always unhasting and unhalting.

Hitherto we have looked at the floral covering of the haugh-
lands only in the cold light of scientific fact. In conclusion, I wish
to glance for a moment at the economic and aesthetic aspects of the
subject. It is difficult for us to imagine what our straths would be
without their parti-coloured carpet of vegetation. In the first place,,
we know that the valley-floor, as such, would soon cease to exist,,

for the inexorable action of rain and river would soon tear every
particle of loose material from the land, and leave only the bare
skeleton of primeval rock. For we must bear in mind that vege¬
tation is the great conserving agent for the protection of the soil,
shielding it from the ravages of its aqueous foes, and even wresting
from them fresh material in the form of silt which the foliage
strains out from the turbid waters. It also gives of its own sub¬
stance to mother earth, returning its mineral salts and carbonaceous-

matter when it dies. The more direct economic utility of the floral
covering, as the supporter of animal life, is obvious to all.

. Of the picturesque aspect of the subject, it is more difficult t 
speak in words of sober fact. To those who have spent a con¬
siderable portion of their lives amid our Highland straths, the
wealth of colour and form to be found in the meado s becomes part
of their very nature. They look back on days spent in a flowery
paradise by the edge of the river in the full glory of July luxuriance,
when the blooms of early summer have not yet faded, when the
Wild Rose bushes are spangled with pink and white, and when the
grasses still we r their feathery plumes. At whatever season of
the year we visit the haughlands, they have fresh charms in store
for us. Even in the dead season, the skeletons of Scabious and
Ragwort, melancholy reminders of a summer past and gone, are
resplendent in their winter dress of sparkling frost crystals. Thus
at all seasons, and year after year, the haughlands have a fresh

tale to unfold to us.



1

Lond,
Cat.
No.

4
27
32
33
34
40
8l

99
140
145
180
•187
203
214
225
238
239
236
261
262
280

286
304
312
315
342
345
346
363

En lish Name.

Lesser Meadow Rue.
Lesser Spear ort.
Buttercup.
Creeping Cro foot.
Bulbous Crowfoot.
Marsh Marigold.
Common Watercress.

Hairy Bittercress .
Wild Mustard.
Shepherd s Purse.
Wood Violet.
Milkwort.
Bladder Campion.
White Campion.
Mouse-ear Chickweed.
Lesser Stitchwort.
Bog Starwort.
Pearlwort.
Knotted Pearlwort.
Corn Spurry.
Dotted-leaved St. John’s

Wort.
Slender St. John’s Wort.
Purging Flax.
Wood Cranesbill.
Dove’s foot Cranesbill.
Whin...  
Broom.
Restharrow.
Purple Clover.

Botanical Name.
¦

1. Field, or
Upper

Hau hland

2. Meadow,
or Lower

Hau hland.

3. Inch, or
Island.

4. Shingle,
or Dry
Water¬
course.

5. Marsh,
or Wetr
Water¬
course.

Total.

Thalictrum minus, Linn.
Ranunculus Flammula, Linn.

s, w
I

M 2

,, acris, Linn. F M w 2
,, repens, Linn.
,, bulbosus, Linn. M

I

w
I

Caltha palustris, Linn. I

Radicula Nasturtium-aquaticum,
Rendle & Britten. w I

Cardamine hirsuta, Linn. w I

Cardamine arvensis, O. Kuntze. F M S 3
Capsella Bursa-pastoris, Medic. F M

I
2

Viola sylvatica Fr., Linn.
M

S 2

Polygala vulgaris, Linn.. I
I

2

Silene maritima, With. S 2

Lychnis alba, Mill. F
l' w

i

Cerastium vulgatum, Linn. F M S 5
Stellaria graminea, Linn.

,, uliginosa, Murr.

w 1

•M
. i w 1

Sagina procumbens, Linn. S • 3
,, nodosa, Fenzl. s. 1

Spergula arvensis, Linn. F. 1

Hypericum perforatum, Linn. 1 s
s

2

,, pulchrum, Linn.
M i ••• I

Linum catharticum, Linn. s 3
Geranium sylvaticum, Linn.

,, molle, Linn. M
1 1

F i 2

. Ulex europceus, Linn.    M ... ... 2.

Cytisus scoparius, Linn. F M 1
1

s  4
Ononis repens, Linn. F

M ¦

s •- 3  
Trifolium pratense, Linn. . F 1 ¦ •" 3
-   - - -    ¦ ,   .  v- -

-W

w
?
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Lond.
Cat. English Name.
No.

378 White Clover.
383 Lesser Clover.
38.1 Kidney Vetch.

Bird s Foot Trefoil.386
404 Tufted Vetch.
419 Meadow Pea.
434 Queen of the Meadow.
436 Wild Raspberry.
437 Bramble.
56i Tormentil.
562 Creeping Potentil.
564 Silverweed.
56 Marsh Cinquefoil.
57i Common Lady’s Mantle.

Alpine Lady’s Mantle.572
582 Downy Rose.
593 Sweetbriar Rose.
597 Dog Rose.
622 Hawthorn.
678 Common Callitriche.
686 Broad Willow-herb.
73i Burnet Saxifrage.
733 Earth-nut.
738 Chervil.
756 Angelica.
762 Cow Parsnip.

8.5 Northern Bedstraw.
786 Crosswort Bedstraw.
787 Lady’s Bedstraw.
792 Marsh Bedstraw.
804 Valerian.
816 Devil’s Bit.

Botanical Name.

Trifolium repens, Linn.
,, dubium, Sibth.

Anthyllus Vulnerafia, Linn.
Lotus corniculatus, Linn.
Vicia Cracca, Linn.
Lathyrus pratensis, Linn.
Spiraea Ulmaria, Linn.
Rubus idasus, Linn.

,, (Species.)
Potentilla erecta, Hampe.

,, procumbens, Sibth.
,, Anserina, Linn.
,, palustris, Scop.

Alchemilla vulgaris, Linn.
,, alpina, Linn.

Rosa mollis, Sm.
,, Eglanteria, Huds.
,, canina, Linn.

Crataegus Oxyacantha, Linn.
Callitriche autumnalis, Linn.
Epilobium montanum, Linn.
Pimpinella Saxifraga, Linn.
Conopodium majus, Loret.
Anthriscus sylvestns, Hoffm.
Angelica sylvestris, Linn.
Heracleum Sphondylium, Linn.
Galium boreale, Linn.

,, Cruciata, Scop.. ...
,, verum, Linn.
,, palustre, Linn.

Valeriana officinalis, Linn.
Scabiosa Succisa, Linn.

1. Field, or
Upper

Haughland

2. Meadow,
or Lower

Hau hland

3. Inch, or
Island.

4. Shingle,
or Dry
Water¬
course.

5. Marsh,
or Wet
Water¬
course.

Tot l

F M I 3
M I 2

F I s 3
F M I s 4
F I 2

I I
F M w 3

I s 2
I s 2

M I s 3
s I
s w 2w I

M I s 3
M s 2

I I
I X
I I
I w 2w Iw I

M I s 3
M Iw 1

s w 2w I
M I s 3

I s 2
F M I s 4M w 2

w I
s 1

» ' f

i
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0a

818 Field Scabious. Scabiosa  fvensis, Linrt. F M 1 s 4
821 Goldenrod. Solidago Virgaurea, Linn. I s 2
822 Daisy. Beilis perennis, Linn. ' F M s 3
832 Field Cudweed. Filago minima, Fr. F I
836 Marsh Cudweed. Gnaphalium uliginosum, Linn. w 1
838 Wood Cudweed. Gnaphalium sylvaticum, Linn, F I
851 Millfoil or Yarrow. Achillea Millefolium, Linn. F M i s 4
852 Sneezewort. ,, Ptarmica, Linn. 1 s w 3
858 Corn Marigold. Chrysanthemum segetum, Linn. F I

859 Mar uerite. ,, Leucanthemum, Linn. F M i 3
866 Tansy. Tanacetum vulgare, Linn. s I
872 Coltsfoot. . Tussilago Farfara, Linn. s 1
883 Ragwort. Senecio Jacobsea, Linn. M i s w 4
899 Spear Plume Thistle. Cnicus lanceolatus, Willd. 1 w 2
906 Creeping Thistle. ,, ar ensis, Hoffm. 1 s 2
912 Knapweed. Centaurea nigra, Linn. . F M 1 s w 5
9M Blue Corn Cockle. ,, . Cyanus, Linn. F I
921 Nipplewort. Lapsana communis, Linn. F I
927 Smooth Hawksbeard. Crepis capillaris, Wallr. F M 2
932 Mouse-ear Hawkweed. Hieracium Pilosella, Linn. F M s 3

1066 Cat s Ear. Hypochceris radicata, Linn. F I.
1071 Dandelion. Taraxacum officinale, Weber. F I
1081 Milk Thistle. Sonchus asper, Hill. w I
1084 Yellow Goat’s Beard. Tragopo on pratense, Linn. F I
1097 Harebell. Campanula rotundifolia, Linn. F M 1 s 4mo Heather. Calluna vulgaris, Hull. M 1 s 3
1136 Cowslip. Primula veris, Linn. M' 1 2
1149 Scarlet Pimpernel. Anagallis arvensis, Linn. F I
II54 Ash.. Fraxinus excelsior, Linn. w I
1189 Forget-me-not. Myosotis cespitosa, Schultz. w I
1249 Thyme-leaved Veronica. Veronica serpyllifolia, Linn. M w 2
1257 Marsh Veronica. ,, scutellata, Linn. w 1
1259 Brooklime. ,, Beccabunga, Linn. w 1
1260 Eyebright. Euphrasia (Species). M f 2
1281 Yellow Rattle. Rhinanthus Crista-galli, Linn. M 1 s w . 4
13I9 Whorled Mint. Mentha aquatica, Linn. w I
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Lond.
Cat.
No.

En lish Name. Botanical Name.
1. Field, or

Upper
Hau hland

2. Meadow,
or Lower

Haughland

3. Inch, or
Island.

4. Shingle
or Dr 
Water¬
course.

5. Marsh
or Wet
Water¬
course. | Total.

1  2 X Corn Mint. Mentha arvensis, Linn.
Thymus Serpyllum, Linn.

I I

1327 Wild Thyme. M I S 3
1329 Calamint. Clinopodium vulgare, Linn. S I

1342 Self-heal. Prunella vulgaris, Linn. M i s 3
136 Wood Sage. Teucrium Scorodonia, Linn. 1 s 2

1372 Creepin  Bugle. Ajuga reptans, Linn. F I

137s Greater Plantain. Plantago major, Linn. F 1

1377 Ribwort Plantain. ,, lanceolata, Linn. F M 1 s 4
1378 Sea Plantain. ,, maritima, Linn. M 1 s 3
1386 Knawel. Scleranthus annuus, Linn. F 1
1392 White Goosefoot. Chenopodium album, Linn. F W 1
1423 Knotweed Polygonum. Polygonum aviculare, Linn.

,, Hydropiper, Linn.
F 2

1428 Water-pepper. w 1
1431 Common Persicaria. ,, Persicaria, Linn. w I

1434 Amphibious Polygonum. ,, amphibium, Linn.
Rumex obtusifolius, Linn.

w 1

1445 Broad Dock. w I
1446 Curled Dock. ,, crispus, Linn.

,, Acetosa, Linn. M
w I

S1 Sorrel Dock. w 2

1453 Sheep Sorrel. ,, Acetosella, Linn.
Mercurialis perennis, Linn.

F
1 

s 2
1478 Dog s Mercury. w 1
i486 Wych Elm. Ulmus glabra, Huds. 1 2

1483 Common Nettle. Urtica dioica, Linn. F I
1488 Birch. Betula alba, Linn. i

w 1

1491 Alder. Alnus rotundifolia, Mill. 1 2
1501 White Willow. Salix alba, Linn. s w 2

i5°7 Golden Willow. ,, aurita, Linn.
Juniperus communis, Linn.

w 1

i523 Juniper. i s 2
1526 Scots Pine. Pinus sylvestris, Linn. 1 s

w 2
1562 Spotted Orchis. Orchis maculata, Linn. ... 1

i633 Toad Rush. Juncus bufonius, Linn. w 1
1642 Common Rush. ,, effusus, Linn. w 1

1649 Jointed Rush.

t

,, articulatus, Linn.

> *

w T

»
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I
c

1679 Water Plantain. Alisma Plantago-aquatica, Linn. W I

1784 Oval Sedge. Carex leporina, Linn. w
1797 Glaucous Sedge. ,, flacca, Schreb.

Carex pallescens, Linn.

w
1809 Pale Sedge. ... w I

1831 Bottle Sedge. Carex inflata, Huds. w
1846 Reed Grass. Phalaris arundinacea, Linn.

M
... w 1

1847 ernal Grass. Anthoxanthum odoratum, Linn. I
w

2

1852 Marsh Fo tail. Alopecurus geniculatus, Linn.
M i

I

1854 Meadow Fo tail. ,, pratensis, Linn.
Phleum pratense, Linn.

F
w

3
1859 Timothy Grass. F

M
2

1865 Common Agrostis. Agrostis alba, Linn. s w 4
1880 Hair Grass. Aira caryophyllea, Linn. M 1

w
2

1883 Tufted Aira. Deschampsia caespitosa, Beauv.
M i

1

1887 Soft Holcus. Holcus mollis, Linn. s w 4
1891 Perennial Oat. Avena pratensis, Linn. F

M i* 1

1894 False Wild Oat. Arrhenatherum elatius, Mert & Koch. 2

1899 Crested Dog s Tail. Cynosurus cristatus, Linn.
Dactylis glomerata, Linn.

F -M 1 3
1908 Cock s Foot. F M 1 3
1910 Common Quake Grass. Briza media, Linn. ¦M i

1
2

1922 Meadow Poa. Poa pratensis, Linn. M
w

2

1925 Floating Poa.
Sheep’s Fescue.

Glyceria fluitans, Br. M 1"

I

1942 Festuca ovina, Linn. s 3
1963 Ryegrass. Lolium perenne, Linn.

Nardus stricta, Linn.
F I

1972 Hard Grass. s I

Totals, 133 Species. 47 55 67 55 59 283

Note. The plants in t e above list were all observed in July, 1914.

3
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Plate XII. Broom growi g on Shin le at Nort  End of Isla  .

Plate XIII. Plant of Restharrow growi   on Shingle between Island an 
Lowe  Haughlan .



-Fres  Cove ing of Shi gle, between Island and  ower Haughland,
Photo raphed in 1905.

Plate XV. Same as Plate XIV., Photographed in 1914, sho ing Fresh Covering of
Shingle partly o ergrown with Herbaceous Vegetation.



/

Plate XVI. Shingle Be  in front of Lowe  Haughland,  ith scatte e  plants of
Herbaceous Ve etation. Photo raphed in 1905.

late XVII.—Same as Plate XVI., but  ith Shingle nearly overgrown with Herbaceous
Vegetation. Photogra hed in 1914.



Plate XVIII. Old Watercourse, dried up, with scattered Herbaceous Vegetation in
Channel, and Scrub at sides. Photographed in 1905.

Plate XIX. Same Watercourse as Plate XVIII., but with Channel al ost
completely overgrown with Herbaceous Vegetation. Photographe  in 1914.



,:   .  i,.. ¦¦...-   

Plate XX. inch Fa m, standing on Uppe  Haughlan ; Lower Hau hland in
foreground; and Ancient Terrace, covered with Trees, in distance.

Plate XXI. Ol  Wate course, west of Inch Farm, still containing Water, and
supporting an  quatic Flo a«
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VIII. Botanical Notes: Appin, Fortingall,. Schiehallion, and

Ben Lawers.

(Read  th February, 1915.)

By D. A. Haggart.

In a short correspondence I had with our worthy President,
Mr. Barclay, he suggested that I should write a few notes as to the
more interesting plants and plant localities in the districts of Appin
and Fortingall, with also a few from Schiehallion and Ben Lawers.

This, after two years of partial fieldwork in the way of botany,
I have much pleasure in doing.

The district under review I found fairly interesting in many
ays. If we look at a map of Perthshire, and suppose a rough

triangle drawn say, a line drawn from Ben Lawers to Loch na
Craige above Aberfeldy, one from Loch na Craige by the Appin range
of hills t  Schiehallion, with a third line drawn from Schiehallion by
Carn Mairg to Ben Lawers, this triangle will represent fairly well
the  rea partially explored. Looking to the interesting papers read
by Mr. Bates lately as to the geology of the Highland area of
Perthshire, I need make few or no remarks on this score, beyond
the fact that  with the fine admixture of igneous and metamorphic
rock, and adding the glacial till, we have in this neighbourhood a
variety of soils from which a fairly abundant growth of plants of
the hill, and plants of the vale, as also plants of the marshes, might
be expected.

I hope in the following notes to show that the district is worthy
of being more fully explored, and to have plant associations and
localities more completely jotted down-.

Beginning at Loch na Craige, the lake yields Lobelia Dortmanna,
a very beautiful and interesting plant. I find it varies a good deal

s to shades of icolouring as far as I have seen it; the Perth¬
shire plant is rather of a light blue or lilac, while plants I noticed
in some of the West Highland tarns are of a deep bluish purple
(Loch Damh, near Shieldaig, for example).

If the capsule of this plant be cut longitudinally before the seeds
are quite ripe, these seeds are shown to be packed round the central
column, throughout the length of the capsule, of a very beautiful
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pink colour, ripening- ultimately throug h brown to black. I
mention this merely as some of the youn est members may not
have noticed it. In the lake here is also Littorella lacustris, andr
if I remember well, Potamogeton natans.

All over the heather below this lake, and extendin  westward 
to the Moness, burn, are frequent plants of Pyrola media, so e
plants havin  bells half-inch in diameter. Very pretty is the pinky
edging of those bells, while other plants show none of this.

Nearer Aberfeldy, to the east of the hill called Duntaylor, bits 
of half peaty stretches show a very good field of Salix repens,
while higher up the sl pe o  red earth, the weathering of the

green beds,  are large masses of white and purple plants of
Digitalis purp rea, which look very effective viewed from a little
distance.

Crossing the Tay Bridge at Aberfeldy, to the left or Wee 
bank of the river Tay, and a little to the west of the bridge, one
finds a backflow or backwater, and in it plants of Alisma plantago,
Potamogeton natans, and Sparganium simplex, very strong and
handsome. In a bit of meadow land beyond this is a field of
Scabiosa arvensis standing out well in the sandy mea ow. On
the river bank, on a bank of sandy mud, quite close to the back-
flow mentioned above, were a number of plants of Lythrum
salicaria, three or four feet high, showing gorgeous spiked racemes-
of red purple flowers.

I saw the plant growing in a garden on the opposite bank of
the river, and co cluded it was an escape.

I have been since gladly disillusioned by looking up the   Perth¬
shire Flora,” where I find the following note:   Breadalbane 
Backwater of the Tay above Aberfeldy probably an escape.”

It is satisfactory to find it growing finely here still after long

years, even if an escape.

Further up the river, near the farmhouse of Carse, there is a
bit of ma sh. In it are very fine masses of Ranunculus hetero-
phyllus, with Alisma plantago, and Polygonum amphibium, with
large, broad, oblong leaves. The sandy dunes about the marsh are
covered with Ulex europccus or gorse.

Climbing the hill above Weem, over by the roadway to the east
of Boltachan, one notices on the feal or turf covering of the dyke
here specimens of Koeleria cristata. This grass has its wester 
limit, I think, at Glengowlandie and the east end of Drummond
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hill,  here on a dry rock at the old Celtic round fort of Dun
MacTual, it grows in company with Epilobium angustifolium.

At the top of Weem Rock, in the wood, is a field of Trientalis
.europcea. Passin  westwards from this point along the broad
plateau or flat moor stretching from Weem to Craig Odhar, and
along the range culminating in the grand mass of Meall Tarruin
Chon, Erica tetralix holds its own, with here and there swampy
bits with Sparganium ramosum, Hippuris vulgaris, and Erio-
phorum polystachyon.

On the drab hillocks are masses of foxglove vicing in beauty with
the different heaths. One crosses halfway up the Camserney burn.
Here converge the three hill roads by which the Menzies clan

• arched to their avocations of peace and war; and here, likel , the
great Montrose came down from Atholl when he gave Weem Castle
,and village to the flames and their land to- the spoilers.

The banks of the Camserney burn are disappointing. Above
the hamlet of this name the banks are wooded (Larch), and the
steep banks are invaded altogether by Allium ursinum or Garlic.
The dry . hillocks on either side of the burn are all covered with
gorse. When one gets to the real base of Meall Tarruin Chon the
.field begins to get very interesting. The name of this formidable
hill is rather curious, and commemorates old wolf-hunting days,
when the rents of the little pendicles and farms were paid in kind
•or the heads of wolves. The equivalent in English of the above
as hill for drawing, or withdrawing dogs.

Connected with this we find two small fords on the Keltney
burn, called respectively Ath-leig-Chon (Ford for slipping dogs),
;and the other Ath-ceap-Mhaduidh (Ford for stopping wolves).
Ascending from the plateau by the little stream, which appears to
be the main stream of Camserney and quite at the base of the
.Meall, a bog turns up, and here is to be seen one of the finest
patches of the rare moss, Splachnum vasculosum, mixed with
¦another good moss, We era Ludwigii var. latifolia, Montia fontana
and Saxifraga stellaris, to be seen in Perthshire. The Breadalbane
range proper has nothing like this as to size and extent, though
Ben Crub n and Ben Lawers have patches fairly well up.

The sea of purpled capsules, in their season, is worth going
far to see. Going up the burn still further there is a little
rocky chasm, and here may be seen Saxifraga aizoides, Oxyria
. eniformis, Festuca ovina, Melica nutans, Polystichum lonchitis,
.or Holly Fern, Salix arbusc la, one or two bushes, and on a dry,



47D. A. HAGG RT BOTANICAL NOTES.

.¦sunny part of the rock, Arctostaphylos uva-ursi in flower. Bilberry
here becomes common till one is at the top. On the last range of
rocks below the summit are several bushes of Salix myrsinites, and
the Holly fern is fairly common.

The Ben Lawers type of ve etation appe rs here dominant,
perhaps because the ground-mass of rock is here mica, with a good
¦exposure, and plentiful moisture. Descending from this point, and
moving in a south-westerly direction, a walk of a couple of miles
Brings one to the base of Craig Odhar, or Brown Rock. The name
here is well applied. It contrasts finely with the green slope of
Meall tarruin Chon.

At this point a treat awaits the lover of flowers again. Owing
to a slight rise to the west of the flat moor at this point, and a
fairly high mass of hill due south, the plateau ends in a small
basin or cul-de-sac. The result is a fairly good peat moss or hag,

here, till of late years, peats were regularly cut for fuel for
household fires; indeed, the cut peats lie hereabouts in summer
.weather hard and dry-looking as if they were newly cut. The
Bags are again filling up : the result a series of fairly deep and
.shallow peaty pools.

This peat hag is called by the Gaelic-speaking population
Pollaich (Peaty pools). In one pool may be found only Sphagnum

oss, in another Car ex vesica ia and Car ex Goodenowii, in a third
Hippuris vulgaris and Potamogeton natans  while in others,
where the old peat banks keep falling in, and mayhap the surface
Is agitated by strong winds, there appear no traces of vegetation.
Again, in a series of smaller and shallower pools in which the
vegetation is mixed, I found abundance of Utricidaria Ochroleuca,
a very good find. I have examined these plants at intervals from
May to October in hopes of finding flowers, but unsuccessfully. In
August, and as the bladders fill, the leafy stems rise or are pushed

p from below till the buds from which new plants spring are near
the surface of the water, where a little later the capsule ripens,
turning brown. The plant then sinks to the bottom of the pool,
the buds to begin anew.

Descending from Craig Odhar in a south-westerly direction,
on the hill pasturage a nice breadth of Ononis repens is noticed.
This is no t all too common in Breadalbane. A little patch near
Duallin, Ben Lawers, and this are all the writer has seen.

As one touches the roadway at the picturesque and pretty three¬
fold Falls of the Keltney burn, a good plant may be seen growing
on the mica-schist dykes lining the roadway, viz., Viola Riviniana.
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I got V. Reichenbachiana once on the north side of Craig Mac
Grianioh above Glenbgle, also on the mica-schist, but higher as to
altitude by 2000 feet. Here also, as in the den of the Reltney,
Geranium lucidum occurs in great abundance. In the den it shows
splendidly climbing up the rock-face in a setting of Woodruff and
Perennial Mercury.

A small bog here has quite a colony of plants of Mentha
piperitis, likely introduced by seed from the old-time hamlet of
Ti h-Chraggan. In the den here may also' be got Cystopteris
f agilisy Asplenium viride, Asplenium adiantum-nigrum, Lastrcea
dilatata,  hile in the pasture on the right bank of the burn abund¬
ance of Botrychium luna ia, which, however, did not show this
last year (1914), nor did I find it on Ben Lawers, as is usual on
the rock-ledges, no doubt owing to the very dry weather of the
summe s of the years 1913 and 1914. Campanula latifolia is
plentiful for about a mile and a half of the lower reaches of the
burn. On the right bank of this burn and on the slopes, Trientalis
eu opcea, Meum athamanticum (600 feet up), Parnassia p lustnsy
Tofieldia palustris are plentiful. At 800 feet up, on hill pasture
at Litigan, I found a curious variety of Plantago maritima in a
light bog on this pasture, the ground being marshy. It has leaves
which are prone with the surface of the soil. These leaves are
irregular as to length, the stronger ones being in a few cases
slightly toothed or forked. Here also in drier situations, and with
heaths and Salix repens, I found a Viola which I think is that
described by Hooker as Viola canina, var. persiccefolia, with pale
lilac or semi-white petals. Polygala vulgaris is also- here in five
or six different shades. On drier, red-earthy slopes, Helianthemum
vulgare and Pimpinella saxifraga occur. Below the farmhouse of
Litigan, at the side of the road leading to the old feudal castle of
Garth, mixed up with Petasites vulgaris may be found plants of
Heracleum Sphondylium, var. angustifolium, a very handso e
plant. It also occurs at the roadside between Kenmore and Acharn,

Loch Tay.

Before quitting this flowery Litigan for the more flowery Garth
and Inch Garth, the old Celtic fort of Litigan may be mentioned.
This fort somehow escaped notice for perhaps centuries, although
my worthy friend, Mr. Campbell, late of the   Northern Chronicle, 
now Aberfeldy, in editing the   Book of Garth,  mentions old
cairns at this place, which he thought had some relation to the
battle fought here, called in old writings,   Monachedin.” It was
fought in theT3th century. (See   Book of Garth.”)
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I went over the ground here in the summer of 1913, and  as

•convinced it was a Celtic fort. I was sure I made a disco ery, and
like Robert Burns   chid takin’ notes,  I thou ht I would

prent   it. But, alas ! a neighbour lady standing at her door said
that Dr. Watson, now Celtic Professor in Edinburgh, was there
last year (1912), and wrote about it. I have since read Dr. Watson s
description in a paper read at the Society of Antiquaries of Sco -
.land s rooms in Edinburgh, and printed in  heir Transactions
rsince. The description is exact. Although I lost the pleasure, I
was fortunate in picking up the quern, or mealing-stone, connected
with this fort, and which escaped the keen gaze of Dr. Watson.
This upper millstone is the largest I have seen. It is of mica-

. schist, roughly but nicely chiselled into shape. The fort is situated
at about 100 yards north-west of the old farmhouse of lower
Litigan.

A little to the north-east, say a mile, stands the old feudal castle
of Garth, the home of the Wolf of Badenoch and many other
iStewarts of that line. It was here Alexander Stewart killed his
mother with a stone while she was in the bed of the burn, but
¦whether of purpose the   Fortingall Chronicle   does not say. This
Chronicle was begun by the Dean of Lismore, and completed by his
¦curate. Five or six hundred yards beyond the station for
Heracleum, that is, by the roadway to Garth Castle and farm on
the banks of the Keltney, Allt Coire a Pheighinn, or Penny-
corrie-burn, a rare and fine plant is found. This is Polygonatum
verticillatum. At this point it is in company with perennial mercury,
and on a rock near it are clumps of Melica uniflora and Rubus
axatilis, while in the woodland here large plants of a small-

flowered variety of Geranium sylvaticum occur. This plant is not
at all c mm n in this neighbourhood, while G. pratense is abundant.

A step or two across the small ford here and across a strip of
¦planted larch brings us to the Allt Mor, or main stream, which here
for a mile o  two runs parallel with the road to Rannoch General
Wade’s. Down on the steep, red earthy banks of the burn here
is a wealth of P. verticillatum, flowerless and flowering plants the
flowerless generally terminating the stalk  ith a whorl of six,
usually, graceful leaves looking a palm-like plant. A little higher
up, say another 400 yards, one begins to meet, occupying the top
of the right bank of the burn, Convallaria majalis, stray plants at
first, then multitudes, till not content with the bank, it invades the
tilled land and natural pasture for about a mile up. This is practi¬
cally due east of the farmhouse of Inch Garth. Low down  on the

D
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left bank, both banks being- here deep and precipitous, one gladl 
notices, on red-looking earth, actually red earth and decayed Elnr,
tree roots, specimens of the curious plant, Lathrcea squamaria,
altogether a freak of nature and puzzling one s wits. Above¬
ground it looks a bloated, pale purplish, scaly, unilateral raceme,
more like an orchis than any other plant, the lower flowers rapidly
swelling into large, tooth-like seed-vessels. Scooping the earth
away gently one follows the double branches or underground forked .
root-stock, covered with underground leaves or scales in two rows,,

and rivallin  in pearly lustre the best work in mother-of-pearl.
This plant has been growing for the last year or two near Kilim
Pier. It is always a parasite on elm and hazel (here on elm).
Altogether it is a pretty saprophyte. beauty out of ashes. It
appears fond of the company of primroses, coming up in the-

prime of summe  time. 

Not far f om this plant is a hanging mass of a translucent,,
greenish-yellow fronded hepatic. This plant I used to see long
years ago near Auchmore House in the burn. In that station it
flourished till the wood was cut down, when it disappeared owin 
to the sunlight. Like Lathrcea, it likes the   mirk,  the dull, dark,
d eamy sadness of a deep den or dell. Give it the sombre daylight
of the den, and the drops of water at the tips of the forked branches,
scintillate and coruscate like emeralds and diamonds. I name th 
plant with hesitation Dumortiera irrigua. It is described by the
Rev. H. W. Lett in   Hepatics of the British Islands,” page 14.

Not far away are very fine masses of Necketa crispa,, a tru 

moss, deli htful anywhere, and rivalling in more than one way its-
listening neighbour. We must leave the   creeping mosses  nd

clamberin  weeds ” and climb again to the top of the right bank
of Allt Mor, and have one more peep at the Lily of the Valley. The
flowers of the wild plant are from six to nine. I got none with ten
flowers. In cultivation I do not think it will differ from the garden

plant.

Garth Castle is covered, as to the walls, with Linaria cymba-
laria, with white-flowered plants here and there among the purple
ones. In the nei hbourhood Galium erectum, G. Cruciata, Crepis
succiscefolia, Hieracium Deivari, H. murorum and other plant 

may be picked up. A knoll behind the burn of Inch Garth has a
wealth of Salix repens, S. aurita, S. Caprea, Melampy um
ericetorum, Antennaria dioica, Viola lutea, etc. Melampy um
ericetorum is here a very lovely plant, with creamy white and pinky
corolla. V. lutea in all this region is small and really yellowish, not
at all like the fine var. amoena, with its re al purple.
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On the west side of the Castle the Allt Coire a. Pheighinn turns
north-west, and here we meet with Pyrola secunda, Salix nigricans
with fine, broad, nearly heart-shaped leaves, Rubus saxatilis, etc.
As to Pyrola secunda, there  re five or six statio s on the Keltn y
and its tributaries.

Following the main stream from the Inch Garth farmhouse, a
path brin s one to a foot-bridge about a mile up, which path leads

. to Glengowlandie farmhouse on the left bank. At the bridge the
banks are steep and rocky, and here are masses oi Vicia sylvatica,
and on ledges, in damp places, P. secunda, Salix phylicifolia, the
latter not too common here nor on the Lyon River, and others.

Crossing the bridge, the left bank has a wealth of birchwood,
Betula tomentosa. In the wood I found Melampyrum sylvaticum,
with its deep yellow, golden flowers, fewer far than the sulphur-
yellow of M. p atense, which is abundant at the old Keltney Bridge.

Going on in the Glengowlandie direction from here, on dry
hillocks is Genista anglica and common furze. On the shingle of
the small burn at Glengowlandie stray plants of A enaria nodosa
appear. The beautiful white stars of this plant may be seen lining
the roadway from here to Loch Damhac, so e four or five miles
away.

Turning due west at the above-mentioned farmhouse, a bridle¬
path loads along the west side of the rocky hill called Dun Coil-
leach, or Moorcock Hill, and follpws the burn, Allt Mor, to the
east base of Schiehallion, where there is a cross dyke going down
by'the Ao ach-ban (see map) to the main Rannoch road. Here one
day in June, 1913, when on the way to Schiehallion, the writer
had the pleasure of seeing on the path an adder newly killed and
some 28 inches long. This hill, Dun-Coilleach, always had the
reputation of being a home for these reptiles, but till then I had
no opportunity of seeing one. I overtook the   slayer   at the top
of Schiehallion. He found it on the path, and killed it with his
walking stick. These rather formidable reptiles gave occasion for

the old Fortingall legends of the   Schiehallion hairy serpents. 

Crossing the dyke mentioned, one is at Schiehallion proper. A
few hundred yards to the west of the dyke a little round hillock is
seen with some twenty or so plants of white Calluna and Erica
cineria, the finest thing in heather I think I ever saw. It reminded
one of the white heath plots in the Drummond Gardens at Crieff.
I have seen no white plants of E. tetralix in the district as yet,
though fairly common in Western Breadalbane.
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Immediately to the west of this, and along- the path near the
Allt Mor, Lycopodium clavatum is common for miles to the.west.
At a rather hi her elevation L. annotinum is fairly frequent in good
clumps, while in the heather here and there small patches of
Genista anglica and a very great deal of Arctostaphylos uva-ursi,
though none in flower. The flower and fruit of this I find in
Breadqlbane commonly on dry rocks near cascades in the burns,

here there is a chance of sunning in the summer.

In the den of the burn here, still deep and precipitous, may be
noticed some nice Aspen t ees, Rubus saxatilis, Pyrola secunda,
dog roses, Gnaphalium supinum, rare and in fine form. High up
the slope this plant is very diminutive, perhaps from the quartzite
nature of the rock and the lack of humus to support its needs.

Along the base of the hill Carex pauciflora, C. Oederi, C.
Goodenowii are common, and in the rills Saxifraga aizoides and
5. stellaris frequent in light bogs. In a very shallow, rather peaty
pool here I found Littorella lacustris in fine flower and abundant.
On the shore of Loch Tay at Finlarig it is common, but does not
fruit well, as far as I remember. Speaking of the upper end of

och Tay, I may be excused if I mention he e that I had occasion
to go to Killin on ist February last, 1915, and while waiting for
the departure of the steamer I wandered down by the sho e to the
east of the pier, and found the water s edge for some yards littered
with a green, chives-like plant, but which looked slightly
shrivelled by the frost a few nights before. It turned out to be
Isoetes lacustris, and on examining the shore I was rewarded by
finding growing plants.

On this stretch of sand may now be found Eleocharis acicularis,
Pilularia globulijera, Subula ia aquatica, Littorella lacustris, and
Lobelia dortmanna, a fairly good group of water weeds. The
castaway plants of I. lacustris I attributed to' the hundreds of ducks
I noticed diving and swimming beyond the Killin Pier, the plants
being apparently dislodged by them.

Returning to the Schiehallion flora. Ascending from the pool
entioned, and after a stiff bit of climbing, one gains the ridge at,

say, about 2500 feet up, and by crossing over tO' the Rannoch or
north side of the ben, and walking westwa ds at this elevation
through the heather,  ne notices Lycopodium selago, not common
on the hill, Cornus suecica, plentiful in its setting of bilberry, Rubus
Chamcemorus plentiful, with good fruit in 1913, and not a berry
in 1914. Melampyrum purpurascens is plentiful and stro g in the
heather, corolla all yellowish except the tips, which are purple.
The plants of this last, growing west of this in the'grass or Alpine
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pasture in the corrie, above Braes of Foss, are less branched, the
corolla white, with purple tips an exquisitely beautiful plant.

Sir J. C. Smith in   English Botany,  describing- M. arvense,
has, among- others,  Corolla closed, yellow, the lips variegated
with rose colour and purple,” and  ives one of the synonyms thus 

M. purpurascente comd, Bauh. Pin. 234 Dill, in Raii Syn. 286.”
In the scrub here, Lastrea montana is plentiful, and here and there
plants of Allosorus crispus Parsley fern. I'n damp places in the
Alpine pasture may be found Thalictrum alpinum, not plentiful;
Carex cdpillaris, good specimens; and Sdxifraga hypnoides,
scattered, plants with obovate, obtuse petals and strong yellow
veins petals quite unlike the Ben Lawers plants, which are longer
and oblong, linear-lanceolate. Altogether the Saxifraga looks like
var. cespitosa. In the boulders at the top, Tetraplodon mnioides,
on the pelt of a deer, some Iceland moss, the woolly-fringe moss,
and the ubiquitous Lecidea geographica were all worth recording
here.

ounding the western slope, Allosorus crispus in the scree ,
and on the south-west declivity a very good plant, Veronica ser-
pyllifolia, var. humifusa, with fine, all-blue flowers and darker-blue

eins, are worthy of mention. Lower down here, on a ledge, is a

single plant of Salix aurita, with short, broad, rather hairy leaves,
in fact, hoary; and below this a few feet lower down, a rather fine
bank of Salix myrsinites. This is likely the plant mentioned by
Dr. White in the Index collection of Perthshire willows. Along
the roadway at the north base of the hill, Arenaria nodosa is very
plentiful. The curious variety of Plantago maritima also occurs
here, and on the shore at Loch Damhac, Hippuris vulgaris and
Littorella lacustris are in the boggy parts. On the limestone,
Asplenium viride is plentiful.

A path mentioned before along the south base carries one past
Geal Charn, and going south-west brings one over the hill on the
east side of Carn-Mairg to Craig Mor, on the west side of Glen
Muillin, with Allt Odhar having its main spring in this corrie.

Notwithstanding that the rock here is like Schiehallion quartzite,
the flora is of the Ben Lawers type. Here one gathers Saxifragh
oppositifolia, Saussurea alpiria in flower, Salix lapponum, a large,
strong growing bush, S. myrsinites> several bushes; in boggy
spots, strong growing plants of Carex saxatilis, and a very large
patch of Armeria maritima, the largest I have seen on the Bread-
albane hills, many yards long and several broad. I mistook this
for a patch of Erica tetralix looking at it from the side of Craig
Mor, but being curious I went down and found it tO' be as abo e
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mentioned, Armeria maritima. Allt Odhar, except as to Hiera-
cia, I found uninviting. Followin  it, one arrives at Fortingall,

ith its great treasure, t e old yew tree, dwarfed and ancient,
and   grasping at the stones which name the underlying dead. 

When the Fortingall Church was being removed a good many
years ago1, a very fine D uidical altar or cup-marked stone  as
discovered eight or ten feet below the surface. The stone now
stands in the plot near the yew tree in which the late -Si  Donald
Currie lies buried. This, with the standing stones on the field
below Fortingall, gives the whole place the flavour of   eld ” and
ntiquity.

On the rocks above the glebe of Fortingall Manse are two
sapling yew trees, and the Rev. E. S. Marshall tells me there is
one in the den at Alt Odhar. The yew here replaces the Holly
trees, common in the dens in the western district.

I remember, long ago-, when at Fortingall School, the boys
used to suck the sweet pulp surrounding  he seeds of the yew-
berry, ejecting the seeds, of course, and felt none the worse.

Two or three trees may be mentioned as growing hereabouts.
Primus cerasus on rock above Falls of Keltney, also P unus avium
common, P unus padus also commo . Pyrus torminalis frequent

on the banks of the Lyon belo  Fortingall and Garth House.
P. Malus or Crab-apple common on the Lyon from Lyon Bridge
to its junction with the Tay.

The Lyon Bridge is covered with Asplenium ruta-muraria, and
on the banks of the river below here, Plantago maritima, the
common hill form. All the way down the river from this place
Thalictrum Kochii is  ery abundant in stray places and on damp
rocks. Thalictrum Kochii makes a good rock plant for garden
rock-work. It is grown here in this way, and is a good match for
any fern on the rock-work.

In the cultivated fields here one observes Fumaria officinalis 
plant used as incense by the Druids. I think it must be

native, for wherever in Breadalbane red earth is turned up, there
grows Fumaria. Two other curious plants in cultivated ground
here are Lamium amplexicaule and Viola tricolor, var. arvensis,
with small, yellow, upright flowers the most ungainly of our
violas. Erodium cicutarium grows about the Limestone quarries
here, and in a sa dy field to the west of the new bridge over the
Lyon at Comrie. The field was this fall covered all over with it
and Achillea millefolium. In Callwood, near here, I got some very
interesting plants. Gnaphalium uliginosum appears to have crossed
with G. sylvaticum, a d three or four hybrids are the result; so e
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nearest G. uliginosum, and some nearer to G. ' sylvaticum. I may

mention that the wood here, mixed woods, was cut down a year
or two a o, and a  reat wealth of plants sprung up. Festuca

sciuroides, Epilobium angustifolium in masses, Digitalis the same,
Veronica agrestis in large quantities on the slope of Drummond-
ill opposite the white variety appears. In Callwood this last fall

I noticed large quantities of Lychnis flos-cucidi, white and red, in¦beds, making a fine contrast. Here also, in the bed of a disused

curling pond, Menyanthes t ifoliata and Galium palustre occur.

I visited Ben Lawers once or twice in the years 1913-1914, and
found on this and Meall Garth Erophila inflata (Hooker), in fine
form both years. When in flower the whole of the pedicels are
¦ rched, this, with its delicate structure, makes it one of the most
e quisite plants in Breadalbane to look at. Erophila ve na does
not in any case, as far as my observation goes, arch its pedicels
when in flower. It is also' a stronger and stiffer plant.

I noted the continued growth of the following on Ben Lawers
nd outliers : Ce astium arcticum plentiful; Saxifraga cernua

and S. rivularis as usual, the latter rather stronger this year;
Erigeron, not so plentiful; Potentilla alpestris, as usual; Cystopteris
montana, doing well; Carex ustulata and Juncus castaneus, strong
and plentiful in both years. Triticum alpinum, a new station very
high up on Stac-an-lochan; Veronica alpina, taken by me for the
first time this year, in the typical situation, below dripping rocks
or snow valleys (Schnee-talchen). This plant may be often over¬
looked. Veronica saxatilis in good form. Gentiana nivalis and
Botrychium lunaria appear both to have suffered from the very dry
seasons of 1913-1914.

I may mention o e other plant and have done. At Drumcharry,
Fortingall, on my way back to Ben Lawers one day last summer,
I noticed on the banks plants of Campanula  otundifolia. The
corolla of some of these plants appeared a different colour from its
neighbours, being of a fine, purple-violet blue; the bells do not
fully expand, and one would take the corolla to be infundibuliform
in shape. It is a very effective plant among others of its kind, and
deserves to be cultivated.

I am afraid I have written this paper of too great length, and
introduced matters not relevant to the subject, and also made too
g-ood use of the   Ego.  I hope the members will excuse me.
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IX. The Natural Regene ation of Woods.

By Frank Scott.

(Read  th February, 1915.)

Crops of trees may, under various conditions, be grown in one 
or other of the follo in  ways : Where there is no crop on th 
§ oi d the trees  ay be planted or so n, or as in the case of the1
Poplars and Willows, they may be grown from cuttings. Wher 
a crop exists, clear felling and planting may be the best method.
With certain species it may be possible to grow small timber fro 
stool shoots. In a number of the Poplars, belonging to the Aspem
family, an abundance of root suckers may spring up and stock the-
ground; or the new crop may be produced fro  seed sown by the
growing trees either immediately after they have been cleared or at
the same time as they are being removed artificially.

The latter is the least common method of restocking in this,
country, because the conditions are seldom favourable. It is, how¬
ever, a method which has great possibility in some parts of Scot¬
land, principally in Strathspey and the far North, and which well:
deserves attention.

Before any attempt can be made at regenerating in this way,,
certain conditions of soil and crop are essential. The crop about
to be removed must be a full one. That is to say, the trees must
be sufficiently regular on the ground and in such numbers that the-
canopy is unbroken, and sufficiently dense to' keep in check rank
surface herbage of all kinds. It would be quite impossible] to get
seedings to develop among long grass, bracken, or heather, and 
even in a very thick carpet of moss. Very short heather will do no¬
harm. It may even be of assistance in the case of Scotch Pine and
Larch. Grass is a great hindrance to natural regeneration.

Then again, the parent crop must be seed-producing. It must
not be too  o-ung or too' old. Some species produce seed every

year more o  less, and these are the most suitable for natural
regeneration. Trees such as Oak and Beech, which have only a
really good seed year at intervals of several seasons, are not so
good. Given even favourable conditions as to canopy and th 
surface herbage, it would be well to look for direct proof that with’
the opening up of the crop seedlings would spring up. There is.
no crop without its thinly stocked  r broken patches caused by wind
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or from other causes, and if seedling's are not to be found there
reproduction by this method need not be attempted.

In natural forests as the old trees die, fall down and decay,
youn  trees spring up from the seed shed by surrounding trees,
and thus the blanks are filled. The crop in this way is perpetuated,
This natural process, aided by the a tificial removal of the mature
trees, by individuals, groups, or strips, gives us the various systems
of so-called natural regeneration.

Of the many different methods of dealing with the removal of
the matu e crop, I will speak only of four : (i) the Selection
system ; (2) the Group system; (3) the Compartment system; and
(4) the Strip system. The others are modifications of these.

Whenever natural,regeneration is to be carried out, stock must

be excluded; but it is an advantage to have the wood well grazed
immediately prior to being enclosed. Ground, game must be kept
down.

THE SELECTION SYSTEM.

As the name implies, selected stems are removed. This is done
from time to time. A wood managed on this system would contain
stems of all ages up to the limit of the rotation. Supposing the
rotation to be 100 years, the whole area included in a working circle

ould be dealt with annually, and thus selection fellings would be
made in every compartment once in ten years. At each felling a
number of mature trees is removed and thinnings made in the
groups of younger growth; the suppressed, mis-shapen, diseased,
and stems of a bad type are removed first. In this way a regular
nnual yield is obtained.

In the spaces opened up by the removal of the mature trees,

small groups of seedlings spring up, so' that the soil is never
exposed for any length of time, and its fertility is therefore well
preserved. The system would only be suitable for such species as
would stand a good amount of side shade. In addition to1 its u e
for ornamental plantations, the system is a good one for shelter
and protection of  oods on steeply-sloping ground, where it is
advisable to maintain a crop  s uniform as possible. The felling
and extraction of the mature timber presents great difficulties.

THE GROUP SYSTEM.

The second system to be considered is the group system. This
system is also more suitable for shade-bearing species as spruce,,

silver fir and beech, than for light-demanding kinds. It is much
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practised on the Continent, but as far as I know it has not been
.•at empted in this country.

In regeneratin  a crop by this method, the first step would be
to remove the largest, which would probably also be the coarsest
stems, and also any diseased trees. This is done so that the future
crop may be produced from the best quality trees, and also in order

.to admit li ht to aid in the deco position of the surface htimus,
and thus improve the soil f om a germinating point of view. The
thinning out of the canopy has also the effect of stimulating seed
production. In the course of a year or two seedlings will appear
where stems have been removed. A number of these patches is
selected round which the development of groups is to be carried out.
The extraction of the mature timber must be kept in view when
•selecting the patches. A good seed year is then awaited, when
spaces are cleared round selected stops, the clearances being equal
in width to the height of the crop. In a short time the ground
cleared will usually become stocked with young seedlings, and then
further clearances are made by extending the spaces. The groups
are thus increased in size until the whole of the mature timber has
een removed and the ground stocked.

This system is a most suitable one for the regeneration of silver
fir and spruce forests, as these species have good seed years every
two or three seasons. From the first thinning to the final clearance
usually takes about twenty years. The same system is also  so e¬
times adopted with beech, but as good seed years occur only at
intervals of five or six years, there are often disappointing results.
The adjoining strips differ in age too much, and the older is there¬
fore liable to1 over-top the younger and to become coarse and
branchy on the margins.

The result of regener tion by this method is a gradually un¬
dulating canopy. The quicker the crop is regenerated, the  ore
filling up with transplants is found necessary. The slower the
reproduction, the greater the loss'of increment on the crop. The
¦seedlings again may co e up so thickly that thinning out with
thinning scissors may be found necessary. Where the crop is too
thick in the early stages, and is allowed to remain so', the heavy
leaf-fall forms an accumulation of   raw humus,  the acid pro¬

perties of which are prejudicial to growth. If, when the first
thinning of the mature cro  is made by the removal of the coarsest
stems, weeds spring up, this is an indication that the conditions are
not favourable for natural regeneration by this system.

ik
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COMPARTMENT SYSTEM.

Regeneration by the compartment system occurs almost simul-

Taneously over a  hole wood or compartment. The youn  se d¬

lin s are generally the result of one year s seeding  but it may
sometimes require two or, more seed years to produce the desired
density of crop.

There are usually three stages in the treatment of a crop under
•this system : 

(1) The preparatory stage, when the mature crop is thinned
¦ out gradually. This stage varies with the condition of the crop
and soil, and with other considerations. It may take several thin¬
nings to produce the desired effect. The number of trees removed
will depend on the species, the condition of the layer of humus on
the surface of the soil, and the liability or otherwise of weeds to
•spring up with the admissio  of light. With light-demanding

pecies as Scots Pine and Larch the surface is usually in a well-
decomposed state, and it may not be necessary to carry out a
preparation felling except for the removal of diseased and mis¬
shapen trees. Among shallow-rooted species thinning out is neces-
:sary in order to strengthen the root systems of such stems as may
have to remain till the final felling, or it may be for another rotation.

(2) When the desired condition of the crop and soil surface has
been produced, a good seed year is a aited, when the second stage
is reached. After the seed has fallen and germinated satisfactorily,
the whole of the remaining trees are removed with the exception of
a few selected small-crowned trees. The number of stems left will
depend on the a e, size, species, and liability of the crop to injury
from insects, frost, etc. Old and large trees produce more shade,
and fewer  ould therefore be left,  hile the tender and slow-
growing species it is better to leave a heavier shelter wood.

(3) The seedlings should now co e up freely, and as soon as
the ground has been satisfactorily stocked the final stage is reached,

hen the remaining trees are removed. As light is essential to the
well-being of young forest crops, this final clearing should be
•carried out as quickly as possible after the young trees have got
beyond the danger of frost and weeds. If delayed too long, much
damage  ill result from the fall and removal of the remaining
mature stems. Where timber of a large size is in demand, a number
of the best stems which have small crowns, long straight boles,
:and are of good quality, may be left for another rotation.
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The advantag-es of the compartment system are that the work
is carried out in a short per od. There is therefore little loss of
increment from delay, and the result is usually a more or less even-

aged crop. The operations being more concentrated, the work of
removal and maintenance of roads cost less than in the Selectio  
and Group systems.

Some excellent examples of regeneration by this system are to>
be seen in Strathspey, both in Scots Pine and Larch crops. Woods 
in that district are generally grazed by sheep and cattle from the 
age of eighteen. In a mature crop there are roughly 200 stems-
per acre. At the first thinnings 100 stems are removed, at the-
second fifty, and at the third thirty-five, fifteen stems being left
till the area is properly stocked.

The readiness with which seedlings spring up among the-
heather after stock has been taken off is quite remarkable. Where-
the surface herbage is grassy the result is not so satisfactory, and
filling up with transplants has to be resorted to on such parts.

THE STRIP SYSTEM.

In this system regeneration is carried out in strips. These-
strips may fun along one or along two adjacent sides of a com¬
partment or wood, or operations may be commenced simultaneously

at several points in the area. The strips should run at right angles-
or nearly so to the prevailing wind, and the regene ation should
proceed in the opposite direction to the prevailing wind. These-
strips may be treated in exactly the same way as in the compart¬
ment system, a number of frees being left until the area is fully
stocked, but they may also be clear felled, in which case the strip-
should be narrow and not usually more than the height of the
mature trees. The latter method would have the disadvantage in'
our climate that, whereas the S.-W. wind is the prevailing one,
and felling should therefore proceed from N.-E. to S.-W., the-

dry East winds as a rule open the cones in Spring, and the seed is
thus blown away from the area t  be stocked. It will be safer,

therefore, to leave a few stems to aid in the seeding.

Selection System affords greatest amount of protection to the
soil from exposure to- sun and wind. It has the disadvantage of
withholding sufficient light from the young crop to make its growth
vigorous. Extraction of the mature crop is difficult, and much
damage is done to the crop in this process. This system is more-

suitable for shade-bearing species. .
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The Group system also is best for shade-bearing- species, gives
/ ood protection to the young crop, and there is probably  reater
Certainty of getting a crop than in the other systems. It has the
disadvantage of taking longer to stock a given area, and thus the
.cost of upkeep of roads, etc., is greater. In the latter stages the
dangers from  ind are great. As fresh  round is given for insect
pests with every new felling, they are apt to become troubleso e.

The Compartment System gives a crop in a comparatively short
.space of time. The extraction of the crop is easier and cheaper.

There is less lateral shade, so that the plants come away more
uickly. It, however, affords less protection to the soil. This, is

the best system for Scots Pine and Larch.

, .. The advantages of natural regeneration o er artificial methods
/are: It involves less outlay; damage from frost, drought, and

eed growth is less; fertility of the soil  ell preserved; a thicker
•crop, and in consequence better timber.

The disadvantages are : Dependent on climate and other con¬
ditions to a greater extent than planting, removal of timber more
.costly, management more difficult, takes longer to reach maturity.

The species of which the regeneration by natural seeding might
be attempted in this district are Scots Pine, Silver Fir, Sycamore,
and Birch. I have not seen much indication that Soots Pine would
give very good results. Silver Fir has been noticed to germinate

ell, but for want of protection it has seldom come to much good.
/Sycamore, I think, has great possibilities. It produces abundance
of seed almost annually, and struggles through fairly rough
herbage. The seed, too, on account of its shape, is scattered widely
by the wind. It is a most useful  ree, and one which it is rather
difficult to propagate by transplanting, and so I think there is all
the more reason where a sufficient number of parent trees exists
to attempt natural regeneration. Where a mixture of other species
is desired, these can. be added by planting. Birch is not a tree

hich is much encouraged. In some localities it seeds very freely,
and would often produce a more profitable crop than could be
obtained by planting other species. Birch has a commercial value
at all sizes, and even the twigs are of value.



Plate XXIII. Scots Pine, Compartment System, Mature Crop, before Preparatory
Felling.

Plate XXIV. Scots Pine, Compartment System. In the Foreg ound, Matu e Crop,
after P e  rato y Fellin . In the Backg ound, Young Crop, after Removal of
P rent Trees,



Plate XXV. Scots Pine, Compartment System. Final Stage, before
emoval of Parent Trees.
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X. Pollen.

By George F. Bates, B.A., B.Sc.

(Read 8th April, 1915.)

I feel that I ought to begin this paper with an apology for, or
explanation of, its title. It is quite true that pollen, of itself, might
form the subject of a paper eminently suitable to be read to a
Society like this : its mode of development, its varied forms, and
its functions are  ll full of interest. My wish, however, in this 
paper, is not to deal with these matters, but rather to put before
you one line of  easoning regarding the essential unity of plant life,
and to use pollen as a sort of   peg   upon which to hang the
statements I have to make.

The casual observer is struck rather by the diversity of plant
life than by its unity. He sees everywhere plants of the most varied
types seaweeds, mosses, ferns, flowering plants in almost infinite
variety; and he naturally thinks that these are all essentially
different. But in recent years facts have been brought to light
which tend to bridge over the apparent gaps between the different
types, and to confirm the idea that plants form one connected
whole : that extreme differences are linked up by intermediate
stages, and that there are many bonds of union connecting the.
most diverse types with one another.

In support of this idea there are several lines of reasoning
capable of being followed out. No one claims that every step has
been made clear, or that all difficulties have been overcome, but
enough has been established to make it fairly obvious that all
plants are members of one huge family.

In the time at my disposal I can only follow out, on general
lines, one method of reasoning, and that method is based upon
pollen. To most people pollen is a very familiar object. On a
fine day in early spring it may be shaken in dusty clouds from the
hazel catkins; later on, enormous quantities are produced by many
conifers; and a very moderate degree of observation will show that
it is produced by the great majority of flowers in smaller or larger
quantities. To the naked eye it appears, as a rule, as a yellow
powder or dust; the microscope reveals the fact that the individual
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grains are of very varied shapes and sizes, and that the outer
surface is often very beautifully marked, or projects into rid es and
spines. In fact, for   pretty   objects for the microscope, few
things surpass a collection of pollen grains.

Most people also know, in a general way, that the function of
the pollen is to  fertilise  the ovules, and bring about their
development into seeds in fact, the production of pollen is limited
to those plants which reproduce themselves by  eans of seeds.

We may now ask ourselves if anything at all resembling pollen
is formed by plants which do not produce seeds. A little investi¬
gation will show that mosses, ferns, and other less well-known,
plants produce what are commonly known as   spores,  and that
these spores have a more or less supe ficial resemblance to pollen
grains.

At this stage it becomes necessary to decide upon the exact line 
of reasoning to be followed. We may begin with pollen, and work
back along a series of types of plants; or we may go back to some
selected type and work down to pollen. For various reasons the
latter mode of procedure is adopted here, and if it can be shown,
that there is a close connection between spores and pollen, he.,
between spore-producing plants and pollen-producing plants, one
argument, at any rate, for the essential unity of plant-life will have 
been established.

We select as our starting-point any co mon fern. To go
further down the scale of plant-life, say to mosses, would bring us>
up against great but perhaps not insuperable difficulties. If a
mature frond of a common male fern, for example, be examinedr

the back of it will be found to bear clusters of brown bodies, partly
covered by an over-lying membrane. If magnified, these bodies
are seen to be double-convex in shape, with a dark ring round the
margin. If the frond be allowed to lie, back downwards, on a
sheet of paper, till quite dry, it will be found that these bodies open,
in a very characteristic fashion, and shed their contents in the form
of brown dust. This dust is composed of spores, and the bi-convex
bodies are spore-cases. Under suitable conditions of temperature,
moistu e, etc., the spores germinate, and ultimately give rise to a
green heart-shaped body, more or less crisped or curled at the
edges,  nd from one-tenth to one-third of an inch in length. These
prothallia, as they are called, are often found in abundance on dam 
soil, brickwork, etc.; in greenhouses, crowding upon and o er¬
lapping one another. Microscopic examination reveals the fact that:
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each prothallium is a plate of cells, one cell thick towards the
margin, with a thicker   cushion   in the central parts. The
cushion bears on its under side (1) numerous root-hairs, particularly
towards the narrow end of the prothallium : these serve to attach it
to the substratum, and to absorb water and mineral foods; (2) flask¬
shaped bodies, partly immersed in the tissue of the cushion, and

rowin  principally towards the broader (anterior) end of the pro-
thallium : these are archegonia; (3)  ounded bodies, projecting frorm
the surface, for the most part among the root-hairs : these are
ntheridia. Without going into further detail, it may be stated

that each archegonium contains an egg-cell: each antheridium
gives rise to a number of coiled, ciliated specks of protoplasm,
which when liberated swim actively through the film of water
(which is essentially present at the time) to the neck of the arche¬
gonium, enter it, and by fusion with the egg-cell   fertilise   it,
and enabl  it to develop into a new fern. These motile bodies are
known as spermatozoids or antherozoids ; or more simply as sperm-

cells or sperms.

It is to be noted that two living cells are essential to1 this process
of fertilisation, a relatively large, passive egg-cell, and a relatively
small, active, sperm-cell : the fusion of these constitutes fertilisa¬
tion, and the fertilised egg-cell gives rise to the new fern. It is
.also to be noted that water a mere film is sufficient is necessary
to enable the sperm-cell to swim to the archegonium. The egg-cell
and the sperm-cell are known as gametes, and an alternative (and
preferable) name for the prothallium is gametophyte. The passive
gg-cell is the female gamete, and the active sperm-cell the male

gamete. Normally, in ferns, both gametes are produced on the
same gametophyte; but exceptions to this rule are well known.

Throughout the rest of this, paper the egg-cell will only be
incidentally referred to. It will be understood, however, that in all
the types to be considered an egg-cell is produced, which is fertilised
by a sperm-cell in due course, and gives rise ultimately to a new
lant.

For comparison with the fern we may take the club-moss
(Lycopodium) : any common species will do. The spore-cases of this
plant are not produced on the backs of the leaves, but singly on
the upper surface (near the base) of either ordinary leaves, or of
leaves borne by special branches. So near to, the base of the leaf
•is the spore-case attached, that it is often regarded as growing in
the axil of the leaf. The spores, when shed, ultimately give rise to

ametophytes,, differing in size, shape, and mode of growth from
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those of the fern, but ag eeing- therewith in all essentials. Gametes
are produced in appropriate or ans, fertilisation occurs as in the
fern, and a new club-moss is produced as the result of this process.

If, however, the Ho setail (Equisetum) be compared with the
fern, we note the  beginnings of a difference. The spores are pro¬
duced on the leaves of the so-called   cone,  and differ from those
already mentioned in being provided with hygroscopic elaters,
thread-like structures which, as they expand and contract in the
presence of varying amounts of moisture, serve to   wriggle ”

the spore down into crevices of the soil where germination can take
place. The resulting gametophytes differ from those of the fern
both in size and shape, but agree in producing both egg-cells and
sperm-cells. But it is to be noted that two kinds of prothallus are
occasionally produced some decidedly smaller, bearing antheridia
only (male), and some larger, bearing archegonia only (female).
We may note that in this there is a distinct advantage to the plant.
The egg-cell after fertilisation requires to- be fed in order that it
may develop into the new plant for this purpose a comparatively
large prothallus is necessary : but when once the sperm-cells have
been produced no further effort is required on the part of the pro¬
thallus bearing them, hence an economy is effected by making the
male prothallus small.

To illustrate the next step in our reasoning we have a choice
of three British plants the Quill-wort (Isoetes), Pill-wort (Pilu-
laria), and Selaginella. None of these are altogether familiar
plants, though by no means rare. There is only one British species
of Selaginella, but the genus is well-known from the exotic species
which are commonly cultivated in greenhouses and conservatories.
As Selaginella is also the simplest of the three (at all events as far
as our present purpose is concerned), we choose it for our example.

In Selaginella, then, we find that the spore cases are borne in
the axil of leaves on special branches which are known as   spikes  
or   cones.” In most species, the leaf arrangement on these fertile

branches is different from what it is in the purely vegetative parts,
but the mos,t important thing to note, from our present point of
view, is that there are two kinds of spore-case larger ones,
generally near the base of the spike, and quite few in number; and
smaller ones, much more numerous, occupy the uppe  portion of the
spike. Further investigation shows not only two kinds of spore-
case, but two kinds of spore the larger spo e-cases (macrospo¬

rangia) each contain four large spores (macrospores); while the

E
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smaller cases (microsporangia) contain a lar e number of small
spores (microspores). The terms   large   and   small,  as applied
to the spores, are relative, the macrospores are only about in.

in diameter : the microspores about in.

Under favourable conditions, the microspores undergo further
development; a single cell is cut off from one end, and the rest of  
the spore ulti ately gives rise to a single antheridium, which pro¬
duces sperm-cells exactly as in our previous types ; and these sperm-

cells in due course fertilise the egg-cells which have been produced
during the development of the macrospore.

In this developed microspore, we may recognise an excessively
small male gametophyte, the prothallus consisting of but one cell,
and only one antheridium being produced. Thus the process of
Teductiqn foreshadowed in Equisetum is here carried much further,
and has become a normal, instead of an occasional, phenomenon,

to the corresponding advantage of the plant. It is as if the pro¬
genitors of Selaginella had made the discovery that the formation
of sperm-cells can be carried out on a quite small prothallus, that
this small prothallus might come from a small spore, and that if
the spores were made small they might be made more numerous,
and so give a better chance of fertilisation. The next logical step
is that if the spores are made very small only a small spore-case is '
required to hold them, and thus a further economy is effected. The
actual possession of these characters, however acquired, appears to

be no disadvantage to the Selaginellas (to say the least), as between
three and four hundred species are known.

In the types we have discussed up to the present, fertilisation
is terrestrial, that is, it takes place normally on or below the surface
of .the ground. In some species of Selaginella it happens occasion¬
ally that the macrospores do not actually become dislodged from
the parent plant until after the formation and fertilisation of the
egg-cell and the partial development of the new Selaginella. This
foreshadows in some degree what takes place in our remaining
types  in which we meet, for the first time in our series, the
important fact that fertilisation is sub-aerial, taking place on the
parent plant, and not on the ground, and large modifications of

. structure may be expected to meet with these new conditions. It, *

has also to be mentioned that these higher types are seed-prodqcing
plants; but we are not directly concerned with this  t presept,,
except to note that the egg-cell is formed and fertili ed ipside a,
structure (ovule) which ultimately becomes a seed, and  if.is-there- a
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fore absolutely necessary that there should be some special con 
trivance for bring-i g- the male gamete into contact with the e g-
cell.*

Neither are  e closely concerned with the more or less complex
structure known as the   flower   ; but we may note that the flower
is a special contrivance intimately co related with sub-aeri l
fertilisation.

All our higher types also produce what is commonly known as
pollen, and it is to this tha  we shall chiefly devote our attention.

- Of the seed-producing plants, the simplest are those which
roduce .naked seeds, t.e., seeds not enclosed in a seed-vessel or

fruit. These plants are technically known as Gymnosper s, a
group which includes all the Coniferm.

More primitive, however, than the Coniferse are the Cycads.
These are palm-like plants, tropical or sub-tropical, showing many
affinities with ferns. The cycads appear to be a decayi g family :
they are comparatively few nowadays; but in the late Triassic and
early Jurassic periods of the earth s histo y they were, as shown
by their fossil remains, very numerous : this period, in fact, is
known as the age of cycads.  Species of Cycas, Zamia, and
other cycads may be seen in the appropriate houses in the Botanical
Gardens at Edinburgh and elsewhere, notably at Kew.

The   pollen   of cycads is produced in   pollen-sacs   which
are formed on the under surface of stout scale-like leaves, these

leaves being aggregated into cones. On the opening of the polle -
sacs, the pollen is shed, and is carried by the wind to1 the ovules
(future seeds), which are always bo ne on a different plant from
that which produces the pollen; and ultimately the pollen-grains
come to rest in, a   pollen-chamber   inside the o ule, which com¬
municates with the  xterior by a passage termed the micropyle.
Of course a very large proportion of the pollen must be lost in this
process, hence the necessity for a very  bundant supply.

Even before the pollen has been shed, its further development
has begun. It is at first a single cell, just like a spore. Three
smaller cells are cut off internally from one side of the grain. The
innermost of these, known as the generative cell, ultimately gives
rise to two top-shaped bodies which are Jn all essentials sperm-

* It would no  be difficult to bring forward conclusive evidence that the
ovule of flowerin  plants is essentially identical with the macrospore of Seja-
ginella and kindred plants that is, however, rather beyond the scope of this
paper,
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cells, differing- only in shape from those of our previous types.
Meanwhile the  eneral  ass of the pollen-grain has been growing
out into a   pollen-tube   which penetrates the internal tissues of
the ovule : the sperm-cells follow the growth of the tube, and are
ultimately discharged into a cavity full of fluid. The mouths of the
archegonia containing the egg-cells are in communication with this
cavity : the sperm-cells swim actively through the fluid to the
mouths of the archegonia, and fertilisation is finally effected by
the fusion of a sperm-cell with an egg-cell.

If now we compare the state of matters found in cycads with
those existing in Selaginella, we can hardly resist the conclusion
that the pollen grai  is really a microspore : the internal cells pro¬
duced in its development being a  udimentary male gametophyte,
and the pollen tube a new structure adapted to the new conditions
of fertilisation; the pollen-sacs will also be recognised as micro-
spoTangia. The microspores are excessively numerous in order to

allow for the loss previously referred to ; owing, however, to the
comparative certainty of fertilisation when once the pollen-grain
has reached the pollen-chamber, very few sperm-cells are ultimately
necessary, conseque tly  nly two are produced by each microspore;
a d it is possible for the male gametophyte to be quite rudimentary,
and for the spore which produces it to be excessively small.

If these points be granted, it will be seen that the  ap between
plants which do not produce seeds (of which Selaginella is one of
the highest types) and those which do produce seeds (of which
cycads are among the lowest types) is to some extent bridged, and
our plea for the essential unity of the vegetable kingdo  strongly

supported.

The discovery of motile sperm-cells in seed-producing plants
dates from about 1896   when two Japanese botanists found them
in.Cycas revoluta, and in the Japanese maidenhair tree (Gink o
biloba), a gymnosperm related to the yew. This is ri htly regarded
as one of the most important botanical discoveries of recent times.

In typical Coniferae the pollen is formed and acts in pretty much
the same way as in cycads; but motile spe m-cells are not pro¬
duced; fertilisation is effected by non-motile gametes, which are
brought to the mouths of the archegonia by a   pollen-tube   which
penetrates the tissues of the ovule from a   pollen-chamber   to
the point at which the archegonia are formed. In these types the
motile character of the gamete has been lost, as it is no longer
needed ; if the sperm-cell is actuall  brou ht to the point of effective
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-action, it does not need to be able to swim to it; but it is still a
sperm-cell, as sho n by its effecting fertilisation.

In an iosperms the true flowering plants the ovules are not
naked, as in gymnosperms, but enclosed in a case termed an ovary.

(It has been noted that the ovule is for all practical purposes a
macrosporangium : and in many plants there is evidence that th 
ovary is formed by union of the leaves on which sporangia are
typically borne). This being the case, it is clearly impossible for
the microspores (pollen-grains) to come to rest on the ovule itself.
A special resting-place the stigma has, however, been provided,
either on the ovary itself, or on a more or less stalk-like outgrowth
from it the style. The pollen-tube has to penetrate the stigma
and style, and enter the cavity of the ovary before it can reach the
ovules. In many cases this means a relatively enormous g owth,

and the necessary nutriment is absorbed from the tissues through
which the tube passes.

The divisions of the microspore are even more rudimentary in
angiosperms than in gymnosperms. The nucleus simply divides
into two, and the protoplasm is aggregated round the two halves.
One of these daughter nuclei is merely vegetative, and is ultimately
disintegrated; the other follows the growth of the pollen-tube,
and ultimately, either of itself or after further division, effects
fertilisation.

Had we considered the process of fertilisation, as existing in
flowering plants, and compared it directly with what takes place
in ferns, it would have been difficult indeed to find any points of
resemblance. But what we have learnt from our intermediate types
makes it at least probable that we have in the flo ering plant
essentially the same fertilisation phenomena as in the fern, but
the effective apparatus modified to meet new conditions, and
brought to the   irreducible minimum.   We could hardly have a
stronger argument for the unity of the vegetable kingdom.

The varying steps in the line of reasoning I have endeavoured
to put before you may be summarised as follows : 

A. Fertilisation terrestrial : sperm-cells always motile : 

(a) One kind of spore producing
one kind of prothallus, with
both egg-cells and sperm-
cells.

(b) One kind of spore occasion¬
ally producing two kinds of
proth llus,

Fern, Lycopodium.

Equisetum,
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(c) Two kinds of spore producing-f
t o kinds of prOthallus; I Isoetes, Pilularia, -
sperm-bearing- prothallus very j Selag-inella.
small. I

B. Fertilisation sub-aerial (seed-plants) :

, (a) Two kinds of spore producing-
two kinds of prothallus :
sperm - bea ing- prothallus
rudimentary : sperm - cells
motile.

_Cycads, Ginkg-o.

(b) Ditto : but sperm-cells non-
motile.

(c) Sperm - bearing- prothallus
practically eliminated : sperm-
cells no -motile.

Coniferse.

Ordinary flowering
plants.

We are not to suppose that these types are to be re arded as
being in one direct line of descent that two-spored forms are
descended from one-spored forms, or that cycads were directly
derived from Selaginellas; pines from cyads, and so  on.

The vegetable kingdom and its development may rather be
epresented by a   genealogical tree,  of which the ultimate

branches and twigs stand for the genera and species of to-day, and
the older branches the ancestral fo ms which have now disappeared,
or are known only fr m fossils.

Before we could construct such a  tree  we should have to
take into account not only the facts regarding pollen which I have
put before you, but all the known facts bearing upon the develop¬
ment of plants as no  existing-. No two authorities, pe haps,
would put exactly the same interpretation upon these facts, and
consequently no two would draw up the genealogy in exactly thq
same way. •
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XL Bacteriology of Milk.

By W. Asher, A.R.S.I.

. (Read 13th January, 1916.)

The production of milk with its two principal products, viz. : 
heese and butter is an industry  ith a very ancient history, but

the rise of large cities with a very large proportion of their inhabi¬
tants made up of working class people whose standard of wages
.and living has only within comparatively recent times been raised
to a point at which they become important consumers of these
commodities, has given to the industry in our own day not only a
national but an international importance.

The science of bacteriology, on the other hand, is one of the most
recent even in its application to medical and surgical work, and in
its application to commercial purposes it is yet in a very green
youth. Indeed, it may safely be said that the vast majority of people
•engaged in the production of milk, butter, and cheese are only in a
subliminal way conscious of the existence of microscopic life at all,
and are totally ignorant of the very important part which such life
plays in their own industry, both from the commercial and public
health points of view.

I do not think that any apology is necessary to-day for the
discussion of the national importance of this industry when we are
being urged by all who' have the ear of the public, both by those
who practise and those who simply preach, that it is a prime duty
incumbent on all to spend as little as possible on commodities of
any kind, but more especially on goods  hich we have to import
from foreign countries.

Previous to the war there were in Great Britain approximately
4,200,000 cows or heifers giving milk. Taking the yield at an
•average of 500 gallons per cow per annum, we have 2,100,000,000
of gallons, giving at gd. per gallon a yearly value of 88  million
pounds stg. Of this quantity, about 1728 million gallons are
available for human consumption 625 million gallons as sweet

ilk, 109  million gallons as cheese and butter and 6 million gallons
as condensed milk. Our annual imports from abroad of butter,
-cheese, and condensed milk amount to' about  50,000,000 stg.,
and the point which I  ish to make while inflicting these statistics
on you is, that by proper scientific education and organisation there
is no reason why the whole of the demand for these commodities
should not be met by home producers, and the money conserved for
loc l circulation. This is all the more important in these days  hen'
the balance of trade is so heavily ag inst us, and when SO' much is
Ibeing done to Curtail the import of foreign goods.

F
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The bacteriology of milk naturally separates itself into tw   reat
divisions. First, there is the economic aspect, relating t  the
cultivation of bacteria which ripen the milk for the production of
commercial commodities, such as butter, cheese, etc., and the
suppression or exclusion of those which tend to milk  isease or
premature decay, and secondly, there is the Public Health aspect
relating to the'connection between milk and milk-borne disease, and
the exclusion or elimination of those organisms which affect the
human system and which find their way s  easily into our milk

supply.
Theoretically, it has been held by some investigators, the milk in.

the udder of a healthy cow is practically sterile, and, if the exterior
f the udder be asepticised, bacteria-free milk can be obtained.

This has been strongly opposed, however, by such workers as
Leblanc and Uhlmann. It was found during investigation of udders
affected with mastitis, that all cases were the result of bacteria,
and that,  hile it was a comparatively easy matter to isolate the
particular micro-organisms causing the trouble, there were always
present in addition to. the special pathogenic species which pre¬
dominated, constantly recurring bacteria of a saprophytic and non-
pathogenic nature. The suspicion naturally arose that these
saprophytes  ere indigenous to udders even  hen these were
normal and healthy.

In order to settle this suspicion, the bacteriological examination
of seven healthy udders was undertaken by Mr. Henderson of Royal
College of Physicians Laboratory in Edinburgh, when it was found
that 76% of the cultures exhibited growths of bacteria. Although it
was suspected by many that bacteria existed in the udders of healthy
milking  cows, the facts disclosed by this investagation came some¬
what in the.nature of a surprise, and several of his fellow laboratory
workers made independent investigations which corroborated Mr.
Henderson s findings.

It is not necessary to give exhaustive details of all the micro¬
organisms found, but it is interesting to notice, that in five of th 
udders various staphylococci were found, in three pseudo-diphtheria
bacilli, presenting all the cultural features of the diphtheria group
but different from the true diphtheria in that none  ere pathogenic
to laboratory animals. In two, streptococci were found,  hile
several other species of micro-organisms occurred in individu l
udders. None of the organisms  ere pathogenic to laboratory
animals.

Assuming it as proved that micro-organisms occur in not incon¬
siderable numbers in the udders of healthy cows, housed under the
best practicable conditions, the question arises whether these organ¬
isms are the product of the cow herself or whether they are intro¬
duced from without. The local incidence of the bacteria in the
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internal udder is very important in view of the light it thro s on the
avenue by which they arrive. Uhlmann has made elaborate investi¬
gations in this connection by making serial sections of the teats
and internal udders. Cultures taken from the milk cistern and large
milk ducts where they enter it show more numerous colonies than
the cultures taken from the deep ducts: The more remote from the
milk cistern the cultures are taken the colonies become progressively
fewer. This local incidence taken in oonjuction with the fact that
bacteria are very co mon in the teat canals, points pretty con¬
clusively to the fact that the canal of the teat must be the avenue
of their advent. Kitt compares the teat canal to< a capillary tube
containing a column of milk which reaches from the exterior to the
milk cistern and internal udder.

It is true that in some diseases, such as e.g. tubercle, the bacteria
may be conducted to the udder by way of the blood stream, and
may, by destructive inflammatory processes, find their way to the
secreted milk, but the vast majority of micro-organisms must gain
entrance to the udder by way of the teat canals.

All bacteria, however, whether pathogenic or not, which find
their way to the udder via the teat canals, occur in its immediate
external environment and are conveyed there either from the
evacuations of the cow herself, the dust from the fodder or the
bedding, or the dirty hands, clothing, or person of the milker.
When one considers the ubiquity of these micro-organisms, it at
once appears impossible to produce absolutely sterile milk, but
much, very much, may be done towards the abatement of the present
most unsatisfactory condition of affairs. Scrupulous cleanliness
generally suggests Utopia to the dairyman, but until he accepts that
as part of the responsibility of his calling he is not doing what he
ought to do to reduce the risk to his co s, to ensure the keeping
properties of his milk, and to protect the health  f the public, who
are usually his too-trusting patrons.

This naturally raises the question of the standard of purity which
should obtain in milk produced under good conditions. Under the
very best possible conditions, it has been found that milk freshly
taken in the pail will yield from 100 to 600 bacteria per c.c.
Under ordinarily good conditions, which we would be pleased to
see ah our dairies attaining to, the yield will be from 2500 t  5000
bacteria per c.c., while with the usual slipshod careless manipula¬
tion where neither the byre, the cow, nor the milker is particularly
clean, you may get from 40,000 to 100,000. With such a big
start, and remembering   e rapidity with which the bacteria

ultiply, it is not surprising that on a warm sumpier day you will
find at the end of 2  hours th t numbers have increased to millions,
or even hundreds of millions, with toe result that the milk is sour 
Housewifes complain, aye and dairymen innocently complain, in
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hot weat er that the milk  on t keep. The weather has nothing
to do with it except indirectly. The only difficulty is that in warm
weather  he bacteria multiply much more rapidly than in cold
weather.

Havin  established the presence of bacteria of very varied kinds
in milk, and the chief sources from which they come, we will now
proceed to look at these more closely, and to give some short
account of the chief groups which are likely to be present. These
may be roughly divided into five groups 

(1) Streptococci and staphylococci.
(2) Bacilli coli and allied organisms.
(3) Lactic acid bacilli.
(4) Spore-bearing bacteria.
(5) Acid-fast bacilli.

There are besides, several chromogenic and other bacilli which
produce what are known to the dairy farmer as diseases of the milk
itself. These are red milk, blue milk, and yellow milk (caused
respectively by B. Prodigiousos, B. Cyanogenus, and B. Synxan-
thus), also, bitter, soapy, slimy, ropy, or stringy, grassy milks, all
of which may be traced to special micro-organisms which almost
invariably find their way into milk by manurial pollution.

(l) STREPTOCOCCI.

Ogston, first in 1881, differentiated between the irregularly
grouped staphylococci and the chain or streptococci, and pure
cultures were first obtained by Rosenbach in 1884. They are
named from their tendency to form chains, and s  the group
includes micro-organisms which differ considerably from each other
in cultural and pathogenic characteristics. The streptococci
pathogenic to man usually form eight or more individual cocci,
while the saprophytic or harmless ones are apt to be united in
shorter groups.

Thus we have S. Longus and S. Breves.
Since their presence in milk is practically universal it can easily

be accepted that for the most part they are harmless to man,
although both Heinemann and Dr. Savage are of opinion that the
streptococci in milk from cows suffering from mastitis may be causal
of sore throats or gastro-intestinal derangements in humans,

especially young children.
Swithinbach and Newman state that the evidence implicating

streptococcal milk is impirical and circumstantial, and yet it
appears to be growing in force and volume. While it is certain
that milk drinkers are consuming these organisms in millions per
day with little or no evident bad results, the consensus of opinion
seems to be that the presence of certain types especially those
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causing1 mastitis in the udder of the cow is a decided dan er to
children.

(2 ) BACILLI COLI GROUP.

The chief value of the Bacilli coli group in milk is that it, more
than any othe , can legitimately be used as an index of manurial

ollution. The members of the group are extremely abundant in all
faeces, both of man and animal. It has been found that they are
absent in milk produced under strictly aseptic conditions.

Harrison, Von Friendernach, Dr. Savage, and M Conkey, all of
whom have carried out numerous tests, agree on this point, that
there were no Bacilli coli or other glucose fermenters present in
any of the samples.

On the other hand the presence of lactose fermenting organisms
of the coli type in fresh milk is largely proportional to the amount
of cleanliness exercised in the byre while milking. This is illustrated
in the following Table prepared by Dr. Savage for the Local Govern¬
ment Board in 1910.

TABLE I.

Classification
according to
Cleanliness.

Numbe  of B cteria per c.c. B. Coli per c c. 
Number containing.

Under 3000- 60OO- 12,000- Over Nil in O. I-I I-IO Over
3000 6000 12,000 24,000 24,000 5 cc. IO

A 5 3 1 3 I 4 6 2 I

B 3 3 4 3 6 2 5 6 6

C 0 0 2 7 9 I 1 8 8

Totals, 8 6 7 13 16 7 12 16 IS

Classification
accordin  to
Cleanliness.

Number of Bacteria percentages. Number of Bac. Coli 
percentages containing.

Under 3000- 60OO- 12,000- Over Nil in O.I-I Over
3000 6000 12,000 24,000 24,00 S cc. IO

A 38 23 8 23 8 31 46 IS 8

B l6 16 21 16 3i IO 26 32 32

C O 0 11 39 5° 6 6 44 44

Totals, l6 12 14 26 32 14 24 32 30

A. Sheds clean and some practical  easures of cleanliness in milking practised.
B. Sheds more or less clean, but only very sli ht and inadequate  ttempts at

cleanliness.
C. Obvious and marked lack of cleanliness both as regards sheds and cows,

and the milking operations.
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Just as in water analyses the Bacillus coli has come to be treated
as prob bly har less in itself but v luable as an index to possible  
sewage or manurial pollution, so in milk it would appear that it
might be legitimately used as an index to manurial pollution,  nd act
as a warning as to the necessity for more cle nly manipulation.

(3) LACTIC ACID BACILLI. *

The importance of this group probably lies almost enti ely in
its relation to the economic side of our subject. The development
of acid and curd occurs normally in milk on keeping. It is due to
the formation of lactic acid from the lactose or milk, sugar and is
one of the commonest and most important bacterial changes taking
place in milk. As far back as 1857 Pasteur established the fact that
souring in milk was caused by an organism, and it is now recognised
that the production of lactic acid from the sugars in milk is a
property possessed by a number of bacteria. Those most commonly
causing it are : (1) the Bacillus lactis aerogenes, and (2) Strepto¬
coccus lacticus (of Kruse), which is identical with the Bacterium
acidi lactic  described by Leichmann. The two species are generally
present in natural souring milk, the first in abundance in the early
stage, and the second in later stages when the acidity has reached

higher degree. The reason for the regularity of the persistence
of these two is their power of withstanding a much higher degree of
acidity than many of the other organisms which are present at first.

A note on the chemical side may be introduced here. The lactic
cid is not produced directly from the lacto e. The lactose in milk

is probably acted on by milk enzymes and hydrolized into glucose
and galactose the,lactic acid being produced from these simpler
sugars.

C12 H22 On + Pl2 O =   Hia 06 + C6 H  06 = 4C3 H6 03

From the Public Health standpoint the significance of the lactic
acid bacilli is perhaps negative since the accepted opinion is that
they are harmless to man. They certainly affect the bacterial count
if a standard is accepted, and also', soi far as present knowledge
goes, affect to a very considerable extent the growth of pathogenic
bacteria to which they are directly inimical. They are also valuable
because of the gross changes (such as souring and clotting) which I
they produce in stale milk, thereby preventing its sale. But for the
presence of this  roup it is quite possible that milk laden with other
and possibly pathogenic bacteria would be sold in a much staler
condition than is possible at present. w

Besides the Economic and Public Health values this group may
also have a therapeutic significance. The Bacillus Bulgaricus in
the group, as is well known, is the bacillus, the use of which in
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milk cultures is suggested by Metchnikoff to inhibit, by its acid
production the growth in the intestine of the class of bacteria  hich
break up proteids the bacteria of putrefaction.

(4) SPORE-BEARING BACILLI.

Under this head are included a number of groups, but from the
Public Health point of view the presence and distribution of the
Bacillus enteritidis sporogenes is of most interest, although much
work is still to be done in connection with this group. The Bacillus
enteritidis sporogenes was isolated first by Klein in 1895 fro  the
evacuations of patients suffering from an epidemic form of diarrhoea
in St. Bartholemew s Hospital. It has subsequently been found to
be of very wide incidence and had not fiecessarily anything to d 
with the outbreak. Both Dr. Houston and Dr. Savage have since
found numerous spores in the excremental evacuations of all
.animals. It has a characteristic effect on milk. After 48 hours 
incubation gas is formed in large volumes, cream is torn and
¦stringy, with masses of coagulated casein. Beneath is a large
quantity of clear or slightly turbid whey, with some casein and a
characteUstic butyric odour.

(5) ACID-FAST BACILLI.

Within comparatively recent 3 ears the number of bacilli known
to be resistant to decolorisation by acid after staining has largely
Increased, and such acid-fast bacilli as they are conveniently called
.are widely distributed in nature. While they may be of little or no
significance per se, their importance lies in the fact that super¬
ficially they resemble the Bacillus Tuberculosis being acid-fast, and
less characteristically in their morphology.

The two most important from the point of view of milk and
Tuberculosis are the Butter Bacillus of Rabinowitch and Petri and
Moeller s Timothy-grass bacillus. The characteristic which essen¬
tially differentiates them from Tubercle Bacilli is the rapid growth
-on culture media. They will grow as much in two days as tubercle
will in two weeks or thereby.

Let us turn from the technically very interesting side of the
subject to the popularly much more enteresting side, viz., from the
number, species, and incidence of those bacteria which are found
in, or in the immediate surroundings of the cow herself, and for
which, more or less, she may be held responsible, to the considera¬
tion of those bacteria which may be conveyed in milk and which are
highly pathogenic to man, but which have almost invariably their
¦ ltimate source in man himself.

There is quite a long list of infectious diseases which it is now
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established may be spread by me ns of contaminated milk, some of
which (such as anthrax, foot-and-mouth disease, and actinomycosis)
necessarily have their orig n in the byre; but these are of very
rare occurrence and cannot be discussed in such a short paper as

this necessarily is. I therefore propose to confine myself to 

(1) Zymotic enteritis, or summer diarrhoea.
(2) Typhoid fever.
(3) Scarlet fever.
(4) Diphtheria.
(5) Tuberculosis.

(l) ZYMOTIC ENTERITIS, OR SUMMER DIARRHOEA.

This is one of the most fatal of infantile diseases, having  
mortality of about 25 per 1000 births, durin  the first year of life,
and its incidence is notoriously greatest amongst urban poor and
bottle-fed children. Although in recent yea s a great deal of valuable

ork has been done on the Bacteriology of Epidemic Diarrhoea, and
although most observers are agreed that it is due to bacterial pollu¬
tion, it appears that we are not yet in a position to' fix upon an 
one organism as the causal organism.

Delepine records having isolated from milk causing epidemic 
enteritis a bacillus identical with one causing fatal septicaemia i .

uinea pigs after injection with mixed milk. It resembled the-
Bacillus coli in mode of  rowth, size, shape and mobility, and its
discoverer is of opinion that it is a pathogenic variety of the
Bacillus coli. Cumston, as the result of investigation, concluded
that Bacillus coli associated with Streptococcus pyogenes was the
chief pathogenic agent, and that its virulence was exalted by the
combination.

Delfipine considers that in most cases the disease is the result
of infection of food by an organism of the colon group, and that
milk is the common cause, becoming.infected either at the farm or
in course of transit. On the other hand there is overwhelmin 
evidence in support of domestic infection, numerous cases havin 
occurred where the individual was fed on condensed milk and in¬
children that were breast-fed. The fact remains, however, that
the disease is of bacterial origin, althou h the source of the
organism is obscure.

An interesting outbreak of zymotic gastro enteritis, in the
investigation of which I worked, occurred in Aberdeen in Novem¬
ber, 1908. It became very quickly evident that the source of
the trouble was a retail dairy in the wesDend of the city.  Within a
very short street in which the dairy was situated nearly 70 cases of
gastro enteritis were discovered, all of which with two' exceptions.
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had received part or the whole of their milk supply from the-
suspected dairy. Nearly all the houses in the street were visited,
and it was found that more than one half of the families did not
received their milk supply from this dairy. Among- these families,
with two exceptions, there was no illness. In the adjacent street
every member of two large families obtainin  their milk from this
dairy was down with gastro enteritis. The dairyman obtained his
milk supply from three farms, at one of which it was discovered
there had been a series of five cases of illness similar to the illness,
among the customers of the Aberdeen dairyman.

The evidence associating the farm with the crop of illnesses in
the city was rendered complete  ith the fact that the first persons
to sicken at the farm were laid down on the 5th November and that
all the illnesses of the group investigated in Aberdeen commenced
on 6th to 8th. The onset was stopped immediately that the milk
supply from the farm was shut off. All the cases fortunately
recovered.

Passing to the Typhoid, Scarlet Fever, and Diphtheria Group-
we have the most fruitful causes of trouble.

One of the earliest observers to suspect milk as a medium for the
conveyance and spread of Infectious Diseases was Dr. Taylor of
Penrith, who in 1857 while investigating the cause of an outbreak
of Typhoid Fever was able to establish a chain of evidence  hich
proved conclusively that milk was the medium, and to the same
observer is probably due the credit of investigating the cause of an-
outbreak of Scarlet Fever in 1870, and first pro ing beyond doubt
that milk was also a medium for the transmission and spread of that
disease. To Dr. Power of the Local Government Board, however,
is due the credit of first showing that Diphtheria may also be   milk-
borne disease. An investigation made by him into a diphtheria out¬
break in North London in 1878 shut him up to this conclusion, the
truth of which has since been only too clearly established. Since
these discoveries were made a vast amount of bacteriological work
has been accomplished, and our knowledge of the aetiology of
zymotic disease correspondingly extended. In 1881 the bacillus
of typhoid fever was discovered, and three years later the bacillus
of diphtheria.

Each event which marks the discovery and isolation of the causal
microbe of any disease must be considered as one of the hi hest
importance, as witness the case of the mortality from diphtheria
to-day as compared with pre-antitoxin days. In the latter it
frequently averaged over 30 % : now it is probable that there would
be fe  fatal cases from diphtheria alone if anti-diphtheritic toxin-
could always be administered early.  

In reviewing the epidemiological literature since typhoid, scarlet
fever, and diphtheria were discovered to be milk-borne diseases,.
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e find that the country has suffered from many well-marked
epidemics due to infection through milk. In the reports of these
epidemics one thin  stands out clearly and impresses one  eeply 
that the infection almost invariably followed the milkman s cart or
the line of distribution from the milkshop. The harmless , and
necessary cow is not to blame, for she is insusceptible to typhoid
fever, and although fro  time to time some weighty evidence has
been adduced to prove that there are certain diseases of the udder
of the cow akin to scarlatina and diphtheria in man and transmissible
through the milk, this question must be considered as sub judice,
and bovine scarlet fever and diphtheria not yet proved. The source
of the infection is human. The milk is infected by infected persons
handling it. In scarlet fever and diphtheria during the possibly
undiagnosed stage or in mild cases where the patient no more than
complains of being   not very well,  the infection from mouth,
nose or throat may be disseminated into- the air as a fine spray and
will easily infect the milk. Thus it often happens that when some
infectious disease is, or has been, in the house of the milker or dairy¬
man or any one handling the milk, although they themselves may be
partially unaffected, yet at the same time they may act as media for
the infection of the milk.

Regarding the period of infectivity in the case of typhoid fever,
recent bacteriological work has revealed some interesting facts.
Formerly a patient after five or six weeks’ quarantine was supposed
free from infection, and if sufficiently recovered, discharged as fit
for work. It has now been shown that in about one half of the cases
the bacilli  re still being excreted, and this may continue for weeks
or months, while in more unfortunate cases it may continue for
years. Such cases are now termed Typhoid-carriers. So long as
excretion of bacilli continues such persons are potentially infective
to others, and when they are engaged in dairy work there are serious
risks of contamination through gross and culpable neglect to wash
the hands, etc. To what extent typhoid fever has been spread by
this means may be inferred from the fact that a few years a o
bacilli-carriers were unsuspected, and since their discovery quite a
number of serious outbreaks have occurred which have been traced
to them.

TUBERCULOSIS A D THE MILK SUPPLY.

Every year practically sees so much good work done in connec¬
tion with this scourge, and such a wide literature has grown up
around the subject, that to-night it is only possible to1 summarise
very briefly the more salient features of what is  a very complex
problem. I have the less reluctance to so confine mys lf in this most
fascinating subject, as I know that in a paper by the Medical Officer
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of Health which you are to be privileg ed to listen to in about,two
months, there must be discussed at some length the effect of bovine
tuberculosis on the infantile mortality of our country, the steps

hich have been and are being taken to cope, with the trouble, and
the hopes for the future, and the machinery by which these hopes are
to be realised.

Koch in 1882 first announced to the world the discovery of the
bacillus of Tuberculosis. It was an epoch-making discovery and is
¦classical in bacteriological research. Tuberculosis is the most widely-
spread of all diseases affecting humanity, and still produces the-
highest mortality. Practically one in every ten deaths is due to
some form of tuberculosis. No disease affects animals more widely,
and amongst these none are more susceptible than bovines which
include the domestic cow.

In his original paper Koch stated that he was of opinion that
bovine tuberculosis was identical with human tuberculosis, and
therefore a disease transmissible to man, and which should be
treated as an ordinary infectious disease. At the British Medical
Congress on Tuberculosis in London in 1901, Koch from certain
¦experiments and observations then submitted stated that human
and bovine tuberculosis were practically distinct, and that if man
is susceptible infection is rare. So important was this pronouce-
ment, and so far reaching were the consequences it  as destined to
exercise on the whole question of preventive medicine, that a Royal

ommission was appointed the same year to investigate and report.
In their second interim report,  hich is the most authorit vtive

scientific deliverance on the subject, the Commissioners confirmed
what had already been pointed out by earlier observers, and regard¬
ing which all  re now agreed that there are two' chief types of
tuberculosis, a human and a bovine type. In human tuberculosis
the former is present in the majority of cases, and in a certain
proportion of human cases the bovine bacillus is now known to be
present and setting up bovine tuberculosis in the human subject.
The bovine bacillus, on the other hand, is always present in bovine
tuberculosis, and appears to be the organism present in animal
tuberculosis.

In their biological, cultural and pathogenic properties there
-are some slight differences between these two types of bacilli. The
bovine bacillus is much more virulent to ards the lower animals
than the human bacillus : but it does not appear to be equally
virulent in the case of the human subject , for, in the case of
children suffering from primary intestinal  nd glandular tuberculosis
which are usually caused by bovine bacilli through the inge tion
cf tubercular milk, the condition nearly always shows a certain
degree of chronicity which probably indicates a lower degree of
virulence.
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I need not weary you  ith the evidence on which the Royal
Commission based their verdict. The facts are all no  well
established and accepted that in nearly every case of primary
intestinal tuberculosis and tubercular glands of the neck in youn 
children, infection by milk may be accepted as the cause. In
14 cases, or 23% of the 60 cases investigated by the Royal Com¬
mission and reported on, bovine bacilli were found. These were
all young children, and in 13 of the 14 cases the primary affection,
appeared in the intestinal tract. A rather interesting case of direct
inoculation of the human subject by bovine tubercle occurred in.
the slaughter-house in Aberdeen 1913. A butcher in cutting down
a tubercular animal for the steam digester cut his hand. The
wound was ignored, as so many are. It healed after a manner,
but very soon aphard lump formed, and ultimately it was found
that the man had a local tubercular lesion, and to prevent spread,,
the thumb and forefinger had to be sacrificed.

While it is undoubted that much of the tuberculosis in our own.
country, and especially that among young children, is caused by
the milk supply, we cannot lose sight of the fact that this must
be looked upon as only one, although a dangerous one, of the many
factors operating against our health conditions. We find that in
some countries, notably China, where cows  milk is seldom or
never used, Japan, where the cows are tuberculosis-free, Greenl ad
nd the Labrador, where no cows exist, tuberculosis is at least

equally prevalent. It has been computed that fro  20 to 30% of all
milk cows in Britain are more or less affected with tubercle. A
cow may, ho ever, be affected and yet not produce tuberc l r
milk  and on the other hand, she may show no external signs 
and yet be giving infected milk. When the udder is affected, the
milk  ill invariably be affected and dangerous. It is calculated
that 2% of our milk cows have tubercular udders. The infected
milk mixes with the pure, and on examination much of the millc
supplied to our latge cities shows the presence of tubercular bacilli.
The mixing, however, is a safeguard,and diminishes the risk of infec¬
tion ; for it has been clearly proved that there is a minimum to the
number of bacilli required to' produce active tuberculosis, and con¬
sequently the reason why SO' many escape is probably that because
after dilution the number of bacilli is small and below the minimum.

Much has been done in the past to pave the way for a thorough-
tackling of this problem. The   Tuberculosis Order   is meanti e'
in abeyance during the war, but much requires to be done yet to
awaken the public to the dangers, and the purveyors of milk to  the
responsibilities attaching to them. Every life, -and especially the
life of the child, counts now for much more than ever before. The-
strength and wealth of a nation lie in its people. Whr works it  
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xavag-es, the birth-rate declines, and it is up to us who know the
dang-ers to protect and conserve the life which is born.

Before showing a few slides, I should like to discuss very briefly
the effect of Pasteurisation. Experiment  oes to- show that milk
which has been heated and in direct ratio to the temperature to
which it is raised is a better medium for the development of bacteria
than raw milk which has not been so treated. That is to say that
the multiplication of bacteria which find their way into- milk after
delivery at the house of the consumer is much more rapid i  the
case of milk which has previously been rendered sterile or partially
so.

The following Tables show the results of the culture of bacilli
•coli after two, four, and six hours in (i) raw milk (2) pasteurised
milk (that is, milk which has been heated to 750 C. and afterwards
rapidly cooled) and (3) milk which has been boiled. The conditions
as regard culture are identical.

TABLE II.

Increase of Bacteria in Milk : Ra , Pasteurised, and Boiled.

Series A. 2 Hours  Incubation.

Raw. Pasteurised. Boiled.
T. Number Inoculated, 1,059,000 921,000 910,000

Number found after 2 hours at

37° C.,  1,210,000 1,131,000 1,141,000
3- Increase, 151,000 210,000 231,000

Series B. 4 Hours’ Incubation.

Raw. Pasteurised. Boiled.
1. 163,000 185,000 133,000

278,000 424,000 1,200,000
115,000 239,000 1,067,000

Series C. 6 Hours’ Incubation.

Raw. Pasteurised. Boiled.
I. 66,000 44,000 67,000
2, 136,000 208,000 1,158,000

- 70,000 164,000 1,091,000

It will be obvious that while the increase in the pasteurised milk
o er raw milk is quite remarkable, the increase in the case of boiled
milk over both is much greater. The reasons for this are not
definitely fixed, but it is pretty certain that the hehting destroys in
ratio to the temperature something in the milk which acts as a
barrier against the too quick development of pathogenic organisms.
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This something- is probably lactic bacteria, and perhaps also so e o 
the milk enzymes.

Pasteurisation has not been carried to any extent in Perth, an 
in most cases milk is used in its raw state with all its potentialities 
for g-ood and ill. It is important to note, however, that milk should
be pasteu ised immediately before use and not left uncovered after
treatment  s it is very liable to be contaminated, and is much less-
inimical to the free g owth of bacteria which may subsequently
find their way into it.

Summarising- the facts discussed we find that there is no better
food, especially for the young-, than milk.

That if it can be had relatively pure and clean and free from,
pathog-enic infection it is better raw than treated.

That the sources from which the dang-ers making- the use of
raw milk, produced under ordinary and usually very unhyg enic
oonditions risky, are numerous, beg-inning- with the cow and running-

throug-h the byre, the milker, the p il, the cans, the separators,,
the milk cart, the dairy shop, the distribution pitchers, and the
home.

That the bacteria from the cow herself or her immediate sur¬
rounding s may give rise to such diseases as sore throat,  astro¬
enteritis and tuberculosis, and that epidemics of such diseases as-
typhoid fever, scarlet fever and diphtheria have frequently been,
spread through the carelessness of persons manipulating the supply.

That it is possible to produce a milk supply which will be-
accompanied by little or no risk, but that to do so implies an
intelligent grasp of bacterial action which is practic lly non-existent
in the dairy trade, and actually non-existent in the public who-
depend most on milk as a food.

And lastly : That it is the duty of everyone who knows the-
dangers, first, to demand for them, and then to educate the public
to demand for themselves, the protection which will ensure a pure-
milk supply.
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XII. Wanted to Complete   Perthshire Vertebrates.

By Henry Coates, F.R.S.E.

t

(Read 10th February, 1916.)

The title of this paper is derived from the system adopted oy tne
late Col. Drummond Hay in arrang ng- the Perthshire Zoological
Collections in our Museum. It was his custom to display labels of
every vertebrate animal that had been known at any time to occur
within the limits of the district, that is, of Perthshire and the
Basin of the Tay. If the Museum possessed a specimen, the
appropriate label was attached to it, but if not, the label was set
up on the shelf by itself, surcharged with another label pasted
across its face bearin , in bold type, the legend,  Wanted to

omplete. The advantages of this system have been amply borne
out by experience. In the first place, the complete range of labels 
shows the visitor the richness, or otherwise, of the district i  re ard
to any particular group. On the other hand, the blank labels draw
prominent attentio  to the requirements of the Museum in re ard
to rare species, and has frequently led to such wants being supplied.

In addition to the set of labels displayed on the shelves, a
duplicate set was mounted in a book, with particulars of specimens
lecorded, and this forms a convenient catalogue of the collections
as well as an index of occurrences.  

It is now thirty-t o years since a census was taken of any of
the groups of the Vertebrata in the Museum. This was on xtoh
November, 1884, when Dr. Buchanan White read a paper entitled

Museum Notes Perthshire Mammalia.  In this paper he
enumerated both the species which were kno n to occur in the
district, and those which were represented in the Museum. The
on y complete list of Vertebrata is that drawn up by the late Mr.
Rodger for the Illustrated Handbook to the Museum, in 1004 of
which a second edition was published in 1906. The time seems-
ripe, therefore, for a fresh list, showing the present state of com-
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pleteness of the Collections. In the present paper I shall confine
myself exclusively to the desiderata, that is t  say, (i) species which
are entirely unrepresented in the Museu , (2) species which are
"incompletely represented as reg-ards sex or seasonal dress, and (3)
species which are represen ed only by specimens from  localities
which hardly fall within the limits of the Tay B sin.

Where square brackets are used, they indicate that the species
•so enclosed is a doubtful record, and is not fully admitted by Mr.
Harvie-Brown in his   Fauna of the Tay Basin and Strathmore. 

I. MAMMALS.

4. The Whiskered Bat. Vespertilio mystacinus, Leisl.
The only specimen of this bat kno n to have occurred in
Scotland was found on the road between Rannoch and
Pitlochry, about four miles from the former, in July, 1874.
It was taken by Mr. J. Ray Hardy, and is now in the
Manchester Museum. Unless the Managers of that Museum

agree to* give up this unique specimen there does not seem
much probability of our supplying the blank. It is not
uncommon in Hampshire and the nei hbouring counties, but
it is rare further north.*

[The Greater Horse-Shoe Bat. Rhinolophus ferrum-equinum,
Leach.

This is another south-country bat, of which a dead specimen
was said to have been picked up at Finlarig, near Loch Tay,
by Mr. D. Dewar, of Remony. As the specimen was not
preserved for identification, however, the species has not
been admitted into the official list for the district. The
occurrence is referred to by William Horn in his Mammals
of the North West of Perthshire,  Proc., Glasgow Nat.
Hist. Soc., Vol. V., 1880-83.]

Notule. Vesperugo noctula (Schreb.).
Mr. Harvie-Bro n says that a specimen of this bat was shot
near Dalguise, on the Tay, in October, 1904, and that Mr.
J. G. Millias has preserved the skeleton for the Perth
Museum, as the specimen was too much decomposed to be

stuffed (Fauna, p. 2). Where the specimen is now, however,

I do not know, f
r .

-* See Appendix A.

t See Appendix A.
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8. The Lesser Shrew. Sorex minutus, Linn.

This little insectivore is said by Bell to be generally dis-
tributed throu hout England, Scotland, and Ireland, but we
h ve no1 authentic record for Perthshire. One specimen is
recorded by W. Evans as having been taken on Tents Muir
on 2nd November, 1891 (  Mammalian Fauna of the Edin¬
burgh District.” Proc. Roy. Physical Soc., Vol. XL 1892,
p. 102) ; hence its claim to be included in the fauna of the Tay
Basin.* Possibly it has been overlooked on account of its
small size,  r mistaken for one of the other shrews. It should
not be impossible to fill this blank. It is less than two inches
in length  ithout the tail, and is brown above and white
beneath.

33. The Black Rat. Mus rattus, L.

Phis rodent,  hich, unlike its. bro   cousin, is by no1  eans
repulsive in appearance, has a remarkable history. The
earliest records we have of it in this country date from the
middle of the sixteenth century, and from that time, for two
hundred years, it held sway as the common rat of the
country. In the eighteenth century, however, the brown rat
made its appearance, arriving at our seaports in cargo

. vessels, and at once a struggle for existence between the two

species commenced. The brown, being the larger and
stronger of the twO  and better armed, gradually drove the
latter fro  its haunts, and became, hi turn, the common rat

of the country. In Bell s   British Quadrupeds,” published
m 1874 (p- 3°3)> I have been interested to find a note by Col.
Drummond Hay, stating that in i860 a small colony of Black
Rats made their appearance at Pitlochry, occupying   disused
drain. He adds that they decamped as suddenly as they
came. If these were the true Black Rat, and not merely the
Water Vole, they constitute the only re ord for the county.
Dr White does not seem to' have been aware of this reference,
for he says that there is no evidence that the Black Rat was
ever a Perthshire animal, although he assumes that it must
have been common at one time. We have one good speci¬

men, taken at Arbroath harbour on xst December, 1892, by
Dr. T. F. and Mr. W. J. Dewar, but only by a slight stretch
of imagination can this locality be regarded as falling within
the Basin of the Tay.

Misses Rintoul and Baxter recorded one from Pi lochry on November 19,

1910.  The specimen  as sent to the Royal Scottish Museum, where its
identification was confirmed, (v. Ann. Scot. Nat. Hist., 1911, p. 51.)
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Mr. Harvie-Brown describes a jet-black rat which he saw in
Dewar s collection, caught on board a vessel in the harbour,
which may be this specimen, but he throws doubt on its
authenticity, for he quotes Mr. J. G. Millais as describing the
original British Black Rat as not black at all, but blue-grey !
(Fauna, p. 52.) This is a problem which I shall not attempt
to solve, except by suggesting  hat there may have been
varieties of the same species, differing from each other in the
the shade of their fur. Our specimen, however, is not by any
means jet-black.

[36. The Harvest Mouse. Mus minutus, Pall.
This beautiful and interesting little creature, the smallest of
our mammals except the Lesser Shrew, has been included in
our official list, but on what evidence I have not been able
to find out. It is said t  have occurred in Aberdeenshire,
Fife, and Midlothian, so that there is no reason why it
should not be found in Perthshire, but, so far as I am aware,
it has not been observed as yet. It is not included by Mr.
Harvie-Brown in his list of the Mammals of the Tay Basin
and Strathmore. It is fairly common in the south of
England.]

Eight species of Cetaceans (Whales and Dolphins) are recorded
as having occurred within the limits of the Tay Basin, that is
to say, off the mouth of the Tay, but none is represented
in the Museum. Perhaps this is not to be regretted, because,
if anyone were kind enough to present us with specimens,
he would require at the same time to present us with a
gallery to hold them. Probably the best solution of the
difficulty would be to have them represented by good photo¬
graphs, or coloured illustrations. The following are the
eight species referred to : 

20. Hump-backed Whale. Megapterus hoops (Fab.).

21. Razor-back. 'Balcsnoptera mus c ius, L.

22. Lesser Rorqual. B. rostrata (Fab.).

23. Sperm Whale. Physeter macrocephalus, L.

24. Grampus. Orca gladiator (Lacep.).

26. Pilot Whale. Glo icephalus melas (Traill).

27. Common Dolphin. Delphinus delphis, Linn.

28. White-Beaked Dolphin. Lagenorhynchus albirostris, Gray.
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2. BIRDS.

o. Whin-chat. Pratincola rubetra (Linn.).

We have a female, but no male in adult plumag e.

12. Robin, Erithacus rubecula (Linn.).

We have four males and a young- bird, but, stran el 
enough, no adult female. This  ant should be easily
supplied.

[15. Lesser Whitethro t.  ylvia curruca (Linn.).
Col. Drummond Hay records that Sir Thomas Moncreiffe
observed this bird breeding at Moncreiffe, but that the nest
was destroyed before the eggs were laid. (Proc., East of
Scot. Union of Nat. Soc., 1886, p. 27.) If this is correct, it
may occur again. It is a summer immigrant to Britain,
wintering- in Africa. We have no1 specimen.]

17. Garden-warbler. Sylvia salicaria (Linn.).
We have three males, got by Mr.. P. D. Malloch in the
neighbourhood of Almondbank, but no female.

18. Golden-crested Wren. Regulus cristatus, Koch.
We have three males, but want a female.

[19. Fire-crested Wren. R. ignicapillus, C. L. Brehm.

Phis striking little bird is only an accidental visitor to
Britain. I do not know on what authority it has been in¬
cluded in the Perthshire list. We have no specimen. ]

0. Chiff-chaff. Phylloscopus collybita (Vieilh).
Of this rare summer migrant we have a young femal  taken
near the Sma  Glen by Mr. T. M Clure, in June, 1904, but no
adult specimens. We have also a nest and five eggs taken
near the river Almond by Mr. W. Whyte, in June, 1895.

21. Willow Wren. P. trochilus (Linn.).
We have two males, but no female. This should be got
without any difficulty.

2. Wood Wren. P. sibilatrix (Bechst.).
We have a male, but no female. This also should be got,
though not so abundant.

4. Sedge Warbler. Acrocephalus schoenobcenus (Linn.).
We have four nests of this summer migrant, but only one
specimen of the bird itself, namely, a specimen from Mon¬
creiffe of undetermined sex. It is said to be common on the
banks of the Tay and Earn, among- reeds, etc.
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25. Grasshopper Warbler. Locustella ncBvia (Bodd.).
We hav  one male taken by Mr. P. D. Malloch at
Almondbank in 1870, but no female. It may not be so rare
as is supposed, as it is a shy bird, hiding in dense thickets*
and may be easily overlooked.

8. Great Tit. Parus major',' inn.

We have two males, but no females. This should not be
difficult to  et as it is by no means uncommon.

30. Marsh Tit. Parus palustris, Linn.
This bird,  hich is rare and local in Scotland, is now better
known as the Willow Tit. The occurrence of a nest m
Perthshire is recorded in our Trans., Vol. IT, pp. 97 and
250, but we have no specimen either of the bird or of the nest
in the Museum.

[32. Crested Tit. Lophophanes cristatus (Linn.).
We have one specimen of this very rare and local Tit, which
came fro  the Blairdrummond collection. This is probably
one of the two specimens got by the late Dr. Saxby in the
Blairdrummond Woo s in April, 1858, referred to by Col.
Drummond Hay in his Report tO  the East of Scot. Union of

> Nat. Sc., 1886, p. 29.]

6. Grey Wagtail. Motacill  melanope , Pall.
We have one female, got by Mr. P. D. Malloch, near
Almondbank in 1882, also a nest from Glenfarg. It should
not be very difficult to get a male.

37. Yellow Wagtail, or Ray s Wagtail. M. r ii, Bp.
We have three specimens  hich came from the Blair¬
drummond collection, but the localities are not specified. It
is commoner in the west and south of Scotland than it is in.
the east or north. (P.S.N.S. Trans., Vol. III., p. 112.

W. Whyte.)

40. Rock Pipit. Anthus obscurus (Lath.).
We have one male in winter plumage, got by Dr. T. F.
Dewar at Arbroath in 1892. As it breeds amongst the rocks-
at the mouth of the Tay, it should not be difficult to obtain
more truly local specimens.

42. Red-backed Shrike. Lanius collurio, Linn.   _
We have no specimen of this r re Shrike, which is a casua .
visitant. Mr. H. Boase, Dundee, informs me, however, that
it has been seen near Blairgo rie, so it may still be possible
to obtain specimens.
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43. W xwing-. Ampelis garrulus, Linn.
We have a male of this rare and beautiful  inter visitant,
but no female.

44. Spotted Flycatcher. Muscicapa grisola, Linn. ,
We have a male, but as this is a common summer mig ant
it should be easy to' obtain a female.

5. Pied Flycatcher. M. atricapilla, Linn.
One specimen of this rare summer visitant  as shot at
Moncreiffe a number of years ago, but  e have none in the
Museum. Misses Rintonl and Baxter inform me that it
occurs re ularly as a passa e migrant in sprin  and autumn.

48. Sand Martin. Cotile riparia (Linn.).
Stran ely enou h we have only an immature specimen of
this common bird. Specimens of male and female in adult
pluma e will be  elcome.

51. Greenfinch. Ligurinus chloris (Linn.).
We have male and female in adult pluma e, but it.would be
interestin  to have a specimen to. show the distinctive
immature dress.

52. Ha finch. Coccothraustes vulgaris, Lall.
We have one male, shot in December, 1861, by Dr. MHntosh,
at Annat Lodge,  here Dr. Buchanan White afterwards
resided. Misses Rintoul and Baxter inform me that it no 
breeds re ularly in southern Scotland, and that as a stra ¬

ler it so etimes occurs as far north as Shetland. It has
bred near Ne port, Fife, in the Tay district, (v. Ann. Scot.
Nat. Hist., 1904, p. 11.)

54. Tree Sparrow. Passer montanus (Linn.).
This Sparrow is as rare as its more robust cousin is
abundant. It is said to have been seen in the Arbroath
district, but  e have no1 specimen.

[63. White-winged Crossbill. Loxia leucoptera, Gmel.
Col. Drummond Hay reco ds that he sa  a small flock of
this rare American visitant in the Kinfauns Woods about
1872 (l.c., p. 31), but we have no' specimen.]

70. Shore-lar . Otocorys, alpestris ( inn.).
This Lark is extremely rare. It has been seen at St.

ndrews, but there are no records for the Tay Basin proper.
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72. Rose-coloured Starling-, or Rose-coloured Pastor. Pastor

roseus (Linn.).
We have one female  hich  as g-ot at Meg ginch in 1846,
just seventy years ago. We may have to wait as long before
we get a male.

82. Great Spotted Woodpecker. Pious major, Linn.
We have fine specimens of male and female (adult) in the nest
case, presented by Mr. Stewart Fotherin ham of Murthly 
but only a male in the bird case. It would be well to' have a
female to complete the set.

84. Wryneck. lynx torquilla, Linn.
We have two specimens, one from Stanley and the other
from Arbroath, but in neither case has the sex bee 
determined.

86. Roller. Coracias garrulus, Linn., and

87. Hoopoe. Upupa epops , P'mn.
These  re two of our  reatest rarities, being casual visitants-

to Scotland. We have one of the former, shot at Ballin-
lui  by Lieut. B. C. A. Stewart, sex undetermined. Of the
Hoopoe, we have one male shot at Birkhill, and one speci¬
men from Pitlochry, sex undetermined.

A.I. Tengmalm s Owl. Nyctala tengmahni, Gmelin.
Of this very rare Owl, we have one adult male, got at Craig-
hall, Blairgowrie, in February, 1914, the first record for the
district. (See Proc., P.S.N.S., Vol. VI., p. xc.)

94. Marsh Harrier. Circus ceruginosus (Linn.), and

96. Hen Harrier. C. cyaneus (Linn.).
We have o e female of each of these rare and casual
visitants, the former from the Blairdrummond collection.

100. White-tailed Eagle, or Sea Eagle. Haliaetus albicilla (Linn.).
This bird, known also as the Sea Ea le, is said by Col.
Drummond Hay to have bred regularly at Rannoch not
many years  go. (See Scot. Nat., Vol. V., February, 1879V

p. 56.) We have no specimen.

104. Greenland Falcon. Falco candicans, Gmel.

106. Hobby. . F. subbuteo , Linn., and

109. Osprey. Pandion haliaetus (Linn.).
Of these three rare birds of prey we have only one sex repre¬
sented, the male in the case of the first tw , and the female
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in that of the third. Of the Greenland Falcon, a male  as
shot at the same time (1910), and I still hope to be able to
procure it from the g-amekeeper. The Hobby was from the
Blairdrummond collection, and has no locality. The Osprey
came from Finlarig- Bay, at the head of Loch Tay, where
it was got by Mr. Duncan Dewar of Remony, in 1866. The
last occasion on which it was known to> nest in Perthshire
was in 1887. The nest, which was built on a spruce tree by
the shore of Loch Ordie, is now in the Museum.

i. Sha , or Green Cormorant. Phalacrocorax graculus (Linn.).
We have one male, from the Tay above Perth Bridge, where
it was got by Mr. P. D. Malloch. A pair were seen o  the
Tay at Perth for several weeks during the summer of 1913,
but they did not build.*

116. Bean-goose. Anser segetuni (Gmel.).

Col. Drummo d Hay says that this Goose was at one time
not uncommon in the Carse of Gowrie, but has not been seen
for several years (l.c., p. 38). We have no specimen.

117. Pink-footed Goose. A. bracliyrhynchus, Baill., and

118. White-fronted Goose. A. dlbifrons (Scop.).
Of these, we want an adult male of the pink-footed, and male
and female adult of the white-fronted. The white-fronted is
is no  very rare in the district.

122. Bernicle Goose. Bernicla leucopsis (Bechst.).

We have a male and a young female, but no adult female.

125. Bewick s Swan. Cygnus bewicki, Yarr.

Two were said by Col. Drummond Hay to have been got at
the mouth of the Tay in 1880 (l.c., p. 39), but we have no
specimen.

142. Commo  Scoter. CEdemia nigra (Linn.).
We have one male from the mouth of the Tay, but no
female.

145. Smew. Me gus albellus, Linn.

We have a male and young female.

147. Rock Do e. Columba livia, Bonnat.

We have three specimens got at the Cliffs of Arbroath by
Dr. T. F. Dewar. As this do e is only found on rocky cliffs

'*¦3 hey also appeared at the same spot during the sprin  and summer of

1916.
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by the sea it is doubtful if it will be possible to obtain
specimens from nearer home.

149. Turtle Dove.  'urtur comm nis, Selby.
We have one young- male of this rare dove, which only visits
the district at irre ular intervals.*

I57- Water Rail. Rallus aquatio s, Linn., and

158. Spotted Crake. Porzana maruetta (Leach.).
These two birds are both extremely shy, and hide amongst
thick vegetation in marshy places, SO' that they are not easily
detected. We want the adult male of each.

160. Waterhen, or Moorhen. Gallinula chloropus (Linn.).
We want male and female in summer plumage. These
should be got  ithout any difficulty.

163. Grey Plover. Squatarola Helvetica (Linn.), and

464. Ringed Plover.  Egialitis hiaticula (Linn.).
Of both these species we want the female in adult plumage.
The first occurs as a regular passage migrant at the mouths
of the Eden and Tay, but the second is resident.

165. Dotterel. Eudromias morinellus (Linn.).
This bird is a rare summer migrant, frequenting bare moun¬
tain sides, where it breeds. We have one male from the
Breadalbane mountains, but no fema e.

187. Turnstone. Strepsilas interpres (Linn.).
These birds visit the mouth of the Tay in winter, where they
turn over the stones in search of food. We have t o- females,

but no male.

169. Red-necked Phalarope. Phalaropus hyperboreus (Linn.).
Col.'Drummond Hay says that a colony of these birds used
to breed in Atholl, where he sa  them in 1856 and 1857 (l.c.,
p. 43). We have no specimen.

170. Grey Phalarope. P. fulicarius (Linn.).
This bird occasionally visits the mouth of the Tay. We have

- one female and one undetermined. (See old Proc., P.S.N.S.,

P- I5S-)

172. Great Snipe. Gallinago major (Gmeb).
A casual visitant, said to have been seen in the s ampy
ground of the lower Tay, and among the turnips on the

* An adult female was got near Meikleour in May,  1916, and is no  in the

Museum.
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Carse Hills. Mr. J. G. Millais has seen them in the Bog- of
Murthly. We have no1 specimen.

275. Dunlin. T ring a alpina , h'mn.
This bird is no  unco mo  on our high moors, as well as the
sea shore. We want males in summer and winter plumage.

176. Little Stint. T. minuta, Leisl.
We have o e female of this rare visitant, but no' male.*

179. Knot. T. canutus, Linn.
This bird occurs in lar e numbers as a winter visitor at
the mouths of the Tay and Eden. We want a female.

181. Sanderling. Calidris arenaria (Lin .).
We have specimens of this bird in winter dress, and also one
in transition plumage, but none in summer dress.

187. Black-tailed Godwit. Limosa cegocephala, Linn.

188. Whimbrel. Numenius phceopus (Linn.), and

189. Curlew. N. arquata (Linn.).

Of each of these three species we want the male in adult
plumage. It should not be difficult to get them. all.

T90. Arctic Tern. Sterna macrura, Naum.

192. Roseate Tern. S. dougalli, Mont.

193. Little Tern. S. minuta, Linn.

194. Sandwich Tern. S. cantiaca, Gmeh, and

195. Black Tern. Hydrochelidon nigra (Linn.).
Of these five Terns we have no specimens of the Arctic or
Roseate. Of the Little Tern a c A ant the female, while of
the Black and Sandwich we A ant the male. The Arctic Tern
breeds on the coast of Tents Muir. The Roseate Avas got
by Mr. J. G. Millais at the mouth of the Tay, in 1884 (old
Proc., P.S.N.S., p. 182), but it has not been got in recent

years. It ftever comes inland. The others are seen at the

mouth of the Tay.

1196. The Ivory Gull. Pagophila eburnea (Phipps.), and

* Misses Rintoul and Baxter write to me regardin  this species as follo s : 

We think this bird will be found to be an annual passage migrant. We have

seen it several times at the mouth of the Eden, and there are several records
tfrom Morton Lochs. 
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203. The Iceland Gull. Larus le copterus, Fabr.
We have no specimens of either of these Gulls. They are
both rare and casual visitants. The Ivory Guilds s id to have
been seen as higdi up the Tay as Perth Bridge. Mr. J. G.
Millais got both of these Gulls at the mouth of the Tay in
1884 (old Proc., P.S.N.S., p. 182).

[205. Great Skua, or Common Skua. Stercorarius catarrhactes'

(Linn.).] and

06. Pomatorhine Skua. S. pomatorhinus (Temm.).
These are both oceanic birds,  nd rarely visit pur shores.
We have no specimen of the Great Skua. Of the other we-

ant a male in adult plumage.

209. Storm Petrel. Procellaria pelagica, Linn.

210. Leach s Petrel, or Fork-tailed Petrel. P. leucorrhoa, Vieill.

211. Manx Shearwater. Puffinus anglorum (Temm), and

212. Fulmar. Fulmarus glacialis (Linn.).
These four species are all truly oceanic birds, and are only
occasionally driven on our shores, frequently in a dead or
dying condition. Of the Storm Petrel we have one female,
found dead at Tents Muir. Of Leach’s Petrel we have one 
female, found dead by the shore of Loch Tay. Of the Manx
Shearwater, which is occasionally seen off the mouth of the
Tay, we have no specimen. Of the Fulmar we have a male,.,
found dead at Tents Muir.

215. Black Guillemot. Uria grylle (Linn.).
This coast-frequenting bird has been got more than once by
the shores of Loch Tay. We have no female adult.

222. Red-necked Grebe. Podiceps griseigena (Bodd.), and

224. Eared Grebe, or Black-necked Grebe. P. nigricollis (C. L.
Brehm).

We have a young male of each of these Grebes, but no  dult
male, and no- female. Both are rare visitants.

3. NESTS.

The following are the nests wanted to- complete the collection..
The notes attached to the labels by Col. Drummond Hay are placed
within inverted commas. Some notes kindly supplied by Mr.
Harvie-Brown are added in brackets.
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[15. Lesser Whitethroat.   Has been found at Moncreiffe, and!
should be looked for. ]

25. Grasshopper Warbler.   Probably breeds at Methven and
similar g ound.”

30. Marsh Tit (or Willo  Tit).   Has bred in Fife, and should be
found in Perthshire.” (Found at Methven and Almondbank,.
see Fauna, p. 88. J. A. H.-B).

37. Yello  Wagdail. “ Has never been  ot in Perthshire, but
should be looked for.” (Nests in S.W. Perthshire, Loch
Ard, etc., in Forth. J. A. H.-B.)

40. Rock Pipi .   On the rocky coast parts of the district only.”'

45. Pied Flycatcher. Builds in holes in trees, walls or rocks, very
rare.

54. Tree Sparrow.   Said to breed on the cliffs at Auchmithie,,
within the Tay district.”

59. Twite, or Mountain Linnet.   Breeds on the hills around
Rannoch, and probably at other places.” Mr. Boase
informs me that it nests at the Rumbling Bridge, near
Inver.

62. Common Crossbill.   Breeds at Murthly, Dunkeld, etc. Nest
should be looked for in February, or early in March.”

85. Kin fisher. Builds in holes by the banks of streams. Not
, uncommon in the district.

89. Barn Owl. “ These used to1 abound, are now rare, but may
still be got among old ruins, etc.”

99. Golden Eagle. We have two' eggs, but no nest.

I57- Water Rail.   Breeds in Rannoch, and also in Weste  
Perthshire.” (Probably much more common than usually
credited. J. A. H.-B.)

190. Arctic Tern. Believed to breed at Tents Muir.

194. Sandwich Tern. We.have one egg from the mouth of the
Tay.

214. Common Guillemot.   Cliffs near Arbroath, the only spot in
the district.”
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4, 5, and 6. fishes, amphibians and reptiles.

There are no blanks in any of these groups, all the species known
to occur in the district bein  represented in the Museum.

¦ The fore oing notes may be summarised as follows : 
Of land Mammals known or believed to occur in the district,

wo species are entirely unrepresented in the Museum, namely, the
Lesser Shrew and the Harvest Mouse.

One doubtful record is unrepresented, the Greater Horse-shoe

Bat.
One species, the Black Rat, is represented only by a specimen

fro  Arbroath.
The ei ht species of Cetaceans enumerated are all unrepre¬

ented.
Of Birds, ig species are entirely unrepresented; 3 species are

represented only by specimens from Arbroath, and 7 species by
specimens of undetermined sex. In 31 species, the female is
.unrepresented, in 24 species the male is unrepresented, and in 7
species special seasonal conditions are unrepresented.

Of nests of birds known or believed to breed in the district, 15
are wantin -.

In conclusion, I wish to say that my chief motive in preparin 
this paper has been to induce Ornithologists, both locah and at a
distance, to assist me in trying to fill some of the blanks indicated
in the different groups. Some certainly ought tO' disappear from the
category of desiderata, others might by chance turn up in some
unexpected corner. It is even possible that specimens of some of
them may exist in private collections, or in other Museums, as in
the case of the Whiskered Bat and the Noctule. In such cases it
does not seem too much to sug est that their proper restin  place
is the Perthshire Natural History Museum. In particular I would
appeal to' Proprietors, Gamekeepers, Foresters, Game Dealers,
Taxidermists, etc., to bring to my notice the occurrence of any
unusual animal that may be observed or captured in their district.
Only in this way will such species cease to be  Wanted to
Complete. 
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APPENDIX A.

Since the fore oing paper was  ritten, Dr. W. M. Tattersall, keeper of the

Manchester Museum, has very kindly presented the Rannoch specimen of the

Whiskered Bat to the Perthshire Museum, which, he generously adds,   is

obviously  its appropriate home.  Lieut.-Commander J. G. Millais has also

very kindly presented to the Museum the Dalguise specimen of the Noctule Bat.

Before I had quite completed the list, Sir Robert D. Moncreiffe, Bart.,,

curtailed it by presentin  to the Museum a specimen of the Sed e Warbler, a
bird we did not have before, a female Stone-chat, and a male Honey Buzzard.

A still more interesting addition is the last pair of Goshawks which bred in
Perthshire, shot at Rohallion in 1879, and kindly presented by Mr. Harvie-

Brown,. alon  with the last Kite got in the county. These examples show the 

way in which the list of desiderata may be reduced.

APPENDIX B.

Notes by Mr. J. A. Harvie-Brown, LL.D.*

MAMMALIA.

Whiskered Bat. Vespertilio mystacinus, Leisler. In such a case of undoubted

occurrence as this specimen appears to be, and in view of a bat having been,

seen just about four miles from Rannoch on the Pitlochry Road, it might be

well to keep a look out for specimens about this locality, for it is often the-

case that bats are very limited in range and local in habit, and also that different

habitats are occupied in winter and summer.

[Greater Horse-shoe Bat. Rhinolophus ferrum-equinmn (Schreb.). This

must still remain in square brackets. There is no later testimony.]

Black Rat. Mus rattus (L.). I find it impossible to rely upon ordinary
records of   Black .Rats   from anywhere, and those from inland localities for

many years have almost invariably been found to relate to the black variety

of the Common Water Vole, Arvicola amphibia (L.). I do not remember to-

have seen the specimen in the Museum, but may it not prove to be the form
usually described as Mus alexandrinus, usually found on board ships? A

change in colour of fur m y possibly be brought about by exposure to light, 

a gradual process of bleaching, to which glossy black pelage is particularly
liable. It cannot, of course, in any way be confounded with the melanic form of

Mus decumanus, which is found in Ireland, and in the Southern Isles of the

Outer Hebrides. I believe that Dr. Dewar s specimen, which I saw, and which-

was said to have been caught on board a vessel in Arbroath Harbour and

brought to him, is a true   Black Rat. 

[Harvest Mouse. Mus minutus, Pall. I know nothing of its occurrence

in Tay. If it has occurred since the  Fauna ”  as written, I am not aware of

the particulars.]

*Mr. Harvie-Brown had promised to revise the proofs of this paper, and
particularly of his own  Notes,  but, alas! ere the proofs were ou  of the-
printers’ hands news came that he had passed away. He died on July 26, 1916-..
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CETACEA.

I have no added notes on the Cetacea in my working copy of the   Fauna, 
since the date of publication, but I shall be glad to hear of any records.

AYES.

[Lesser Whitethroat. Sylvia curruca (L.). Dr. Dewar, whilst resident in
Forfar, after he left Arbroath, believed he had a Lesser Whitethroat   nest with

•e gs in his garden, but subsequently this  as proved to be incorrect. Other

records of this bird nesting in Scotland all require verification before acceptance.
The square brackets must, therefore, still be retained.]

Chiff-Chaff. Phylloscopus collybita (Vieilh). This bird only just esc pes
square brackets by reason of the   young female  said to have been got in

the Sma  Glen by Mr. T. Maclure. What the identific tion of the nest and eggs

may be I cannot say, but the identification of the bird itself is not al ays easy,

¦either by si ht or sound. I have no later notes regarding it since the publica¬

tion of the Faun .” The Willow  Ten is, under certain circu st nces, very
like the Chiff-Chaff, and vice versa.

Grasshopper Warbler. Locustella nc via (Bodd.). This bird is always of

a very restricted distribution, wherever it occurs in Scotland, the localities being

often far apart. On that account it may be very easily overlooked.

Marsh Tit. Parus palu tris, L. All remarks on this species in the

Fauna ” may be held as not distin uishing between the allied species, as
the observations at that time were made without re ard to the subsequent
separation.

[Crested Tit. Lophophanes cristatus (L.). I put this species within square
brackets because I did not consider the evidence attached to the Blair Drum¬

mond specimen as perfect. There was no authentication attached to the speci¬

men, and no proof that it was the one, or one of t o, said to have been

:shot at Blair Drummond. Besides, Blair Drummond, although in the county

•of Perth, is  ithin the watershed of Forth, not Tay. It is a long way to go

back to 1858 for verification, hence the necessity for continuing the square
brackets.]

Yellow Wagtail, or Ray s Wagtail. Motacilla rail (Bonap.). I should be
glad to know what recent evidence there may be of the presence of this species

-anywhere  ithin the Tay Basin and Strathmore. I am well a are of its

presence south of the Ochils, about Drummond Castle, the Lake of Menteith,
¦etc., but I have no records from anywhere north of Perth.

Tree Sparrow. Passer montamis (L.). Another Fifeshire locality for this
bird, within the Tay watershed area, is near Newburgh.

Shore Lark. Otocorys alpestris (L.). This lark does not nest in Britain,

but I have taken many of their eggs in North Eastern Russia, where they are
¦abundant.

Tengmalm s Owl. Nyctala tengmalmi, Gmelin. I am glad to see from
3mur list that this species was added to the fauna of the district in 1914.

Bean Goose. Anser segetum (G elin). I observe Col. Drummond Play s
note regarding this goose, that it was at one time common in the Carse of
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'Gowrie, but had not been seen for many years. This species mi ht well form

the topic of a special paper on its former abundance and present scarcity on

nil our coasts. The Pink Footed is our commonest migratory grey goose.

Rock Dove. ColuiTiba  ivi&j Fonnat. This bird is a frecjuenter of caves on

rocky coasts, but frequently comes inland and feeds on stubbles and shingles
with the dovecot birds, and inter-breeds with them. The Rock Dove is the
true ancestor of the dovecots, no  the so-called Stock Dove.

r APPENDIX C.

On recent cidditioris to th  /Ivifci nci of Tciy   vith  otes of the olde  Reco ds

of Uncommon Visitors.

By Leonora Jeffrey Rintoul, H.M.B.O.U. ; F.Z.S., and Evelyn V. Baxter,

H.M.B.O.U. ; F.Z.S.

The faunal area of Tay stands high among the Scottish Divisions for the
number and vaiiety of its uncom on visitors. Besides those mentioned by

Mr. Coates in the body of his paper, there are several interesting recent
occurrences to which we wish to draw attention. A pair of that fine bird, the

Northern Bullfinch (Pyrrhula pyrrhula pyrrhula) were obtained near Ceres,
Fife, in the autumn of 1910, a time at which there was a large arrival of the

bird in Scotland, (v. Ann. Scot. Nat. Hist., 1911, pp. 138-139.) That outlying
station, the Bell Rock, is included in the faunal .area of Tay: from it we have

the only Tay record of the Red-breasted Flycatcher {Muscicapa parva parva),

¦a bird °f that species coming to the lantern on the night of 25th October, 1907.

(v. Ann. Scot. Nat. Hist., 1908, p. 49.) The Greater Wheatear (OE nan the

amanthe leucorrhoa) is a regular passage migrant in many parts of Scotland,

and will doubtless prove the same in Tay; the first time it was detected in this
area was in May, 1913. (v. Report on Scot. Orn., 1913, p. 12.) The only Tay
record of the Black Redstart (Phcenicurus ochmros gibraltariensis) comes from

the southern confines of the area, where a male was got on 22nd Oc ober, 1908.
(v. Ann. Scot. Nat. Hist., 1909, p. 49.)

A Little Bittern (Ixobrychus minutus) was procured on the banks of the

Eden at Hill of Tarvit on 17th May, 1912, the first record of this species for

Tay. (v. Scot. Nat., 1913, p. 44.) The Morton Lochs (N. Fife) have j elded
many interesting records, two of these being new to the area, viz., the Broad¬

billed Sandpiper (Limicola falcinellus falcinellus), on 12th August, 1912, this
being an addition to the list of Scottish birds (v. Scot. Nat., 1912, p. 212), and

the Wood Sandpiper (Tringa glareola), on 1st August, 1911 (v. Ann. Scot. Nat.
Hist., 1911, p. 248).

It will be seen that a good many birds have recently been added to the Tay
list, but there are still some  hich we think must occur occasionally, and for

which a sharp look out should be kept. These include the Scarlet Grosbeak,

Ortolan and Lapland Buntings, the Yello -browed Warbler, the Blue-throat,
Temminck s Stint, the Dusky Redshank, etc.

We think it may be of interest to detail very briefly some of the older
occurrences of uncommon visitors on the Tay area, with a view to directing
attention to the possibility of their recurrence.
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Richard s Pipit (Anth s richardi richardi). One, Pert s ire, 2/8/80. (v..
Zool., 1886, p. 26.)

Black-throated Thrush (Turdus ruficollis atrogularis). One, near Perth,.

February, 1879. (v. Saunders,  . 9.)

Desert Wheatear (Qinanthe deserti subsp?). Near Arbroath, 28/12/87..

(v. Saunders, p. 25.)

Northern Great Spotted Woodpecker (Dryobates major major. One, Perth,.

10/91; one, Forfar, 11/92. (v. Handlist of British Birds, p 100.)

Ferruginous Duck. (Nyroca nyroca). Two on Tay, 1857. (v. Saunders,.

P- 445-)

Stone Curlew (Burhinus cedicnemus cedicnemus). One, near St. Andrews,.

January, 1858. (v. Saunders, p. 530.)

Pratincole (Glareola pratincola pratincola). One, Montrose, 4/11/99.

(v. Ann. Scot. Nat. Hist., 1900, p. 51.)

American Golden Plover {Charadrius dominicus dominicus). One, belon in ,

either to this or to the Asiatic C. d. fulvus, was got near Perth, 3/8/83.

(v. Zook, 1886, p. 26.)

Little Bustard (Otis tetrax). One, near Montrose, December, 183 . (v.

A arrell, 1st ed., \T>1. II., p. 373.) One near St. Andrews, 6/3/40. (v,

Macgillivray, Vol. IV., p. 39.)

I*'.
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XIII. Floods and Droughts of the Tay Valley.

By Henry Coates, F.R.S.E.

(Read 10th February, 1916.)

I  ave called this paper   Floods and Drougd ts of the Tay
Valleybut I shall confine my attention chiefly to that part of the
valley in the more immediate neighbourhood of Perth. My reason
for this is that most of the available data, both ancient and modern,
refer to this section. Historical references mostly deal, as mi ht
be expected, with the town of Perth itself,  nd most of the recent
reco ds have been kept with reference to buildings within the Bur h
boundaries. It is more than probable that valuable records have
been kept at various points in the upper reaches of the valley, and
these  ay be preserved in family, estate, parochial o  ecclesiastical
archives. If I should at any time succeed in unearthing such
records, or even local traditions, I may continue the subject on
some future occasion.

The subject was suggested to me by finding in Mr. Rodger s
desk at the Museum certain data which he had obtained from the
offices of the Burgh Surveyor and the Water Manager, with regard
to the level of the Tay within recent years. In following up the
subject, I thought it well to widen the sco e of the enquiry, and  o
embrace all the earlier occurrences of an abnormal character of

which we have historical evidence. Some of Mr. Rodger’s figures,
along with others which I have collected, I shall append to this
paper in tabular form.

The history of the Floods of the Tay at Perth is largely mixed
u  with the history of the various bridges legendary or real
which have spanned the river from time to time. The reason for

* this is twofold. In ancient times a bridge was a structure of such
national importance that its destruction, either partial or complete,
could not be overlooked by the histori n, even if the flood which
caused its overthrow might otherwise have escaped his attention.
In the second place, a bridge is always the  ost convenient land- 
mark by which to gauge the varying level of the water which, flows
beneath it. I propose, therefore, to begin b  giving a brief resumfi
of the history of the Perth Bridges. ,

1
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THE PERTH BRIDGES.

A glance at the map of Scotland will show that a bridge across
he unfordable waters of the river Tay at Perth must have been
necessity of civilisation fro  the earliest historical times, unless

the Highlands were to be altogether cut off from the Lowlands on
the eastern side of the kingdom. It was also necessary in order
to afford access to the great tract of fertile country which we now
know as Strathmore. There is a tradition that Agricola, the
Roman general, when he formed a station at or near the present
site of Perth, threw a wooden bridge across the river, the date
assigned being 78 a.d. I do not know that the tradition rests on
any very reliable documentary evidence, but at any rate there is
n thing inherently improbable in it. The Romans were excellent
en ineers, with a keen eye to military necessity, and the sur¬
rounding country must have affo ded an abundance of suitable

timber.*
We hear nothing more regarding bridges over the Tay for

mo e than a thousand years. In the year 1210, at the Feast of

Michaelmas, September 29, we learn that a terrible inundation
swept a ay the Bridg e of Tay, and the Chapel of Our Lady. This
bridge is said to have been constructed of stone, but when it was
built we have no means of knowing. The catastrophe happened in
the reign of King William the Lion, who happened to be residing in
Perth at that time, and it is even said that his son and some of his
servants w ere swept away and drowned in the flood. The incident
is referred to by the historians Fordun, Boetius and Holingshead,
the first of whom, who has been called the Father of Scottish
History, lived only about a hundred years later. Boetius infers
that Perth at that time was situated at the junction of the Alm nd
and the Tay, but this is pretty well disproved.

It is said that when the Piets were converted to Christianity
they dedicated both their Church and their Bridge to St. John the

*The minister of Redgorton, in the  Statistical Account of Scotland, 

published in 1796, says that   The foundation of a  ooden bridge which had
been thrown over the Tay at this place [he., near the mouth of the Almond]

still remains, and consists of large oak planks, fastened together, coarsely

jointed, and surrounded by clasps of iron.” In the same  ork, the Rev.

James Scott, speaking of Roman remains found near the mouth of the Almond,

says,   It is said also that about a quarter of a mile further north, in a clear

day, when the water is low, the remains of a timber bridge may be seen in the

bottom of the river.” Vob XVIII., p. 495-
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Baptist.* If this is true, t ere must have been, a bridge long before
1210, but whether there was more than one it is impossible to say.

About 120 years later, in 1329, the bridge was rebuilt, with stone
ot from the quarries of Kincarochie and Balco mac, belonging to

the Abbacy of Scone. The Order which King Rob rt the Bruce
issued to the Abbot and Mfonks, requiring them to grant the
.'Magistrates of Perth liberty to dig the stones for this purpose, still
exists. It also contains a reference to ston s for the bridge of Earn,
.and for the Church of Perth. This bridge, which is referred to in
Charters granted by King Robert III. i  1395 and King James IV.
an 1494) seems to have stood for about a hu dred and fifty years,
¦and is doubtless the one which figures in the incident of the   Battle
of Bridge in i547> during the Reformation disturbances.
It must have been a handsome and substantial structure, for King
James VI., in a Charter of Confirmation granted to the town in
1600, speaks of it as a most precious jewel of our kingdom, and
a work profitable and prymly neoessaiy for our whole dominion. 

Towards the end of the sixtee th century this bridge seems
to have fallen into dec y, for on t ree separate occasions it suffered
partial destruction by floods. In a contemporary diary, kept by
a Considerable Citizen ” of Perth, named Dundee, we read of

The falline doune of the three bowis (arches) of the brig of Tay
be the greit Wattir and of Lowis Vairk on the 20 of Decembir in
anno 1573 ; ”   The doune falline of five bowis of the brig of Tay
on the 14 day of Janeveir in anno 1582 yearis;   and   The doune
falline of the bra trein pill ris of the brig of Tay on the 29 day of
Decembre in anno 1589 yearis.” These damages were temporarily
repaired with timber, but the structure could not have been very
¦secure, for the Town Council Records speak of it as being   laid
•over with single boards.   

Some ten years later, in 1598, the citizens started what the old
Perth Chronicle speaks of as their   Volunteer contribution for

reparation of the brig of Perth.  In a very few years, however,
it was not reparation that was required, but an entirely new
bridge, for the same authority tells us that on February 21, 1607,

The tree bridge was tane away between twelve and ane on ane
'Sunday, in time of denner.  The   tree   bridge doubtless refers

to the timbers with which the old stone bridge had been, from time
to time, re aired, and which by that time may have constituted
the greater portion of the structure.

The work of constructing a new bridge must have been pro-

* Fordun, indeed, speaks of the bridge destroyed in 1210 as   The lar e

ibridge of St. John. 
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ceeded with almost immediately, for we re d that the keystone was 
put in position in 1616, and that the whole was co pleted in 1617.
It was built of ston , quarried on the lands of Pitthevlis, by order
of King- James VI., in return for which the Laird of Pitthevlis was
to receive from the Magistrates fifty marks annually. It seems-
probable that this quarry was in the neighbourhood of Cherrybank,.
perhaps in the glen no  known as the Buckie Braes, where there
has evidently been extensive quarrying in former times.

This bridge  as built in line with High Street, or a few yards-
to the north of it. It had ten arches, and  as protected at its-

estern extremity by a strong gate or   Port.  It is spoken of by
contemporary writers as a ve y handsome structure, and an orna¬

ment to the city. We are tol  that the King s Arms were carved
on a stone   on the west side, nearest the Tolbooth,  that is, at
the west end, and on the south side. It was desi ned by John 
Milne, a Perth architect of European reputation, whose tombstone-
may still be seen in the Greyfriars Burying Ground. His grandson,.
Robert Milne, designed the Mercat Cross of Perth, which was
erected in 1669, and one of his later descendants designed the
Blackfriars Bridge in London.

Sad to relate, this handsome and co tly bridge, in which the
citizens took such pride, only stood for four years. On October 14,
1621, another great deluge swept down the Tay Valley, carryin 
the noble structure with it. Apparently the openings of the arches
were not sufficient to- let the flood  aters through. Its destruction 
is recorded in the Kirk Session Register in these words,   The
Brig of Tay was hailly dung down, except only one bow thereof
standing.  The mason work itself must have been well execute ,,

for Cant records that a hundred and fifty years later he rowe 
over the spot where the fallen arches lay in the bed of the stream 
and could see the white cement still holding the stones together. It
is said that a genial spring followed this disastrous winter, and that

a finer crop of grass has not since been seen on the Inches,”

proving that then, as now, the flood-waters are the most potent
fertilisers of the haughlands.

In 1652, when Cromwell visited Perth, and built his great
Citadel on the South Inch, many buildings, both public and private,,
Avere demolished to furnish building material for the huge structure,:
vhich was 266 feet square. Amongst the other buildings  hicfi
Avere thus destro ed were the three-storey schoolhouse, the  alls
of the Greyfriars, with two- or three hundred of the tombstones,,
one hundred and forty d elling houses, and the remaining pillars-
and abutments of the ruined bridge. The e doubtless formed the-

one bow ” referred to in the Kirk Session Regi ter quoted above.-
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T The people of Pert  must have taken the catastrophe of 1621

offe7  fCh alth U8 h the Kin8' and others in authority
ffered to subscribe liberally towards the rebuilding- of the ruined

Tndg-e a hundred and fifty years elapsed ere this was actually
accomplished For a century and a half, therefore, all traffic from

ferry 6     t0   °ther   t0 be conducted hY means of

The next brid e to be erected was the one which still spans our
noble river. The movement was inau urated by the Earl of

Kinnoull, on whose suggestion Smeaton, the well-known en ineer

was employed to take soundings, select a site, and prepare plans
for the new structure.* The foundation stone was laid on October

I766  by Lord Klnn°ull, in the presence of Lord Povost William
¦ tewart, and the bridge was opened for traffic on October -11 im

having taken just five years to build. It is situated about a
hundred and ninety yards north of the site of the former brid e
is 840 feet long, has nine arches, the central one with a diameter
oi 75 feet, and cost £26,631. Just a hundred years later, in 18 1

ld at a C°St °f  3 >061, during the Lord Provostship of
' Pullar  .Plan  for widening the bridge, at a cost of

£ ,000, had been prepared by Mr. Stevenson, the well-known

.engineer, as early as 1849, but at that time the nece sary funds
could not be raised.

The Railway Bridge, for the Dundee and Perth Railway, was
completed in 1864, at a cost of £24,000. It is 1180 feet long, and
forms a segment of a circle.

The last bridge to be built was the Victoria Bridge, in line with
¦South Street. It was opened by Lady Pullar on October 13, 1900
¦ uring the Lord Provostship of Mr. David Macgregor, and cost
about £34,000, including the cost of property purchased, Parlia¬
mentary and legal expenses, etc.

Such is a brief outline of the history of Perth Bridges, so far
as known. It may be summed up as follows : 

[78. Wooden bridge said to have been built by Agricola.]
1210. Stone bridge swept away by a flood.
T329. New bridge built, of stone from quarries belon in  to

the Abbacy of Scone.

l573>  582, and 1589. Bridge partially destroyed by floods,
and repaired with timber.

1607. Bridge finally destroyed by flood.

The original Plan is still preserved in our Antiquarian Museum.
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1599-1617. Milne s Bridge built, in line with High Street,,
of stone from quarries on the lands of Pitthevlis.

1621. Milne’s Bridge destroyed by a great flood.
1621 to 1771. Communication by ferry only.
1766-71. Smeaton’s Bridge built still standing.

We thus kno  for certain of only four bridges being built, in*
succession to each other, in addition to the legendary Roman 
wooden bridge. The date 1210, when the first authentic b idge was
destroyed, seems to us so- remote in the early history of our country 

that it is difficult for us to realise that a much longer space of time
is covered by the interval between Agricola and William the Liom
than the interval between William the Lion and our own time; yet
history is absolutely silent as to what means our forefathers adopte 
to cross the river Tay during these thousand years and more !

Before leaving the subject of the Bridges, I may mention other
two bridges in the neighbourhood which are referred to by the
ancient authorities I have quoted. The   Perth Chronicle   speaks
of  the downfalling of the Brig of Almond the 23rd day of
November, 1567 yearis.   Where this bridge was exactly we do- not
know. It may have been near the mouth, or it may have been-

further up. Then the Charter of Confirmation granted to the Town*
of Perth by King James VI. in 16I00 speaks frequently of the-

bridge of Earn   as well as the   bridge of Tay.  Of the former
it says, “ The said bridge of Earn is and should be esteemed ane
necessary part and pendicle of our said burgh of Perth and their
said bridge of Tay.  And again,   seeing the said bridge of Earn
is the second and only next ready way and passage to our said
bridge of Perth on the water of Tay, for all our subjects in the High¬
lands, and the laigh country also,  he therefore enjoins the citizens 
of Perth to be responsible for the upkeep of bridge of Earn.

PHYSIOGRAPHICAL AND METEOROLOGICAL CONDITIONS.

It is now time to turn our attention to- the Physiographical and
Meteorological conditions which govern the state of our ever active

river.

The river Tay, as it flows under the Perth Bridge, bears cease¬
lessly to the ocean the surplus rain and snow which has fallen on a
tract of country covering some 2,400 square miles, that is, the area

of the Tay Basin, exclusive of the Earn Valley and the Carse of

Cowrie.
This is surplus water in the sense that it is what remains after

the needs of vegetation have been supplied, and after a certain;
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percentage has been re-absorbed by the atmosphere throu h
evaporation. These two sources of loss may together account for

about a third of the total. The mean annual rainfall throughout
the course of the river and its tributaries varies greatly, being
bout 50 inches at Loch Tay, and less than half that amount at

Dundee. If we fake 30 inches as the average annual mean for the
hole area we shall probably not be very far wrong. If, therefore,

there were no drainage by stream and river to carry off the surplus,
the rainfall of one year, after allowing for loss, would fill a lake,
forty miles square and 2  feet deep, representing about seventy
million cubic feet, or two and an eighth cubic miles of solid water.
This then is the volume of water which has to find its way, year
by year, through the comparatively small orifice represented by the
channel of the river at Perth Bridge, measuring six hundred feet
in length, and presenting a vertical sectional area of 1074 squa e
feet. To acco plish this task, the water has to flow at an average
rate of 207,000 cubic feet per minute from one year s end to the
other, at an average velocity of about three miles  er hour.

These calculations re resent what would happen if the rainfall
ere always uniform in amount, but this is by no means the case.

It varies month by month, and year by year, the excess or deficiency
being sometimes as much as 33! per cent, of the normal amount.

A surplus of even 20  er cent, in the year means an addition of six
inches of rainfall, or a solid half foot of water over the whole area
of the Tay Basin, representing a surplus of fourteen million cubic
feet.

From these figures it will be seen how easily even a slight
disturbance of the balance between rainfall and discharge may
produce  rofound results. But variation of rainfall is not the only
factor at work. Many of our most terrible inundations have been
produced by a sudden rise of temperature, causing rapid melting of
snow on the hills, by the breaking- up of ice on the river after a
severe and prolonged frost, or by violent westerly gales. Other
natural causes which lead to or accentuate flooding are local cloud¬
bursts, or torrential rains over a limited area, and the influence of
the tides, which is felt for about a mile above Perth, and tends to
retard the current, thereby tempo arily raising the level of the river.
The same effect is produced by a strong easterly wind blowing up
the Carse of Gowrie when the river is in flood.

Human interference with the processes of nature also1 constitute

an important oontributary cause. Thus, the modern system of land
surface drainage produces much more rapid discharge of the surplus
water than formerly, and consequent rapid rise and fall of the
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streams. In the s  e way embankments and breakwaters, b 

interfering with the natural oscillation of a stream from side to side
of its valley floor, prevent the natural and re ular discharge of the
water.

In considering the causes of the floods,  e have to bear in mind,
above all, what is too often forgotten, that the phenomenon of
flooding is not an abno mal c ndition, but is an important and
constant factor in the geological work which every river is doing,
and has always done, in the building up of its valley floor. As I
have more than once pointed out in former papers, the lower haugh-
land of a valley constitutes the a ea of present activity of that valley,
where the river, if left to its own resources, will gradually raise the
surface above flood level by adding fresh detritus in every successive
inundation, while, at the same time, it deepens its own channel.

Now, Perth, with its surrounding meadows, the North and
South Inches, occupies precisely this area of river activity, the
lower haughland of this section of the Tay Valley. Hence the
reason why, from the earliest historic times of which we have any
records, Perth has, times without number, been devastated by
destructive inundations, which have swept away her bridges and her
walls. If man would be free from such catastrophies as these, he
must, in the first place, build his cities at least on the upper haugh¬
land of the valley, where the constructive work of the river is
finished, o  nearly so, and, in the second place, he must construct

his bridges so that the sectional area of the apertures, plus that of
the ordinary channel, is sufficient to admit the greatest volume of
water that will pass that point in the time of highest possible flood.

I have said that Perth stands on the level of the lower haugh¬
land, but this has to be qualified by two' considerations. In the
first place, the accumulation of debris, building material, etc., has
tended, in the course of ages, gradually to raise the level of the
ground. This circumstance is referred to by more than one

historian. Cant, for instance, tells us,  It appears that the town
had been a great deal lower than it is now, for causeways have been
found many feet below the present streets.  (  List of the
Magistrates of Perth, with such occurrences as happened under
their Magistracy,” p. 112.) This raising of the level is confirmed
by recent investigations, in the making of new roadways, and
digging foundations for new buildings. The same holds true, of
course, of all cities, and in those of the earliest civilization of the
East as many as two or three cities have been found, each built up
on the ruins of its predecesso , and the whole forming an archi¬
tectural   historical record ” analogous to the “ geological record ”
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¦of the sedimentary rocks. How much the site of Perth has been
raised within historic times I am unable to say precisely, but it
must amount to several feet.*

The second consideration to which I have referred above is the
fact that a h ug-hland always tends to be a little higher on the side
nearer the river than on that more remote from it. The reason is

that the former  ets the first top-dressing of detritus fro  the river
when it is even slightly in flood, whereas the more remote portion
tends to waste into the remains of the ancient deadwater by which
it is, or was, bounded, and which represents a former course of the

river. This is true of the site of Perth, for several of the later
records of floods speak of the ground to' the west of the city being
ubmerged, while the greater portion of the city itself, especially

towards the east,  stood out as  n island of dry land. Thus Cant,
in describing the flood of 1774, says,   The Watergate Street is
considerably higher than the west end of the town, for there was no
water in that street at the height of the inundation, when the houses
at the west end were six feet under water,  (he., p. 183). In the
same way the contemporary accounts of the great flood of 1814
speak of the building recently erected to accommodate the French
prisoners of war now the General Prison as being untouched by
the waters, in spite of its close proximity to' the river, as it stood on
:slightly elevated ground, (v. Perthshire Courier, February 17,
j8i4.)

I shall now give a short summary of the great floods and
¦droughts of which we have authentic records, both in ancient and
.modern times. For the reason which I have already indicated, the
.records of early droughts are much more meagre than those of the
floods, because they did not produce results which constitute events
¦of historic importance. For this reason data of extremely low levels
'of the river are almost wholly confined to recent times. Indeed, if
we divide the narrative into two periods, an historic period, ending
with the close of the eighteenth century, and a modern period,
beginning with the nineteenth, we shall find that, while many floods
are recorded for both, the authentic records of droughts are
practically confined to the modern period.

* Mr. Thos. MacLaren, Depute Burgh Surveyor, estimates this raising of
level at from four to six feet, the amount varyin  in different parts of the area.
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I. FLOODS.

A. Historic Period, to the clo e of I /gg.

1210. This is the earliest recorded inundation at Perth and must
have been one of the most destructive. It occurred at the Feast
of Michaelmas, September 29,'in the night time, during the reign of
William the Lion. Cant, in his notes to the Muses Threnodie, says,

So violent  as the torren  that the whole town was undermined, 
the houses levelled, and many persons of both sexes lost their lives.
The Royal Palace did not escape. The King s youngest son, John,
with his nurse, were carried down the river and drowned, with about
fourteen of the King’s domesticks.  (p. 24.) There may prob bly
be some embellishment of picturesque exaggeration in this account,
but all the historians agree that the inundation was a very terrible 

one.

1567. This is the flood referred to- in the   Perth Chronicle, 
when the bridge over the Almond was destroyed on November 23..

I573) December 20.

1582, January 14.

1589, December 29.

On these three dates, as described in the   Mercer Chronicle, 
and in Dundee’s Diary, the Perth Bridge of these days was partially
destroyed by floods. Fro  the time of year at which they all-
occurred, and the destruction they caused, it is probable that some,,
if not all of them, were produced by severe frosts followed by sudden

breaking up of the ice.

1607. On February 21 in this year, as recorded in the   Perth.
Chronicle,  the Perth Bridge was finally   tane away   by a flood.

1621. This flood, which is one of the landmarks of local history,,
is the one which destroyed Milne’s Bridge, four years after its
completion. It is described in the Kirk Session Register, and by
Calderwood. It  as caused by a deluge of rain, following a long
period of drought. The rain continued in full flood from Friday,
October 12, till Monday the 15th, the bridge collapsing on
Sunday the 14th. The following is an extract from the description
in the Session Register   In the night [of Saturday] the water
rose so high that all then that dwelt outwith the Castle gavel port
in laigh houses, the water increased so that they behoved to' go to-
high houses for preservation of their lives : and being in high 
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houses, the water rose to the lofting s of the hig hest mid-houses in
the Castle g avel before six hours on Munday in t e  ornin -, and
the Avind and the  eet continuing-, the water came up to Gilbert
Henderson s yett [gate] in the Castle gavel, and to Margaret
Moneypenny’s yett in the fish-market, to Donald Johnstone’s yett
in the High-gate, to the Meal-Vennel in the Southgate, and th 
water ran like milne-clouses, at the yetts of diverse parts on the
south side of the High-gate. Ane great tempestuous wind at the
east blew all this time. The water also came above Henry Sharp’s
shop in the Speygate. The like fearful inundation of water waS'
never seen in no- living man’s remembrance, which brought the

people under such fear that they looked for nothing but to have been
destroyed.   This account bears o  the face of it evidence of truth¬
fulness, from its careful attention to detail. Calderwood, in his
description of this flood, says,   The water of Almond, and a loch
bewest the town, came down on the west hand, as dangerous as.

the river on the east. The town was environed with water, so th t
none could pass out for five or six days, nor could the inhabitant 
go from house to house for the  vater in the streets. Youn 

children were let down at windows by cords into, boats. 

I74°-  he winter of this year there was a long continued
frost, followed by a flood at the breaking up of the ice.

1774. A similar occurrence in the winter of 1773-74 is described
in Morison s Memorabilia of Perth.   he frost began towards
the end of December, i773> and continued till February 11, 177 ,.
when the ice, which had attained a thickness of eighteen inches,,
began to break up. This, together with the melting of the snow
in the upper reaches of the valley, produced a terrible inundation..
The North Inch was piled up with blocks of ice, and the town1
became an island in the middle of a sea of waters, which extended
from the mouth of the Almond to the rising g-round below th 
South Inch. The ice broke up opposite Gowrie House,  vhich then
stood near the foot of South Street, with gardens running- down
towards the river, and blocks of ice were flung a considerable way
up the High Street. Many of the gardens in the Watergate, we
are told, had their walls overturned. This brings before our mind’s
eye a very different Watergate from that of to-day ! At that time 
the Dunkeld Road ran through the middle of the North Inch, wher 
it was bordered on either side by a row of handsome trees, but most
of these were destroyed by the force of the flood, aided by t e blocks 
of ice. Considerable damage was done to the town, but Smeaton’s.

neAvly completed bridge came through the severe test scatheless..
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' 1794. In the beg-inning- of this year another long- continued
frost was experienced, follo ed by a disastrous flood. The Tay
was frozen for many weeks, until, in the middle of March, the ice
broke, and was carried in great blocks  own the river, which w s
swollen by the melting- of the snow on the hills.

B. Floods of the Modern P riod, from 1800.

1814. The first great flood of the nineteenth century, like the
last one of the cigditeenth, was caused by the breaking- up of the ice
after a long spell of severe frost. The Tay had been frozen from
the end of December, 1813, till the be innin  of February, 1814,
when the ice gradually, began to give way. On February 12 the
ice on the Almond broke up, and was carried down the Tay, followed
by floes from the higher reaches of the river. At this time there
was still a solid barrier of ice from the bridge to Friarton, and it
was this obstruction that caused the serious flooding- which
followed. A full description of the inundation, which reached its
height on Saturday, February 12, will be found in the Pe th
Courier for Thursday, February 17, 1814. This is the earliest
flood of which we have a record in the marks cut on the north side
of the west end of the Perth Bridge. Fro  this it appears that the
water reached the remarkable height of 22.61 feet above Ordnance
Datum, which is considerably higher than any subsequent record.
On this occasion, also, as in i774> the North Inch was again piled
up with blocks of ice. The water flowed up the High Street as far
as the King s Arms. On the night of Friday, the  th, few of the
'citizens went to bed, fearing that the city was about to be swept
away. On Saturday, vessels-at the harbour had their cables broken,
and so e were driven on to the land and smashed. Canal Street
and the houses surrounding the South Inch were cut off from
¦communication with the rest of the town, except by boat. To the
north of the town the waters extended fro  the barracks, which is
on the upper haughland, to Bridgend, on the other side of the river.
A family was rescued fro  the farm on Moncreiffe Island with great
¦difficulty, but their animals all perished. It was not until Monday,
the 14th, that the waters began to subside.

847. This floo , which occurred on October 7, was the second
highest of the century. It is recorded on Perth Bridge as 19.78
feet above Ordnance Datum.

1849. In February of this year there was another notable flood,
hich, however, was three feet lower than that of 1847.
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1860. A flood which occurred on December 2 in this year is
described in the Perth Courier.

1868. This flood, which extended over the whole of the Tay
Valley, is described by Mr. Charles M Intosh in our Proceedings.
He says that at Inver the Tay was very nearly as high as it was in.
1847, but not quite. The flood occurred in the month of March;,
and did a great amount of damage to the railway at Dalguise, and'
other places.  

During the npxt decade, floods occurred in 1877, 1883, 1884 and
1888, always in the months of January or February. The height
at Perth Water Works ranged from 12 to 14 feet above Ordnance
Datum.

1894. Another notable flood occurred on February 7 of this
year, and is recorded on Per h Bridge, the height of the flood level
being 18. 4   et above Ordnance Datum. Throughout the whole
of the Tay Valley the lo er haughlands and parts of  he upper
haughlands were submerged, and damage was done of which the
traces were visible for long afterwards. At Dunkeld, 7.99 inches
of rain fell during the month of February.

In 1900 and 1902 there were floods in the month of December.

1903. In this year there was a succession of floods, in January,,

February and March. During these three months the rainfall at
Perth exceeded the average for half a year. The greatest height

as reached on January 31, when the flood level at Perth Bridge
was 18.24 fefit above Ordnance D tum, and both the Inches were
completely covered. It was in the upper reaches of the river, how¬
ever, and in the valley of the Tummel, that the effects were most,
severely felt. Mr. Mdntosh records that at Inver the river was only
four inches lower than it was in 1868. The late Mr. J. S. Grant
contributed to our Proceedings a most graphic account of the havoc
wrought in the Atholl district, the effects of which may still be 
traced in many places.

1906. A heavy flood occurred on March 17, covering both the
Inches. It was partly caused by the melting of snow on the hills.
In the Atholl district large tracts of the upper haughlands were-
flooded, as well as the whole of the lower haughlands. On Sunday,
1 June 23, in the same year, a spate occurred which was remarkable-

for the sudden and extreme disoolorationi of the water in the river.*'
This was caused by the rain and flood-waters washing the loose and
dry detritus off the surface of the land after a long spell of dry, hoL

* See H. Coates, Proc. Vol. IV., p. cxxxvii.
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weather. It is noticeable that this extreme discoloration of the
river at Perth always occurs after there has been a sudden spate
in the valley of the Isla. This is due to the fact that the Isla, with
its tributaries, drains the red clays of Strathmore.

1909. Two floods occurr d in this year, one on January 18
and the other on October 15. The first of these was caused by the
melting- of the snow, and reached a level of 17.87 feet above
•Ordnance Datum at Perth Brid e. The water was lapping over the
:stone parapet opposite the Museum.

1910. During this ye r a succession of spates occurred, on

February 20, March 3, August 29, and December 10. The highest
¦ of these was the one in August, which was noteworthy as being one
-of the summer floods. The height registered at the Water
Works was 14 feet 9 inches above Ordnance Datum. During June,
July and August about 13 inches of rain had fallen, or fully twice the
normal amount.

1911. A spate occurred on November 6.

1912. In March of this year a spate occurred, but a much more

.serious flood was experienced on December 20. On this occasion

the flood level at Perth Bridge reached 18.37 feet above Ordnance
Datum, being the highest since 1894. This level was maintained
for forty hours, which is a very exceptional period for the maximum
duration of a flood. During that period the discharge must have
reached an enormous total.

1913. On May 9 another flood was experienced, which was
almost as severe as that of the previous year, the height at Perth
Bridge being 18.31 feet above Ordnance Datum, which is only .06
below that of 1912. This was another remarkable instance of a
summer flood, and was the highest summer flood of which we have
an  record. Its effects were felt throughout the whole of Perth¬
shire, and also in Forfarshire, where serious damage was done.

On August 20 of the same year another flood was experienced,
particularly in the upper reaches of the Tay Valley. Mr. M Intosh
records that at Inver, on that occasion, the river was only 6.75 feet
lower than it was in 1894.

Spates occurred on March 6, 1915, and January 1, 1916. On
both of these occasions the Inches were partially covered with
water.

Before leaving the subject of the floods, it is interesting to note
the months in which most of them occurred. Of the floods referred
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to above, the number which occurred during- the six winter months
-and the six summer months respectively were as follows : 

WINTER FLOODS. SUMMER FLOODS.

October, 3 In April, 0
November, 2 ,, May, 1

December,. 7 )> June, 0
January, 6 ,, July, 0
February, 9 ,, August, 1

March, 7

Total, 34

,, September, 1

Total, 3

Of the 37 floods of which the dates are recorded, therefore, 92
er cent, occurred durin  the winter half of the ye r and only 8

per cent, during the summer half. It will be seen that February
Is the month when the river is most liable to be flooded. This is
what we should expect, as it is then that the winter sno s begin
to melt on the hills, and that the ice, if the river has been frozen,
Is liable to be broken up. In other words, it proves that thaw is
the most powerful determining cause of flooding.

2. DROUGHTS.

We do not require to divide the droughts into two periods,
because, as we have already seen, all those of which we have any
¦exact data fall within the modern period, that is, the period since
the close of the eighteenth century. The earliest recorded drought,
Indeed, coincides with the opening years of the nineteenth century,
for the years 1801, 1802 and 1803 were long remembered in the
district as the dear years.  The droug ht began in the spring of
1801, when the growth of vegetation was checked by the long-
¦continued lack of moisture. When summer came, intense heat

burnt up every remaining blade of vegetation, so that by autumn
the harvest was a complete failure. Water became so scarce that

the mills, both in the town and the surrounding country, were
brought to a standstill. The harvest se son of 1802 was equally
disastrous, and the drought continued until midsummer, 1803, by

hich time the country was completely parched. During the mid¬
ummer markets, however, a terrific thunderstorm came on,

accompanied by torrential rain, which saved the crops for th t
¦season. The consequence was that the price of me l fell within
a short period from 3/6 to 1/- per peck.

These   dear years,” however, were a blessing in disguise, for
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the dire necessity of the times led to a revolution in ag-riculturaE
methods in Sco land, by which the yield of the land has bee ,
enormously increased. Even apart from mo ern importation of

food-stuffs, it is impossible that Sco land could ever ag-ain suffer
as she did in these sad days, so greatly has agricultural science
advanced.

The next great drought occurred in 1826, traditions of which
still linger in the Dunkeld district, where it was considered that
the level of the river at that date was the lowest of the century.

In June, 1859, the water at Perth Bridge fell to 5.61 feet above
Ordnance Datum. Droughts also occurred in 1875, I878, 1880,.
1886 and 1887, when the water o er the filter at Perth Water Works,
fell to levels varying from 2 feet 5 inches to- 2 feet 10 inches. The
last of these must have been more severe in the upper reaches of
the Tay than it was at Perth, for Mr. M Intosh records that at
Inver the water reached a lower level than it had done since 1826.

During the summer of 1894 there was a very long-continued'

drought, which reached its climax on October 4. By that time-
the Tay and its tributaries were reduced to almost phenomenally
small proportions. At Inver, indeed, the level was even lower than,

it had been in 1887, so  that it must have been almost as low as in
1826. During the two preceding months, only about half an inch:
of rain had fallen in that locality an amount often exceeded on   
summer afternoon. In August, 1899, another severe drought was

experienced, when the Tay at Inver fell to> within half an inch of
the level of 1894.

During the first decade of the present century, droughts were-
experienced in 1902, 1905, 1906, 1907, 1908, 1909 and 1910, when
the level at the Water Works ranged from 1 foot 5  inches 
to 2 feet 9 inches. In September, 1907, a water famine was.

threatened, but was averted by heavy rains in October.
During the present decade, low levels have been experienced in.

1911, 1913 and 1914. The summer of 1911 was an extremely hot
and dry season. The rainfall at Perth for the whole year was;
only 20.46 inches, or 66 per cent, of the normal, and the ther¬

mometer reached a maximum of 90° F. in the screen. The springs

were dried up, and a water famine was threatened.

The drought of 1913 was much the most severe that has been-
experienced within recent years, throughout the whole of the Ta 
Valley. It continued during all the summer months, from the
beginning of June to the end of September. During that period
only about three inches of rain fell at Perth, three-fourths of the 
days being rainless. The lowest level reached by the river at Perth-
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Bndg-e was 5.0  feet above Ordnance Datum. At Inver it fell to
a point 6f inches lower than the level of 1894.

When we come to co pare the dates on which these droughts
occurred, we find, as we should expect, that the conditions are just
the reverse of those we found in the case of the floods. All of them
occurred durin  the summer months, from April to October,
inclusive. The figures are as follows : 

In April, 1

>> May, 0
,, June, 5
,, July, 10
,, August, 3
,, September, 4
,, October, 5

Total, 28

July is thus seen to be the month which is most liable to
droughts, representing the midsummer period, when temperature
and evaporation are at their maximum, and humidity and rainfall
.at their minimum. During these seven months, also, there is no
melting of snow to augment the streams.

As a rule it will be found that the hoods and droughts which I
have enumerated occur in different years, but there are one or two

notable exceptions to this rule. In 1894, f°r example, we had, in
February, one of the highest floods of the century, and, in October,
one of the most severe droughts. The winter which followed 

oreover, brought one of the most prolonged frosts of recent times.
1913, also, was a year remarkable both for high and low levels, the
former, strange to say, occurring in early summer (May), and the
latter in late summer (August-October). One writer, Peacock,
speaks of the great inundations occurring in semi-centennial
periods, but I do not know that this is quite borne out by all the
facts. Of course, it depends partly on what is meant by the
expression   great inundations.,,

. The last generalisation I shall attempt is to compare the highest
with the lowest authenticated level of the Tay. The highest flood
level recorded on Perth Bridge is 22.61 feet abo e Ordnance Datum,
in 1814. The lowest is 5.07 feet, during the drought of 1913, just
about a hundred years later. The difference between these two
extremes, it will be seen, is 17.54 feet, which probably represents

volume of water five or six times greater than that of the river
in its normal condition.



Plate XXVI. Records of Floods cut on Perth Bridge—North Side.



Plate XXVII. River-level Gauge on Perth Bri  e South Side,



Plate XXVIII. River-level Gauge on Railway Bridge, Perth.



Plate XXIX. Floo -levels cut on Tree, Right Bank of Tay, near In er, with
Mr. Charles M ntosh.
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APPENDIX  .

Great Frosts of the Tay V lley.

It may not be out of place to mention here the dates, so far as I have been

able to ascertain them, when the river Tay has been frozen  t Perth, as the

breaking up of the ice has frequently been follo ed by serious inundations.
1740. This is the first great frost of  which we have authentic records.

ccording to Cant, it lasted for a long period. The Tay was frozen firmly
across, and floods followed the breaking up of the ice.

I773-74- This frost continued from December, 1773, till the beginning of
February, 1774, freezing the river completely across, from the mouth of the
Almond to a point below Perth. The ice in some places attained a thickness of
eighteen inches. Serious flooding and much damage to property followed the
breaking up of the ice.

1813-14. Durin  this winter there was a very severe, frost, lasting from

December, 1813, till February, 1814, by which time net only the Tay, but its
tributaries as well, had become completely frozen. Seriou  flooding, as we have

already seen, followed the breaking up of this great mass of ice. Mr. MMntosh
informs me that his father remembered the river being frozen at Dunkeld at

this time. The Duke of Atholl had cannons brought from Stanley Hill and
placed in position ready to break up the ice if it. should endanger the ne ly
erected bridge at Dunkeld, but this did not prove to be necessary.

1837-38. During this winter the Tay was frozen firmly from side to side,
as far down as the mouth of the Earn, the frost continuing for eight weeks.

On this occasion two public dinners were cooked and eaten on the ice, the one

being given by the Messrs. Graham, Shipowners, and the other by the Masters
of the sailing ships whose vessels were frozen into the harbour. As tlm ice

broke up gradually, it did not do so much damage as on some previous

occasions.
i854"S5- This was the winter of the Crimean War, when very severe

weather was experienced. The Tay was completely frozen for several weeks,

the ice breaking up on March 1, 1 55- (Perth Courier, Maich 5, 1855.)
1860-61. This winter Was said to be the most severe since 1837-38. The

frost lasted from the end of December, i860, till the middle of January, 1861,

and the Tay was completely frozen for two miles above and below Perth.

id., January 18, 1861.) . . . . '
1878-79. During this winter the frost continued from the beginning of

December, 1878, till after the middle of January, 1879, and the Tay  as com¬

pletely frozen most of that time, (id., January 14, 1879-)
1880-81. This was another severe winter. The Tay was completely frozen

for several weeks, the ice breaking up on February 3, 1881. (fide W. Barclay.)
1894-95. During this winter a very severe and long-continued frost was

experienced, lasting from December, 1894, till February, 1895. In the latter
months the thermometer fell to zero, Fahr. The Tay was completely frozen

across for several weeks, horses and carts, as well as foot passengers, crossing

it freely. Fears were entertained regarding the breaking up of the ice, but

not much damage was done.
1910. Another severe frost was e perienced in the early months of this

year, the thermometer falling as .low as 3 degrees below zero on January 28.
Although the cold was thus more intense than in 1895, it did not last so long,
and, therefore, did not produce such marked results. The Tay was very nearly

frozen across between the bridges, but not quite. A photograph of the river

with the ice will be found in our Proceedings, Vol. V., p. lix.
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A i'i;xi)ix b. Floods .o  thk Historic Plrio  to the close of 1 9$.

Year.
1
I Date.
1

Reign. References. Remarks.

1210

1582
1589

1607
1621

1740

J774 .

1794

Sept. 29

Nov. 23
Dec. 20
Jan. 14
Dec. 2 

Feb. 21
Oct. 14

[In Winter]

Feb. 11

March

William the Lion.

James VI.
Do.
Do.
Do.

Do.
Do.

George II.

Geor e III.

Do.

Fordun, Boetius, Holingshead.

Perth Chronicle. 
The Mercer Chronicle,  and Dundee s Diary.

Do.  o.
Do. do.

Perth Chronicle.”
Kirk Session Re ister, and Calderwood.

David Peacock,   Perth: its Annals and
Archives,” p. 467.

Morison s   Memorabilia of Perth,” p. 220.

Dr. Marshall’s   Historic Scenes in Perth¬
shire,  p. 49.

Swept away the Brid e of Perth, and Chapel
of Our Lady.

Bridge over the Almond destroyed.
Three Arches of Perth Bridge destroyed.
Five Arches of Perth Brid e destroyed.
Certain Pillars or Supports of the Bridge de¬

stroyed.
Perth Brid e finally destroyed.
Milne’s Bridge destroyed, four years after its

completion.
Caused by breakin  up of ice.

Caused by breaking up of ice. Smeaton’s ilewly
completed Bridge undama ed.

Caused by breaking up of ice.



APPENDIX C. Floods of the Modern Period from 1800.

tight, above Hght. bove

Year. Date. O. D.  t
Perth

O.D. at
Water

References. Remarks.

Bridge Works.*

1814 Feb. 12
Feet.

22.61

Feet.
Perth Co rier, Feb. 17, 1814. The highest flood recorded on Perth Bridge 

caused by melting ice.

Three feet lower than the 1847 flood.

1847
1849

Oct. 7
Feb.

19.78
[16.78]

C. McIntosh, Proc., vol. v., p. l .
Thos. Hay Marshall,   History of Perth, 

p. 465. _
Pe th Courier, Dec. 6, i860.COO 0 Dec. 2 [I7-25] Height of water at Perth Bridge said to be

17.25 feet,   the highest since 1847. 

1868
1877

1 March
Jan. 8 14.25

C. McIntosh, P oc., vol. v. p. l .
Heights at Waterworks supplied by Mr. D.

Nearly as high as 1847, but not quite.

Stewart, Water Mana er.

1883 j Feb. 22 14.08
1884
1888
1894

| Feb. 13.
1 Jan. 5

18.61

14.41
14-75
16.25 H. Coates, P oc. vol. ii., p. xxii. Much damage in upper reaches of the Tay

Valley 7.99 inches of rain at Dunkeld in Feb.

1 Dec. 11
15.25 Strong S.W. wind; 2.37 inches of rain in pre-

ceding week.

1902 | Dec. 2
1 Jan. 31 18.24

14.25
16.25 | T. S. Grant, Proc., vol. iii., p. cvii. ;

Wind S.E.; 3.5 inches of rain in preceding week
3 Great destruction in the Tay and Tummel

I9°3
C. McIntosh, id., vol. v., p. lx. 1 Valleys; wind W. and  .VV. ; Haughiands

j and Inches completely covered; level at
J Inver 4 inches less than in 1868.|

1903
1903

| Feb. 9
| Mar. 21
|

i3-83
16.25 H. Coates, Proc., vol. iii., p. cxlviii. Rainfall at Perth, Dec. 1, 1902, to Mar. 7,

190 , 15.99 inches.

1906
1
| Mar. 17 15-33 /

I
H. Coates, Proc., vol. iv., p. cxxiii; Large tracts of the Upper Haughiands in the
C. MHntosh, id., vol, v., p. lx. Tummel Valley covered; Inches completely

covered.1

< ft*



* 9 *

1909

1909
1910

Jan. 18

Oct. 15
Feb. 20

17.87 16.58

13-33
I3-25 A. M. Rod er,  roc., vol. v., p. c  xii.

Water lapping over coping stone in front of
Museum; wind S.W. Caused by melting snow.

Caused by melting ice. Tay at Perth had been

1910
1910

Mar. 3
Aug. 29

13-25 A. M. Rodger, Proc., vol. v., p. cxxxii.
A. M. Rodger, Proc., vol. v., p. c xxii.

frozen on Jan. 28. (See Phom,, Proc., vol. v.
P- lix-)- .

Severe summer flood; rainfall during June-

1910
1911
1912
1912

Dec. 10
Nov. 6
Mar. 4
Dec. 20 18.37

13.08
11.08
I3-I7
I5-75

A. M. Rodger, Proc., vol. v., p. clxxxii.

A. M. Rodger, Proc., vol. v., p. ccxxvii.

Aug., 13 inches. (See Photo., Proc., vol. v.,
p. cviii.).

Highest flood since 1894; Inches completely

i9I3 May 9 18.31 16.08 ( A. M. Rodger, Proc., vol. vi., p. I ii.
covered; flood level maintained for 40 hours.

) The greatest summer flood o  recent years in

I9I5 Mar. 6 

1
12.83

A. Watt, JL, Scot. Met. Soc., 3rd Ser.,
vol. xvi., p. xxx.

H. Coates, Proc., vol. vi., part iii., table.

Perthshire and Forfarshire; Inches com-
I pletely covered; March, with 5.04 inches of
J rain, was the wettest March for 58 years.

Inches partially covered.
1916 Jan. j 16.84 i5-5o H. Coates, Proc., vol. vi., part iv., table. Inches partially covered.

* The levels at the Water Works  re t ken before the river  t the Rail ay Bridge is affected by the tides.



APPENDIX D. Droughts of the Mode n Period from 1800.

Year. D te. I
i

Hght.  bove
O.D.  t
Perth
Bridge

-Ight. above
O.D. at
Water

Works.

References.

1801-2-3

Feet. Feet.
George Penny,   Tr ditions of Perth,  p. 140

1826 C. McIntosh, Trans., vol. vi., p. 1.

1859 June 5.61

1875
1878
1878
1880
1880
1886
1887
1894  

June
July
Aug.
Sept.
Oct.
July
July
Oct. 4

3-50 .
3-33
3-i7
3-33
3-33
3-58
3-33 ,

3,0 j
C. McIntosh, Trans., vol. vi., p. 1.
H. Coates, Proc., vol. ii., p. xli.
C. McIntosh, Proc., vol. iii., p. 1-; Trans.,

vol. vi., p. 1.

1899 Aug. 25 3-75 C. McIntosh, Proc., vol. iii., p. 1.

1902
I9°5
1906
1907
1907

July
Tune
Oct.
July
Sept.

3-33
2.96
3-S°
3-33
3-11 H Coates, Proc., vol. iv., p. clxxvi.

1908
1 08
1 09

April
July 8

1 July 6 1

3-i7
3-47
2.20

Remarks.

The Dear Years three successive harvests
destroyed by long continued droughts.

The lowest level of the century at Inver.
Seventeen feet belo  the level of the 1814

flood at Perth Bridge.

Lowest level at Inver since 1826.
Long spell of drought; Tay and its tributaries

reduced to  henomenally small proportions.
Rainfall, Aug. 20 to Oct. 20, .51 inch; level at

Inver lower than 1887.
Level at Inver within half an inch of the 1894

level.

The Tay and its tributaries fell so low as to
threaten a water famine; no rain during
Sept. 12-2S.

**



1910 July 20 2.22 |
1911 June 15 3-28 h A. M. Rod er, Proc., vol. v., p. clxxxiii.
191 i July 18 2.25 1 C. McIntosh, Trans., vol. vi., p. 1. ]Springs dried up; water famine threatened;
ig Sept. 21 5-S3 3-75 1 - Max. Temp., 90 deg. F.; rainfall for year,

_ 20.46 inches.1911 Oct. 20 5.60 3-4i 1
1
\J

Photo., Proc., vol. v., p. c l. Level at Inver, 1.5 inch above the 1894 level.

1913 July 31 5-38 2.91 j A.M. Rodger, Proc., vol. vi., p. Ixii. J
A

I9I3 Aug. 20 S-°7 2-75 1 C. McIntosh, Trans., vol. vi., p. 2. Severe drought and water famine at Perth, •
Sept. 6 5- T5 2.67 | - lasting for three months.

J913 Oct. 10 3-12 1 (Wi h illustration of marked stone.) iLevel at Inver on Aug. 20, 6.75 inches below
1
IJ
1

the 1S94 level. [N.B. The level at water¬
works was taken on Sept. 7.]

1914 June 17
1

3 33 1
1

H. Coates, Proc., vol. vi., p. xcvii.
J
Tay very low.
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APPENDIX E.

Diagram of the Floods and Droughts of the Modern Period.

Note. Most of the levels in this Dia ram must be taken as only relatively

accur te. They are all computed with reference to Ordnance Datum at Perth

Bridge, but the majority of the observations were actually t ken at the Water

Works. In these cases an amount was added equivalent to 2.2 feet, which is

the mean of the differences  here observations were taken at the two points

on the same day. A certain element of error, however, arises from the fact

that the observations were not always taken at the same hour, and therefore

the rise or fall of the tide might cause slight discre ancies. Keepin  this caution
in view, the Dia ram may be taken as representing fairly approximately, in

raphic form, the comparative levels of the Tay at Perth Bridge in times of

flood and drought during the past century. The approximate mean normal

level of the river is indicated by a dotted line at 7.5 feet above Ordnance Datum.

For the sake of the uninitiated it may be e plained that the term Ordnance
Datum stands for Mean Sea Level at Liverpool.

The floods are indicated by shaded columns, and the low levels by black
columns.

XIV. Note on an Old Weather Record found amongst the

M.SS. of the Antiquarian Museum.

By Henry Coates, F.S.A. Scot.

(Read 10th February, 1916.)

On taking- over the charge of the Antiquarian Museum in Geor e
Street in Decepnberj 1914, I found in a safe concealed in the wall a
large assortment of old documents of a most heterogeneous
character. Amongst these  as a small manuscript volume, 6  by
4J inches, and about   of an inch thick. Its leaves, 118 in number,
were brown with age, and it had orig'inally been bound in black
leatherette, which had now been reduced to a condition of tattered
brown paper. Altogether, it had a most disreputable appearance,



Plate XXX. Diagram of the Floods an  D oughts of the Tay at Perth Bridge from 1801 to 1916, and Mean Normal Level,
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fout when I began to turn over its fragile pages their contents at
once arrested my attention. It was a diary of the weather, kept
without a break for twenty years in the second half of the eighteenth
¦century, from February, 1754, to June, 1774.

The book has no title page, and no contemporary note or
¦explanation of any kind, but on a fly-leaf at the end is the following
-comparatively recent inscription :   Literary and Antiquarian
Society. Presented by Thos. Soutar, Esq., Gommercial Bank,
Perth.  The Minute Book of the Society, at pa e 191, has the
following entry :  Donations received during 1858-9, * * * .
Thos. Soutar, Esq., Commercial Bank, Register of the Weather
kept at Perth from 1754 to 1774.” The Donation Book of the
Society, at page 50, has the following entry : “ May, 1859. Pre¬
sented by Thos. Soutar, Esq., Commercial Bank, Register of the
Weather from 1754 to 1774. Kept near Perth.” The interest of
these two extracts lies in the difference of the two prepositions used
to denote the locality, “at” and “near” Perth. Internal
-evidence points to the latter being the more correct, because the

iary or register appears, from the frequent use of agricultural
xpressions, to have been kept by a farmer. The questions then

arise, how near was the farm to Perth, and where was it situated?
Mr. Thos. Soutar died on January 6, 1906, and was buried at
Wellshill Cemetery, Perth. In order  o get some information
regarding his forbears I wrote to his son, Mr. J. T. Soutar, Com¬
mercial Bank, Maybole, Ayrshire, and got the following reply : 
“ There have been Soutars about Blairgowrie for more than two¦hundred years. My grandfather was Parish Schoolmaster there.

He died about i860, and his forefathers lived in the farm of Mause.
Perhaps it was there the meteorological observations were taken.”
I am inclined to think that Mr. J. T. Soutar is correct in his surmise,
or several places in the neighbourhood of Blairgo rie, such as

I.awton, Brechin and Dundee, are referred to in the diary. Blair¬
owrie is in Perthshire, and is about fifteen miles distant from Perth.

Th  farm of Mause is about three miles further north. Mr. Thos.
Soutar may possibly have come into possession of the diary on the
d ath of his father in 1859 (  about i860 ”), when he presented it to
the Museum.

The whole diary is written in a neat, clear hand, regular, and
frea»from corrections. Each page contains the record of one mdnth,

expressed, from June, 1758, onwards, in eight columns, showing
respectively the day of the week and day of the month, the moon s
age, the baro eter (read at 9 a.m. and 9 p.m.), the thermometer,
the direction and force of the wind, and notes on the weather, etc.
The writer also records the comparatively rare occasions on which
he was ill or absent from ho e. The following are the entries
recording these occurrences : 
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Au ust i756   At Edinburgh and Dalkeith.  (5 days.)
uly i'7«:8   At Brechin.  (8 days.)

y 1760-” At Goat Whey Quarters. (4 weeks.)T  mher 1760 ” Confined by a fever. (10 days.)
Tuly i76i ” At Scone, Kirkland, and Lawton.” (3 days.)
February, 1763-  Confined   r  m-  (3 dayS,)
October, 1765   At Lawton.  2 days.
January, 1767   Indisposed. (2 ays.) days')
ul ,. 67    At Edinbur h and Dalkeith. (4 days.)  

August, 1767  At Dundee, Lawton, and Kirkland.

Tul !769-   At Balgersho, La ton, and Redstone.”
(3 days.)

August, 1770   At Dundee.” (4 days.) „
April, 177     Co fined for these two days to bed.

,. . 1n_t illness probably marked the beginning of the end, for

journeys from home   "khey Quarters,  probably

during the twenty years covered by the diary, an g

thaf td PdL7yeto Mr. Andre  Watt, Superintendent of the

r s rident hat''"      'ar exttemely fn me  r   cal r ords
for Seo nd co ering the same period as th.s one so tha  t .s
almost unioue Of course, its scientific value  ould be  reater
the exact  osition and elevation of the station  ere known for
certain and if more  ere kno n regardin  the comparative
accuracy of the instruments used. The general remarks on the
weathe  in the last column, however, have evidently been made
with great care, and form a valuable record in themselves 

Sir Napier Shaw has very kindly supplied me with a critical
analysis of the statistics of,  ressure and temperature and t
append to the present paper, to ether with two tables
monthly means, prepared under his direction.

«
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TABLE I. Values Of Mean Pressure for t e years 1754-1774  t Perth.

5 (9-]-2ih) reduced to 320 F., M.S.L., and Lat. 450.

Jan. Feb.' M rch. April. May. June. July. August. Sept. Oct. Nov. Dec. Ye r.

1754 29.83 30.17 29.85 29.81 29.81 9.84 29.89 30.15 29.66 00O' 29.83 29.88
I755 30.13 29.85 29.74 29.64 29.96 29.87 29.77 29.85 29.77 2Q.QO 29.50 29.58 29.80
1756 29.63 29.83 29.85 29.90 29-95 29.69 29.88 29.86 29.99 29.77 29.97 30.08 29.87
J757 29.68 29.89 2 9-73 29-75 29.87 30.03 29.77 29.71 30.21 30.12 29-50 29.84 29.84

30.0X 29.60 29.78 29.99 30.II 29.89 29.65 29.82 30.06 29-93 29.78 29.82 29.87
I759 29-75 30.06 29-75 30.00 29-95 29-75 29.94 29.88 30.00 29.81 29.84 29.84 29.88
1760 29.86 29.72 30.04 30.03 29.92 29. 6 29-75 29.78 29.60 29.72 29.56 29.791761 30.26 29.63 29.84 29.97 29.85 29.87 29.81 2 .86 29.77 29.79 29.68 29.71 29.841762 29-59 29.89 29.85 29-93 30.05 29.98 29.86 29.90 29.70 29.89 29.83 30.27 2 .qo1763 30.07 29.41 29.90 30.OI 29.92 29.90 29.67 29-75 29.94 29.89 29.91 29.51 29.821764 29.46 29.74 30.04 29.82 29.92 29.91 29.86 29.87 30.01 29.84 29-97 29-73 29.851765 29-55 29-95 29.2 29.85 30.12 30.04 29.97 29.90 2 .QO 29-54 29.88 29.99 29.831766 29.40 30.05 29.76 29.87 29.91 29.81 29.81 29.92 2Q.Q2 29.81 29.91 30.04 29.851767 29.83 29-43 29.81 30.13 29.84 30.OI 29.68 29.79 29.86 29.71 29.69 29.86 29.801768 29.81 29.81 .30.21 29.81 29.99 29.82 29.77 29.83 29.84 29.77 29.53 29.78 29.831769 29.80 29.58 2 9-93 29.85 29.98 29.89 . 29.97 29-74 29.74 30.19 29.81 29.82 29.86
1770 29.97 29. 4 29.87 29.81 29-93 29.79 29.98 29-95 29.72 9.70 29.66 29.62 29.82
1771 29-73 29.97 29.99 30.04 29.88 30.09 29.92 29.82 30.14 29.67 30.06 29-53 20.QO
1772 29.81 29.66 29.71 29.96 30.18 30.00 29.92 29.83 29.80 29.82 29-54 29.89 29.841773 2 .69 29.84 30.12 29.80 29.96 29.90 30.01 29.94 29.62 29.61 29-59 29.78 29.8 
1774 29.71 29.65 29-93 29-75 30.04 29.92

Mean 29.79 29.78 29.87 20.89 29.96 29.89 29.85 29.84 00nN 29.80 29.76 29.81 2 9.84



TABLE II. Values of Mean Temperature For the years 1758-1774 at Perth at Noon.

Jan.
0 F.

Fob.
0 F.

March.
0 F-

April.
0 F.

May.
° F.

June.
° F.

July.
0 F.

Au ust.
° F.

Sept.
0 F.

Oct.
0 F.

Nov.
0 F.

Dec.
0 F.

Year.
° F.

1758
1759

5° 64 64 66 67 60 49 48 44 54-3

48 48 47 51 56 63 67 63 ' 57 54 46 42 53-5

.1760 40 43 49 52 55 64
64

65 63 52 47 47 53-5

1761 48 46 49 5° 57 63 64 58 5 2 48 48 53-9

1762 46 46 1 45 Si 59 65 66 60 57 52 4 48 53-7

1763 43 • 49 49 5i 56 63 63 63 58 52 49 49 53-3

1764 45 48 48 5 2 56 62 66 63 58 54 47 46 53-8

1765 51 45 47 5 2 56 64 67 65 59 53 48 46 54-4

1766 44 44 49 53 53 61 68 68 57 55 5i 47 54-2

1767 40 49 48 53 56 62 64 65 63 55 52 5i 54-8

1768 43 49 5° 55 63 64 65 66 57 56 49 50 55-8

1769 46 47 51 58 60 67 64 61 55 51 49 55-2

I77° 48 49 47 51 56 55 64 65 62 54 48 45 53-7

I77I 43 47 47 51 56 62 63 62 58 53 50 50 53-5

1772 43 44 47 5i 56 63 65 63 58 57 50 48 53-8

1773 47 45 53 53 56 63 64 65 58 54 49 47 54-4

1774 40 45 49 54 53

Mean 44-7 46-5 48.4 5i-9 56.9 62.4 65-3 64.2 59-o 53-5 48.9 47-3 54-i

Perth,
1883-1908

Mean
Max. ! 42-5

1
1 43- 3
1

46.7 52-5 58.3 64.8
1

66.9
1

65'4 61.75 53-4 47-3 1 42.9 1 53-8
1

Highest 1758 tft 1774, 77° F. ; 1883 to 1908, 88° F. Lowest 1758 to 1774, 28° F. ; 1883 to 190S, o° F.

« <T



H. COATES ON  OTE ON AN OLD WEATHER RECORD.

APPENDIX.

Notes by Mr. C. E. Brookes, B.Sc.; communicated by Sir Napier Shaw,.

Director of the Meteorological Office, London.

The diary gives daily meteorolo ical observations from February ist, 1754,

to June 12th, 17 4. At first there is merely pressure at 9 a.m. and 9 p.m.,  ith

wind direction and weather. On June ist, 1755, the observer commences to
estimate the force of the wind according to a scale of o to 3, o equals calm

and 3 equals stormy. On April ist, 1758, he commences to record temperature
about noon.

Some attempt was made to tabulate the observations of pressure and tem¬
perature, and the results are shown in table  1 and 2.

The readings of pressure were taken at 9 a.m. and 9 p.m., and extend,

ith very few omissions, over more than 20 years, and the means for each hour-

were calculated for each month. As a rule the 9 p.m. mean was slightly below

the 9 a.m. Nothing being known about the index error of the barometer, or

the corrections necessary to reduce the readings to mean sea level and 320 F.,

it was necessary to compare them with some set of readings for which these-

corrections were known. Fortunately during the years 1769 to 1774 observations

had been taken at Hawkhill Blouse, Edinburgh, and had been e amined and
reduced by Mr. R. C. Mossman ( The Meteorology of Edinburgh,  Part IE,
Trans. Roy. Soc. Edinburgh, Vol. XXXIX., p. 109), and the Perth observations-

were co pare  with these, and the mean differences of the two periods im
common were found. These differences  ere : 

Edinburgh Perth, 1769-1774.

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Year

,097 .109 .111 .173 .203 .263 .302 .293 .242 .188 .172 .123 .183

The differences for any particular month were fairly consistent from year to

year, but the variation from month to month is confusing, ¦ the difference

ran ing from .097 inch in January to .302 inch in July. The observations at
Edinburgh are stated to be reduced to 320 F. and Mean Sea Level, but not to

normal gravity. If the Perth figures are unreduced, in a mercury barometer
the difference, should be greater in winter than in summer. Possibly the instru¬

ment had a dial worked by levers which were so considerably affected by
temperature as to reverse this sign.

These differences were smoothed graphically, and by means of them the
monthly means at Perth were reduced to 320 F. and Mean Sea Level, and im
addition the correction for gravity has been applied.

To allow for the change of mean pressure from Edinburgh to Perth an

additional correction of about 0.10 in. should be applied, but this has not been

done, as there are advantages in leaving the readings more directly comparable 
with those at Edinburgh.

Another difficulty now arose. The annual means at Perth showed a pro¬

gressive decrease of so great an extent that it must have been caused by a<

deterioration of the instrument. In order to correct for this change it was

ecessary to assume that the deterioration follo ed a smooth curve, the rate 
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of deterioration increasing uniformly durin  the whole period, not an improbable

occurrence. The correction based on this curve has been applied to the figures
in Table I. On the whole, there seems no reason why the results should not

.be as trustworthy as such early observations usually are.
The results of a study of the temperature observations are shown in Table II.

There  re two series of temperature figures; from April 1st, 1758, to November

30th, 1767, the observations were taken with a thermometer whose scale showed

the number of degrees above and below  temperate,  thus 0.40 means 40
degrees below  temperate,  and 15.0 means 15 degrees above “temperate. 

From December 1st, 1767, to June 12th, 1774, the observations were taken
with a thermometer graduated in degrees Fahrenheit. The observations were

.apparently taken at or about noon throughout, but occasionally additional

readings were taken, and then it is not certain whether the first reading is in

the morning and the second at noon or the first at noon  nd the second in the

afternoon or evening.
If  e suppose that the mean annual temperature and the difference between

summer and winter are the same in the first period as in the second, we find

that 0.0 or “ temperate” equals 6o° Fahrenheit, and two degrees on the scale

¦ of the first thermometer equal one degree Fahrenheit. The earlier means are

converted on this principle, and the monthly means for the wjiole period are

given in Table II.
No particulars are known about the exposure of the thermometer, but it

does not appear to have been good, for the temperatures, especially in winter,

are higher than one would e pect, and the range is very much less. For com¬

parison with the monthly means, the means of the daily maximum temperatures

at Perth during the period 1883 to 1908 (Report of the Perthshire Natural
History Museum, 1908) are given at the bottom of table 2, fro  which it

appears that the mean of the old observations is slightly higher th n the mean
maximum at Perth during recent years.

Various other differences are shown in tabular form below

Mean and Extreme Tempera ures at Perth.

1883-1908

A. January, Mean 44-7 A. January, mean max. 42-5
B. July, Mean 65-3 B. July, mean max. 66.9
B-A. . 20.6 B-A. 24.4
Absolute Highest

(June 26, 1759) 77 Absolute Highest 88
Absolute Lowest

(Jan. 18 & 19, 1767) 2 8 Absolute Lowest O

Probably the thermometer from which the old records  ere taken was

suspended against the wall of a house, but not exposed to direct sunshine. It

must have been artificially warmed in some way, for even when the observer

noted   hard frost   the thermometer commonly read above freezing point. Of

•course, the very great difference between the absolute lowest during the two

periods is partially accounted for by the absence of night readings during the
<earlier.
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In conclusion, it appears that although the records are only partiall  com¬
parable with recent records, owing to our ignorance of the instruments used,

the exposure and even the exact locality, they are very comparable inter se,

and readily give us the hottest and coldest days and months, and the days and
months with the highest and lowest pressure. Moreover, the number of these

•old records which have been brought to light is steadily increasing, and it may
ultimately be possible to compare them with another sufficiently to write the
meteorological history of the 18th century with considerable certainty.

XV. Perth's Infant Mortality.

By Dr. C. Parker Stewart, M.O.H.

(Read 13th April, 1916.)

The subject with which I trust to eng-age your attention for the
next hour is one which at first sight may not seem of SO' great an
interest as those which you have already heard, but in its importance
I feel inclined to give it precedence. You will be disappointed if you
think the lecture will be full of novelty. It will, I grant you, be full
of facts,and while I have some difficulty in rendering this departme t
of medical science'in a popular manner, yet, I hope to place before
you some medical knowledge and facts relating to infant life in  ur
city, which shall not only be easily understood, but better still, I
trust, be remembered and best of all prove useful. The State
endeavours to secure sanitary conditions of life, but its efforts will be
futile if it does not enlist the active co-operation of every individual.
By studying your own welfare and that of others and making the
conditions  hich surround you as healthful as possible, you take
your place in the march of progress and advance the interests of
your neighbours and the community at large.

Some of you may be aware of that beautiful allegory of
Addison s, entitled   The Visio  of Mirza,  i  which Mirza looks
upo  a great valley washed by a rapid tide. His guide info ms
him that he views the Vale of Misery, and that the tide of water
forms part of the great tide of Eternity, which is Time. Across the
seething waters passes a bridge, the ends of which are shrouded in
mist and shadow. The bridge represents human life. It contains
three sco e and ten arches, but at the distant end several of the
arches are inco plete and shattered. Crowds of people throng the
bridge, some going slowly, others bustling hurriedly, and Mirza
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is shocked to note that as they pass along the p ssen ers now and
then disappear mysteriously from sight and fall through trap doors,
into the Tide of Eternity. The beginning of the bridge swarm 
with pit holes, gradually lessening in number with many fewer in 
the .middle only again to increase towards the end. What does it
mean:  Nothing more or less than a parable of Human Life. The
pitfalls which are m st numerous at the beginning of the bridge,
represent the diseases or chances of death in infancy a time when
nature calls the parents t  safeguard their little one s footsteps and '
guide it to a safer though still dangerous haven, and it is only
natural that towards the end of man’s earthly term, when resistance
to disease becomes feebler, the pitfalls should again become 

frequent.
The lesson to be learnt from this parable is that though these

trap doors be many, science is able to lessen their number and
science has during the past years done much to obliterate the e:
pitfalls and I propose to-night confining my remarks to the nature:
of some of the pitfalls of infancy, i.e., up t  a period of a twelve-
month, and how some, with a little common sense, could be avoided.

It is necessary, however, in the first place, if one is to  get a f ir
grasp of this serious subject, to take note of our birth-rate a_
bir h-rate which, if continued in the same ratio as past years, must,

become a grave national question. (See Chart i, Plate 32.)
An examination of the above Chart shows the steady decline

in the birth-rate in the city during the past years, having fallen from
28.1 in 1899 to 19.9 in 1914; the lowest rate of 19.3 being recorded,

jin 1913.
It has been held that a high birth-rate is the natural result of

prosperity, and that absence of prosperity is one of the chief causes-
of a low birth-rate. This probably does operate so to- some extent
because of the fewer marriages in non-prosperous times, but I am
inclined to believe that this cannot be the cause in Perth. One cause
for the lessened number of marriages is the inclination of the con 
tracting couples to -delay the marriage to a later period in life than
was formerly the case, which, though lowering the birth-rate, ha 
this advantage, that the contracting couples enter into the bonds of
matrimony at a maturer age and when the  have a fuller and truer
sense of its responsibilities.

The decline of the birth-rate is neither due to the greater stress
of modern life o  to increased poverty, but is associated with a
general rising of the standard of comfort, and is an expression of
the determination of the people to secure this greater comfort. The
decline in the birth-rate is not a local affair, but is general through¬
out the kingdom, nay, in all civilised races.

This   gospel of comfort   has been widely adopted, and i 
becoming the practical ethical standard of a rapidly increasing"
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number of civilised communities. Such being  the case, we must
look in the absence of stron  moral influences to the contrary to
a decline of child bearin , a lower standard of moral outlook, a
lowerin  of the ideal of married life, and a consequent deterioration
of the moral, if no  physical, nature of mankind.

This declinin  birth-rate must be met with a correspondin 
decrease in the infant mortality, and if we are to keep our place
amon  the nations it beco es incumbent upon us to give those that
are born every chance of becoming strong and healthy.

INFANT MORTALITY.

In the natural order of things, mortality is greatest at the two
extremes of life the weakly infant and the worn-out frame, and the
main object of this lecture is to see if it is possible to effect such
changes as will better enable the infant to' fight with the adverse
circumstances i cidental to life; in other words, to escape the pitfalls
of early infancy.

The relationship of infant mortality to the State is such that
every means must be taken t  keep our numbers up, for on the
birth-rate and the proportion of infant mortality to tha  rate depends
the strength of the nation  (See Chart 2, Plate 32.)

During the past ten years the total number of births in Perth
was 7621, including 584 illegitimate ,• while in the same period there
occurred 778 deaths of infants un er one year of age. (Included
among the latter are those deaths of infants who belonged to  the
city but died outwith the burgh.) This gives us an annual inf ntile
death-rate (i.e., the number of deaths of infants under one year of
age per 1000 births)  during the past decade of 102 per 1000 births.

During that period, the rate varied from 129 in 1911 to 77 in
9i4- A glance at the foregoing Chart will show the fluctuations

in the death-rate. It will be noticed that since 1905 the infantile
death-rate has only once reached as high as the 125 mark, while
during the same period on no fewer than five occasions it has bee 
less than 100 per 1000 birth.

At a conference held some years ago and attended by the most
eminent medical authorities, when this subject was under discussio 
S-WuaS>>a(!VOCated that measures (of which  the Notification of
Pirths Act is one) should be adopted to bring the infantile death-
rate to a standard of 100 per 1000 births. Perth has almost reached
that Inrut. In fact, if the last five years only were considered it has
reached it. Again, while during the last ten years the average-

annual rate  as 102 yet even during- the past sixte n years the rat 
.on -v I ~; Such   standard is one which man  would rejoice to

see in our cities. J

L
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Although not bearin  directly on our subject, the following
Table,  hich  as prepared several years ago, and which relates to
deaths of children under 5 years of age, shows how Perth has
invariably occupied the place of honour.

DEATHS OF CHILDREN UNDER FIVE YEARS OF AGE SINCE 1891 IN THE PRINCIPAL

TOWNS OF SCOTLAND (CO FINED TO THE HIGHEST AND T E LOWEST).

Year.

1891
1892
1893
1894
1895
1896
1897
1898
1899

PERCENTAGE TO TOTAL DEATHS.

HIGHEST. j

38.9 (Paisley)
46.1 (Aberdeen)
47.5 (Dundee)
39.6 (Dundee)
46.3 (Leith)
42.8 (Glasgow)
48.7 (Leith)
42.6 (Glasgow)
42.1 (Leith)

LOWE T. J

23.2 (Perth)
24.5 (Perth)
27.8 (Pe  h)
30.0 (Perth)
25.4 (Perth)
25.1 (Perth)
25.7 (Perth)
26.3 (Pertk)
24.4 (Perth)

1914 33.9 (Leith)
i 

17.5 (Perth)

Having said all that is good about Perth m relation to this
subject, let us come back to our infantile standard. ,

From such satisfactory figures, that is when compared with
most to ns, it must appear at first sigh  as if Perth require to
do little or nothing. But I do not accept the st ndard of  oo for
Perth in fact, the frequency with which Perth has been below
the standard leads one to the belief that a considerable lowering
of this standard could be effected and alth ugh Perth s record
in respect to infantile mortality compares most favourably with
many industrial centres,  here the infant death-rate reaches any¬

thing between 200 and 300,yet this is no argument for leaving things
as they are. Per h’s favourable position does not entitle us to rest
on our oars. The  rgument is rather otherwise. Let us better

ur record, and bring the infant death-rate to an irreducible 
minimum. Is it possible for a Local Authority to bring about this
better record? The   Causes of Death,  by themselves alone, can
furnish an answer.

Roughly, for the purposes of this lecture, the causes of
infantile mortality may be divided into1 General Causes and

Special Causes.
General Causes. Such as poverty, employment of women,

and insanitary housing. Undoubtedly poverty in many quarters
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is the g eatest factor, and the one  ener lly underlying many of
the other cases. It leads to poor health, lack of energy, and often
forces the mother to go out to w rk. Employment of  omen
means that the children do not get proper attention, a d while
work, if not of too strenuous a nature, is helpful rather than
harmful if not co tinued too near the expected child-birth, yet not
•only does the mother suffer by too early a return to employment
but the mother is p evented from breast-feeding her child.

Density of population, i.e., the number of persons to the acre,
bears a close relationship to infant mortality. Speaking generally,
if the infant is born and brought up in some of our more crowded
districts and towns the chances of its living  re much reduced.
The following map, kindly prepared for me by Mr. M Laren,
Assistant Burgh Surveyor, shows the acreage, population, density
and the general and infantile  eath-rates of the various Wards of
our city, while at the bottom of the map, for comparative purposes,
.are given the figures relati g to the city as a whole. Your attention
is particularly drawn to Ward i. (See Plate 33.)

Insanitary houses is a condition which acts adversely on infants,
adults, and aged   and infants especially of a weakly  ature respond
very unfavourably to unwholesome home environment. It is only
too true that there is a class existi g in all to ns,  ho are not
only pleased to live in a state of dirt, but positively revel in it. To
them cleanliness is a  unknown and undesirable quality, and any
attempt to ameliorate their condition is often met with abuse and
derision. It is this class it is most desired to reach, and if these
eo le could only be converted t  a due observance of plain simple

¦hygienic laws, much good to themselves and to the little ones would
follow.

In religion, education, and municip l supervision lies our main
hope of attaining this end. Let the Local Authority hasten this
change by appointi g a Health Visitor and I am glad to say that
Perth during the past few years has effected many sanitarv
improvements -and it will be found that their efforts will be
willingly seconded by social workers and, if required in our citv
much valuable assistance  iven. J  

It is, however, the Special Causes to which I wish to call
attention, causes which are preventable or largely preventable. Of
the preventable cause , the main ones are those included in the
f llowing table under Diarrhoea, Gastritis, Enteritis, and convul¬
sions; while those largely preventable are Debility, Malnutrition
pnci Respiratory Diseases.  



CITY OF PERTH INFANTILE MORTALITY FOR THE YEARS 1905-1914.
(Including deaths without, but belon ing to the Bur h.)

CAUSES.

| Under! 1 day

C3*

CM

| 3 days

c?

5 da s 6 days ¦ 7 da s

Tot l under
a  eek

S sj
D *

CM

I 3 week 

4 weeks

1 Total un er1 1 month ] 2 months | 3  onths j 4 months | 5 month 

6 month 

| 7 months | 8  onths j 9  onths | 10  onths j 11  onth 1 Un er1 12 months

Total

83 22 I4
| 162 03Premature iairtn . - - 7 3 4 135 9 9

Congenital Malformations 8 5 4 2 3 2 1 j 25 4 9 3 41 5 2 4 ...

|
54

Debility,  Malnutrition 2 2 3 I 2 ... j 10 4 6 7 27 16 H- I I 10 I 2 I I 2 I 85

Convulsions - - - - I I 1 3 2 I 6 3 5 4 4 I I I I I 4 2 33

hiiea, Gastritis, Enteritis,&c. 2 6 8 10 14 13 15 10 -7 4 4 4 I 2 92

r
Whooping Cough 1 I 6 3 2 2 3 4 '5 5 9 4 47

Si
w
j Measles . -

Diphtheria - - -

Influe za   - -

I I I 2 4 I 10
S 

oQ I 2 31g
2

s 7 4 16 14 13 12 9 5 7 4 13 8 3 4 108

ubercula  Ddseases

Nervous Diseases - t -

2 3 5 5 7 3 - 3 4 4 3 7 46

I ¦ 1 I 2 2 I 3 3 I 2 3 I 18

I 1 3 5

Overlain (Suffocation) I 1 I 2 2 1 2 1 8

Burns or Scalds - - -

Other Causes r t - -

I 1 1- 2

12 I 2 2 2 4 4 27 7 3 8 45 I I | 7 5 4 3 4 3 3 3 1

__

1
1 3 92

To al, t 10C 31 2 3 1 13 9 10 10 202
1
1  7

II
42

1
1 29
1

3 0 81 j 63 59 5 38 j 29 2 32
1
1 32
1

1 1
126126
1 1

CO

* *
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Infant mortality is at its highest duri g the first few weeks
after birth. Now a fair proportion of these infants would have died,
no [natter what instructions had been  iven to  the mother at birth
(e.g., from Premature Births and Congenital Malformations), and
man , of course, had the benefit of medical attendance, though
often sought too late; nevertheless there is a large residue of infants

hich  ould have survived under proper care and treatment. That
this is so is gathered from the fact that deaths of infants amon -
the professional classes are comparatively uncommon. Debility and
Malnutrition are frequent causes of death, and these rarely occur
amo g the better classes, and we might well ask ourselves if early
visitation of a Health Visitor  ould not have been the means of
saving the i fant.

Thus in Perth, during the period under revie , 202 deaths or
25 per cent, out of a total of 778 occu red during the first week, the
chief causes being Premature and Congenital Malformations,

hile within the first  onth 310 out of the 778 died, Debility,
Malnutrition, Gastric troubles, and acute Bronchitis making them¬
selves evident. So great is the havoc, that  ere it to  continue
thr ughout the year there  ould be no infants left at the end of
it. But this number, appallin  as it is, is not the whole measure of
the need for early visitation, for many infants who die later succumb
as the result of injudicious feeding frequently started immediately
after birth.

It may be stated that exceedingly few. children are born
diseased, and that quite the majority of those in a city such as
ours who die before reaching the end of the first year succumb to
preventable causes. If this statement is true, then of the 778
infants  ho died during the last 10 years at least three to four
hundred might have been living had they been reared under the
most favourable conditions and with the best possible care. The
failure to provide these conditions is not often due to lack of affec¬
tion or anxiety on the part of the mother, although exception may
be taken in the case of some mothers of illegitimate children. This
maternal feeling is the one which furnishes the best guarantee for
the  success of any measure  hich will enable mothers to nurse
their babies  ith fuller knowledge and intelligence.

It  ill be noted from the foregoing table that a considerable
umber of the infant deaths occur during the first month deaths

the most of  hich it is only fair to state could not have been avoided
even had a Health Visitor been in attendance immediately after the

In the second month, many of the weaklings who had survived-a month succumb at this month. In this month and succeedin 

onths, Debility and Malnutrition conti ue as a cause of death,
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while diseases of the digestive sy tem occupy   more prominent

a  reference to t e Table shows that  uring the period under
consideration no less than 177 infantile deaths were t e result
Debility Malnutrition, and Gastric troubles. In other words, just
on 2, per cent, of the total infantile deaths were  ue to one or
other30P these troubles, and it is particularly worthy of note that
nearly all of the deaths attributed to these cau es occurred before

theO* rannotbS uspect, in fact be sure, that the great majority
of these deaths were directly the result of improper feeding or  an

°f P ti,   i heismge;m free, is the natural food of an
infa t. In so e cases, owin  to circumstances, the m

unable to nurse her child, but in a  reat number    s€s
either makes no attempt at securin  a supply of breast m ,
indifferent to the fact that there is no equal to the ®atern?J
It is a grievous pity that breast feedin  is out of fashion. I'ext _
mother's milk comes cow s milk which properly PrePared'
a fairly  ood substitute. Unfortunately milk is one of the best
mediums for encoura in  the  ro th of the micro-or anism whic
is the cause of so much of our infant mortality in warm weather

fro  Sum er Diarrhoea. , . . ...
But the milk must be pure. In this respect Loc l Authorities,

es ecially in our town, have of recent years done much not only  
preventing adulterated milk getting on the market, but also m
seeing that the conditions un er which the milk is gathered are
of a high sanitary order, fo  if cleanli ess is required anywhere it
is in the co shed and the dairy. But the milk must be kept pure
i  the household. It is no  xaggeration to say that 95 per cent,
of the poorer classes take no precaution to protect the milk from
infection. It is generally placed in some stuffy corner and left
uncovered, so that it is only a mat er of a short time during the
summer months for the milk to be contaminated by flies and

rendered a virulent poison.
In these days, it does seem strange that many mothers have  

hazy idea or rather a wrong idea as to the feeding of infants not
breast fed. ' Milk is a fluid and, being a fluid, they cannot con¬
ceive how milk can be a   food,  and a nutritous food, nor can
they be made to belive that milk which contains all the elements
of an infant s dietary is a complete food. They are obsessed with

' the thought that what baby requires in order to thrive is somethingr
solid. Something   solid   appeals to them, and milk, which con¬
tains all the essentials, is supplemented by something  solid,

hich varies according to the number of visits and gratuit us
advices from neighbours. These neighbours have themselves had
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many children and are therefore well qualified to gave advice. They
for et, however, to tell how many of their infants succumbed. The
picture is not overdrawn. Anyone with experience among the poorer
classes, nay, o her classes as well, can bear out what I say. It has
been my lot to have seen a child not a month old being fed with
potatoes and cabbage, and the mother vainly tryin  to get the child
to swallow it by a plentiful supply of strong tea.

It is little wonder that nature should cry out against such treat¬
ment. The wonder is that any of the infants pass through the
ordeal, but it is to be borne in mind that it is only the strongest

hich survive, and even then often with an impaired constitution,
rendering them less able to fight the battle of life. We are wrong
if we think that the mother knows by i stinct what is best for
her child, and too often her instructors her friends and neigh¬
bours are incapable of imparting the correct teaching.

One word about the nature of the Feeding Bottle. The handy
so-called Feeding Bottle, with its long rubber tube, is truly an
instrument of torture to infants. It is an impossibility to cleanse
such an article, and the whole concern, with its cracks and crevices,
forms an admirable medium for the propagation of injurious
bacteria. Mo hers employ it because the tubin  affords an easy
means of the child getting   its feed   without the necessity of any
supervision.

On the part of some its use may be due to thoughtlessness, but
in the case of the majority it is sheer laziness to devote a little time
to the infant s feeding.

So certain is its malignant bearing upon the artificially-fed
infant that its use should be prohibited by law as is the case in
France. (See Chart 3, Plate 34, showing City of Perth infantile
Mortality, 1905-1914.)

Overlaying, as a factor in death returns, might be eliminated
if a little more care was exercised. If the child is to occupy its
parents bed, then the attachment of the upper sheet to the clothing
of the child under the neck would do much to1 prevent the bed¬
clothing from getting over the child’s face. But the safety of the
child is best safe-guarded by h ving a little cot of its own, even if
that cot should consist only of an orange box. Nearly all these
deaths are discovered on Sunday morning, and point to drinking-
on Satu day night, the day when wages are paid.

The number of such deaths in Perth during ten years was 8.
Not a lar e number certainly, representing barely 1 per cent, of
the total infantile deaths, yet a number which could and should be
prevented.

Convulsions as a cause of death figure somewhat prominently.



142 TRANSACTIONS PERTHSHIRE SOCIETY OF NATURAL SCIENCE.

During- the past decade 33, or sli  tly over 3 annually, occuned,
and it is particularly to be noted that just on 7  Per cent, occuned
under the age of six months and that of these 72 per cent, happened
Under the third, fourth, and fifth months. None of these ca es of
convulsions were the initial stage of, or secondary to, any acute
illness, and it is greatly to be feared th at injudicious feeding  as
an important factor in their causation, although  teething  is
often blamed.

Teething is a natural process and rarely calls for surgical in¬
terference, and I belie e it safe tO1  ssert that for one case of con¬
vulsions arising from teething, a thousand could be attributed to
improper feeding. It is incredible to believe what some infants
are called upon to digest, and that nature should rebel when an
infant is made to swallow things its mother would lefuse, is no
wonder. The wonder is how many survive. Not now, however,
the survival of the fittest, but caricatures of what might have been.

Respiratory Diseases no  only occupy a very prominent
positi n in infant mortality, but in great measure are largely pre¬
ventable. Sixteen deaths occurred before the child was a month
old, and, of a total of 108, no less than 69 took place under the age
of six months. Nearly all these deaths were the result of Bronchitis,
which it is to be no ed were not secondary to measles or whooping
cough. They were specially common among the poorer class of
parents and guardians, and point to an unnecessary exposure. An
infant must have fresh air to breathe, but there is no need to subject
tire child to drafts and sudden chills, and a tender infant should
never be out after sunset.

With reference to Measles and Whooping Cough, which were
accountable for 57 deaths under one year, it may be remarked that
nearly all were the result of Bronchitis. Of all the complications
which tend to run these diseases t  a fatal termination Bronchitis
or Broncho-pneumonia is the commonest. In the absence of such
co plic tions, these infectious dise ses rarely prove fat l. Th t
such troubles do supervene is, I fear, less seldo  due to the primary
disease as t  the untimely exposure of the tender sufferers to incle¬
ment weather. The false belief that suffering patients are likely to
get m re quickly better by being taken out in all sorts of weather,
or made to inhale certain pungent odours, is one which cannot be
too soon eradicated from the public mind. (See Chart 4, Plate 34.)

The more and more one studies these preventable and largely
preventable causes of infantile mortality, the more is one impressed
with the need of a Health Visitor as one of the measures absolutely
necessary to effect an improvement of a condition of things which
has lasted to  long.

Primarily, the responsibility for the preservation of any infant
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may be  ith the p rent, but if this fail the Loc l Authority  ust
step in  nd do something  to prevent the impaired vitality of those
weakly children  ho survive notwithstandin  the wrong habits
of the parent, and it is t  be re embered that it is much e sier to
stop such habits at the beginning than later, and it is nearly always
more possible to prevent illnesses than cure them.

DISTRIBUTION OF DEATHS.

This is an important factor for consideration. Not only do
different towns and districts differ in their infantile mortalit  rate,
but different parts of a to n vary one part bein  quite  ood while
another is correspondingly bad. The following Tables  all serve
to show how Perth is situated in this respect.

I have prepared all the necessary figures for the past ten years,
excepting the year 1909 when owing to an extension of the burgh
the Wards were re-arranged. For the purpose, however, it will
suffice to take the last five consecutive years.

NUMBER OF BIRTHS, I9IO-I914.

Ward 1 Ward 2 Ward 3 Ward  Ward 5 Ward 6

1910 156 176 119 IOO 162 51
1911 146 166 94 136 132 66
1912 l66 I90 IOS 128 *39 49
1913 ... I45 158 79 I30 JS1 43
1914 ... 129 I73 95 122 58

Total, 742 863 492 6l6 695 267

giving a total for the City of 3675 births.

During the same period in the Wards the infant de ths
numbered :

Y Ward 1 Warw 2  ard 3 W  d 4 Ward 5 W rd 6

106 67 46 60 61 22

: iving a total for the City of 362 deaths.
The next Table, which is a better guide, shows the infantile

• death-rate during the past five years, how it not only varies in the
ifferent Wards during the same year, but in the sa e Wa d in

- ifferent years.



144 TRANSACTIONS PERTHSHIRE SOCIETY OF NATURAL SCIENCE.

WARD INFANTILE MORTALITY.

Death-rate per 1000 Births.

IV ard 1 IV rd 2 Ward 3 Ward 4 Ward 5 Ward 6

1910 ... 77 90 92 IOO 67 58
1911 212 78 85 147 128 I06
1912 126 68 IO4- 70 93 6l
I9I4 C S 75 52 73 37 34

What strikes one most is that with the exception of the year
igio Ward i has always exceeded the 100, and I may remark that
in the preceding- five years the figures for this W rd v ried from',
i  to 158. But a clearer idea of how Ward .1 is in an unsatisfactory
position is  ained if we take the period of five years as a whole
instead of each year separately.

AVERAGE ANNUAL INFANT DEATH-RATE, 19IO-I914.

Ward 1 Ward 2 Ward 3 Ward 4 Ward 5 Ward 6

142 77 93 97 87 82

Chart 5, Plate 35, graphically represents the different degrees.
of infant mortality in the   ards of the city.

As already stated, during this period there were 3675 births,
and 362 infant deaths. This gives an average infant death-rate
for the whole of the city during the quinquenium of 98 per iooo 
births.

I have already, early in the lecture, referred to1 Perth s,
favourable position as to inf nt mortality, how its infantile death-
rate was 107 per 1000 during the past sixteen years, a rate of 102
during the past ten years, and now, as borne out by the foregoing-
chart, a rate of 98 per 1000 for the last five years. But although:
there is a general decline, the fact remains that in Ward 1 the
infantile death-rate is not only higher than the other War s, and
considerably higher than even a standard of 100, but it shows no
tendency to decline, in fact, r ther the reverse.

As no alteration occurred in Ward 1 during the extension of the
Burgh, Chart 6, Plate 35, relates to the past ten ye rs instead of
five years.

During the past ten years, the annual infantile death-rate in-
Ward 1 has been 134 per 1000 births, as compared with 102 for the
city as a whole. It is Ward .1   ich is responsible for the death-
rate of the-city being over the 100. If it be compared  ith the other-
Wards of the city the contrast is naturally more marked. The
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fig res for the past five years are 142 per 1000 fo  Ward 1 as
against 85 for the remaining five Wards and 98 for the city.

Ho  is it then, that Ward 1 stands conspicuously on the wrong 
side of the ledger. Doubtless many factors, dangerous to  the
welfare of the infant, contribute to this unsatisfactory state, such
as greater  e sity of po ulatio , less room accomodation with con 
sequent more crowding together, more dirt, more women workers,
and, in the summer, more diarrhoea, the result of bad household
management or injudicious feeding. To pursue this aspect is hardly
necessary, though it is quite evident that there is an urgent calf
to duty on the part of the parents and of the Local Authority to
effect a betterment.

ILLEGITIMACY.

It is impossible in considering the question of infantile mortality
to leave out this subject. (See Chart 7, Plate 36.)

In Perth the number of illegitimate children born in the . past
sixteen years was 896, an average of 56 annually. For the past
ten years the average was 58, and for the last five years 61. But
these figures by themselves would not be a fair basis of coming to
a conclusion that the illegitimate rate showed a tendency to increase
(o.g.  increase (of po ulation). The number of births for the
corresponding periods must be taken account of, and the relative
proportion of legitimate to illegitimate ascertained.

During the last sixteen years, the number of births in Perth
was 12,451 of  hich 896 were illegitimate, giving an illegitimate
rate for that period of 7.19 say 7.2 per cent. During that time the
rate fluctuated considerably, being at its lowest in 1902  ith 5 per
cent, and recording its highest in 1912 with a percentage of 9.5;
If periods of five years be taken, we find th t the percent ge of
illegitimate births was as follo s : 

1900-1904 = 6.4
1905-1909 = , 7
1910-1914 = 8.2

The conclusion thus is that there has been during past years a
true increase in the illegitimate rate. It is not my province to-night
to discuss the causes of this illegitimacy or the reason of its increase
during later years, but when cognisance is taken of the respective
death-rates among legitimate and illegitimate children as shown
by the following charts one can only be impressed  ith the thought
that the Local Authority are only doing their duty in sparing no
effort to prevent the wastage of infant life among this unfortunate 
class of babes.



146 TRANSACTIONS PERTHSHIRE SOCIETY OF NATURAL SCIENCE.

TABLE SHOWING THE NUMBER OF BIRTHS AND DEATHS OF
LEGITIMATES AND ILLEGITIMATES, WITH PERCENTAGE

OF DEATH DURING YEARS 1905-1914.

Legitimate Illegitimate

Year Births Deaths
Percentage
of Deaths Births De ths

Percenta e
of Death's

1905 768 87 IT.3 ... 52 . 7 J3-4
1906 7°9 62 8.7 ... 62 22.5

1907 738 75 IO.I 51 11 2!.5

1908 7I7 75 IO.4 59 16 27. 1

i9o9 735 44 7-3 55 12 21.8

1910 703 58 8.  ... 61 6 9.8
1911 675 74 10.9 65 22 33-8
1912 703 55 7-8 ... 74 7 22.9

635 65 10.2 5i 13 25-4
I9I4 654 42 6.4 ... 54 *3 24.0

The Table may be summarised thus : 

Births ... 7035 584
Deaths ... 647 131

Percentage of Deaths ... 9.1 22.4

In other words, one death occurs in every eleventh case amon 
the legitimates as compared with close on one death in every fourth
.case of the illegitimates.

Chart 8, Plate 36, will perhaps make the marked difference
between the case of the legitimate and illegitimate class more
apparent.

vVhy is it, then, that there should be such a disparity bet een
the mortality of legitimate and illegitimate infants, miore par¬
ticularly when we recognise that illegitimate children at birth, taken
as a whole, are as healthy as legitimate ones? Many are boarded
out. The mother may dispose of her child, either by boarding out
for a lump sum, and g etting rid of the infant entirely, or she may
pay a weekly charge. The former led to many bad practices, not
the least of these was the interest that the   baby farmer   had in
having an early disposal of the child with consequent greater profit.
The latter method is the more common, yet also renders itself to
many ab ses of the infant, such as want of care, uncleanliness, bad
feeding, exposure, and general neglect.

These children are not worthless and the best chance lies, where
possible, in keeping the child and mother together for some time
nfter the birth, o  putting i  under conditions where it can obtain
the attention of motherly care. It is pleasing to. kno  that the
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Children s Act, 1908, has been instrumental in largely diminishing 
the  holesale traffic and dealings among babies of this class. In
Perth, the number of children bo rded out by the Parish Council

as 37, while in  ddition, in accorda ce with the Childre ’s Act,
there were 55 on the register on 15th May of last year. The former
are bo rded out at 4/-, and the latter at sums varying up to 5 -.
Yet much remains to be do e. The higher mortality among these
illegitimates varies according to the care bestowed, especially
during the first few weeks, and the deplorable leakage which is
going on could be largely prevented by the visitations of a tactful,
experienced Health Visitor.

As a result probably of existing circumstances the Government
have recently passed into* law measures which cannot but help 
I refer to the   Notification of Births Act   which formerlv was
optional on the part of a Local Authority and is no  compulsory,
and the Midwives (Scotland) Act, 1915. Further the Local Govern-'
ment Board recognise that the efforts which many Local Authorities
and voluntary agencies have made have undoubtedly helped to
secure improved conditions for children, and have played an
important part in l he campaign for the reduction of infantile
mortality, and that of very great importance is the work of home
visitation by   Health Visitor or Visitors. So much is this the case
that the Board are willing to consider applications for grants, which
will be made in aid of expenditure in respect of clinics, dispensaries,
and other institutions primarily concerned with the provision of
medical and surgical advice and treatment as well as in respect of
the salaries of Healt  Visitors. The gr nt will normally a ount
to one-half the approved expenditure on any of these purposes but
may be less if the Board decide.

CONCLUSIONS.

1. That in Perth, as elsewhere, the birth-rate is on the decline,,
and it is incumbent upon us to give those that are born every chance
of surviving and becoming strong and healthy.

2. That Perth, as compa ed with the principal towns in Scotland,
occupies in respect to infant mortality, a most favourable position.

3- That, notwithstanding, there is room for improvement.

4. That the infant mortality is highest in Ward 1, and it is par¬
ticularly to this quarter that attention must be devoted.

5. That deaths among illegitimate infants are much more
numerous than among legitimate infants.
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6. That a large proportion of deaths of infants result from pre¬
ventable causes, e.g., injudicious feeding , exposure, and want of
care.

7. That Perth is the only one of all the towns communicated with
in Scotland which has not a Health Visitor.

8. That the Notification of Births is of little use unless it be
followed by the appointment of a Health Visitor.

As already explained, the causes of the excessive infantile
mortality are various, many remediable by the people themselves,
while with others the responsibility of removal must be shared by
landlords and Local Authorities. The public conscience has been
awakened and, thoug-h much has been done, mo e remains to do
and can be done. Many ag-encies are at work and, of all the means
we have of reducing infant mortality, the work done by Health
Visitors is perhaps the most useful.

A Health Visitor one who is thoroughly experienced in the
anagement of infants an  endowed with a fair share of tact and

common-sense can do much to counteract the evils so often arising
from ignorance, carelessness or indifference. Such a Health Visitor,
too, could by her influence do much to< improve unwholeso e habita¬
tion  and, where insanitary conditions  ere due to- no' fault of the
household, could report to the Medical Officer.

But, while the saving of infant life will form the primary object
of the visitation, it will be found impossible to deal with it as a
det ched factor, and the pe sonal influence of an educated and
sympathetic woman brought into intimate contact with her poorer
sisters cannot fail to operate for good in directions beyond the
original object of her visit. It may readily, indeed  affo d one of
the most powerful influences for social reform yet attempted.

The fact that Perth as   whole is favourably situated as regards
its infantile  o tality must not supply any ground for slackening
of effort. Rather it furnishes a stimulus to fresh effo t.

The saving of babies the preservation of infant health, can
be  ccomplished in only one way, and that is to awaken the
active interest of everbody in the problem on behalf of the
little ones and then join the hands of the mother, the family
physician, the infant specialist, and the trained nurse, in the
one grand effort to reduce infant mortality. The purpose is
so high, so imperative, so humane, that it appeals to the
common-sense of everyone. 
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City of Perth Infantile Mortality fo  the Years 1905-1914,
Including deaths without, hut belonging to, the Burgh.

Season l Infantile Mortality, 1905-1914.
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Total Deaths =  69
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VI. Note on Stone Cists found at Flawcraig and Burnfoot,
in the Carse of Gowrie.

By Henry Coates, F.S.A.Scot.

(Re d 10th November, 1916.)

Prehistoric burial places, in the form of stone cists, have fre¬
quentl  been unearthed in the district surrounding- our City. On
4th February, 1897, such a cist was discovered above the edg'e of
Letham Quarry or, more correctly, Ne house Quarry. An
account of this discovery, by Rev. H. Armstrong -Hall, will be
¦found in our Proceedings, Vol. II., p. cxxxii. An interesting
feature of this cist is that, alon  with the human bones which it
contained, was found a bronze dagger, identifying the cist with
the Bronze Age, while on the covering stone there were cup-
markings. Mr. Armstrong-Hall also mentions th t   stone coffins  
were said to have been found at v rious dates in the neighbourhood
of Letham Quarry.

The next stone cist disc vered in our neighbourhood was the
ne found at Flawcraig, between Rait and Kinnaird, in June, 1914.

This ancient burial place was visited by the late Mr. A. M. Rodger
not many weeks before his death, and was carefully measured and
photo raphed by him. It was situated in a field near the tree-
covered lo er slope of the Sidlaws, and the upper su face of the
covering slab was twenty inches beneath the present level of the
soil. The cis  itself consisted of four upright stones, supportin  a
covering slab. The interior dime sions were as follows : Length,
30 inches; width, 22 inches; depth, 18 inches; the covering stone
being 10 inches in thickness. Inside the cist were found the
remains of human bones, and also a yery perfect and beautifully

arked food urn. The latter, like the bronze dagger found in
Letham cist,,is now in the national collection at Edinburgh. The
bones, however, were removed to> our Museum here. The dimen¬
sions of the urn were as follows: Diameter at lip, 6 inches;
diameter at base, 2  inches ; hei ht, 5 inches ; thickness of lip,
-inch. The marking around the shoulder are of the usual herring¬

bone pattern, while around the lower slope they are arranged in a
¦series of festoons. Around the  reatest diameter there were four
slight projections. The cist stood in a position runnin  from north¬
east to  outh-west, the urn being situated at the north corner.

The scene of the next discovery was a field on the farm of Burn-
foot, near Kinfauns, tenanted by Mr. Allan Grieve, who' very kindly

M
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came to inform me of the   find.  On 8th March, 1916, his
ploug men came upon some slabs of stone, about twelve inches
below the present surface of the field. Not kno ing  what they
were, they prised them asunder with a pick, with the result that
what had been a built cist, consisting- of the usual uprig t slabs and
large coverin  stone, collapsed. Unfortunately, in falling in, they
crushed what was probably as perfect a food urn as the one found
at Flawcraig. All that Mr. Grieve was able to recover fro  the
ruins were eight small but beautifully-marked fragments of-pottery,
and these he has generously presented to our Museum.

Accompanied by  ur President and Mr. Grieve, I visited Burn-
foot on 25th April, and took measurements and photographs of the
stones and of the site. The floor of the cist had consisted of gravel,
while the interior had been silted up with fine sand. Unfo tunately,
however, this had all been removed, or covered over, in the course
of subsequent farming operations. The slabs of stone had been
hurled over the edge of a neighbouring bank, intoi an old gravel-
pit, where they can still be identified, though in a rather damaged
condition. The covering slab is 3 feet 8 J inches long, 2 feet 5 inches
broad at the widest p rt, and 11 inches thick. Of the side supports,
the two which are least destroyed measure respectively 32 inches
by 18 i ches, by 12 inches thick, and 16 inches by 17 inches, by 10
inches thick. The longer axis of the cist ran east and west. About
t o yards north-west of the cist there had been a patch of blackened
soil, me suring about two yards in diameter, which had apparently
been used as a fireplace.

On 17th October last, Mr. Barclay, Mr. M Laren, Mr. Clacher,
and I re-visited Letham Quarry, for the purpose of examining the
present condition of the cist there. We found that it had been
re-erected on the surface  f the ground, a few yards back from it 
original position, and as nearly as possible in its o iginal form.
Drawings, measureme ts, and photographs were taken for future
reference.

We afterwards proceeded to the small wood half-a-mile to' the
west, on the Hill of Ruthven Farm, where Mr. Armstrong-Half
had found two stone circles, with cup-marks on the furthest north 
stone of the larger circle. We easily identified these markings,
although they are nearly obliterated by weathering and vegetation.
The stone circles are very conspicuous, although further explora¬
tion would be required t  determine whether they are really of
considerable antiquity, or comparatively modern, and also what was
their probable origin. Photographs  ere taken of the stones and
markings, and the hope was expressed that a future opportunit -
might occur for a more detailed examination of the locality.



Plate 37. Food Vessel Urn found at Flawcraig, Kinuaird, in 1914.
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XVII. Local M seums and Archcelogical Research.

By J. Graham Callander, F.S.A.Scot.

(Read 12th January, 1917).

Althoug h this Society, as its name indicates, is chiefly concerned
with matters relating- to' the different branches of natural history,
contributions on archaeological subjects are occasionally received,
as will be seen from a gdance throug-h its Proceedings and Trans¬
actions. In submittin  this paper I venture the su  estion that
the Society should take a more active interest in things relating to
the archaeology as well as the histo y of the district, because I think
not only would it prove beneficial to the Society by widening the
scope of its activities and the interest of the members, but tend
towards the advancement of the study of Scottish archaeology in
this part of the cou try. It seems almost superfluous to remark
that a society like this which carries out a regular programme of
excursions every  ear, must frequently visit the immediate neigh¬
bourhood of many monuments of different periods, but there is no
doubt th t often these will be missed, overlooked, or ignored, unless
special attention is directed to them. The visitation of kno n
antiquities, and the possibility of discovering others, in the districts
trave sed during botanic l and geological excursions, ought to add
further interest to these excursions. Besides,  e must recognise
that frequent archaeology has to call in the assistance of the sister
sciences, such as geology and biology in its various branches, in
which this Society is keenly interested. Fur hermore, it might be
urged that the time is opportune for the widening of the sphere of
the Society s operations in this direction, as the Museum and col¬
lection of antiquities belonging to' the old Perth Literary and
Antiquarian Society have been made over to' the City of Perth, and
but for the war mi ht have been open to the public under the same
conditions as the Natural History Museum. It is extremely desir¬
able that the prehistoric and historic collections should be largely
increased, and nothing would further this object more than the
active co-operation and suppo t of this Society.

Many small societies and field clubs for the study of natural
history and antiquities have sprun  up in different parts of Scotland
during- the last half-century, and although some of them have
beco e moribund o  defunct, chiefly, I believe, owing to' the mis¬
taken idea that they were not suited for young people, and the
consequent dearth of recruits to supply the places of those who
had got beyond the stage of active work, much good work stands
to their credit, and many records have been preserved which o her-
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wise mig'ht have been lost. On the subject of prehistoric man and
his handiwork in our own country the over helming' proportion of
discoveries, and researches resultin  therefrom, have been sub¬
mitted to1 the Society of Antiquaries of Scotland, and perhaps
ri ditly so, because m ny of the contributions could o ly have been
published in a manner worthy of their importance by a stron 
society. But,  hile it is to be expected and desired that that Society
should continue to maintain Its paramount position, there is plenty
of sco e for  maller provincial societies in the same field, and we
may assure ourselves that the attitude of the parent society towards
them will be o e of approval and encoura eme t.

While much has been done in the study of the prehisto ic
archaeolo y of Scotland durin  the last fifty years, and consider¬
able progress h s been made in collecting evidence regarding* the
customs and origi s of its a cient inhabitants, it is no e aggeration
to say that the subject is little more than touched upon. We have a
rich field in which to work, and all that is wanted is a large band of
enthusiastic workers amenable to expert and scientific direction.
It sh uld be remembered also' that Scotland has an archaeology
peculiar to itself, which ought to be a further incentive to us in
trying to elucidate it.

Many may think that, while it is an e sy matter to advise this
form of research, the subject is abstruse and difficult of approach.
The same may be said of many of the sciences, but that does not
hinder large numbers taking an intelligent interest in them. What
is necessary to a society like this is a field of operations, within easy
reach,- as rich in remains of the past as  ill enc ura e members to
take up the study of them. These conditions are amply fulfilled in
the country surrounding Perth. Nearly every part of habitable
Scotland is suitable for archaeological research, but everyone
interested in the subject should exploit his own district thor ughly.
Perthshire is a large county. Much of it was too wild, elevated,
and inclement for the maintenance of a resident population in
olden times, the same as it is to-day, and few monuments occur in

those parts. On the  ther hand, the permanently inhabitable por¬
tions, as will, be seen fro  the Ordnance Survey Maps,  re rich in
early remains hill f rts, burial cairns, stone circles, standing
st nes, and cup-markings on rocks and boulders abound, many
traces of  ccupation by the R mans survive,  nd very many of our
Early Christian sculptured stones are preserved within, or near, the
borders of the c unty.

There being no scarcity of material to work upon the next thing
to be considered is how to make use of that material. The subject
of archaeol gical research may be divided into' four branches 
collecting, surveying, excavating, and comparing  hich may be
tackled separately or collectively, but it will be found that usually
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the one leads to1 the other as t ey are qui e interdependent. To
these four branches there must be added   fifth, which is recording,
and it is the most important and vi al of all. No matter how much

Jr energ-y  nd enthusiasm may be devo ed to the study of archaeolog ,
if the results are not recorded the work which has been done is
often worse than useless. This applies specially to collectin  and
excavating, because if they are not accompanied by recording the
labour expended is simply destructive, not constructive, as it ought
to be.

Collecting. The number of collec o s of different classes of
objects in the coun ry is enormous, and even the number of col¬
lectors of prehistoric relics is very large, especially in those districts
where relics of the earlier periods, such as flint and stone imple¬
ments, are abundant. Aberdeenshire, Morayshire, Wigtownshire,
and so e parts of the south-east of Scotland a e the happy hunt¬
ing grounds of many collectors. The richness of  hose parts in
relics of the past has attracted at ention and encouraged the search
for them, with the inevitable result that numerous finds have been
made. Other parts of Scotland would certainly gi e satisfactory
results if diligently searched; Kincardineshire and Forfarshire
may be cited as promising fields for this kind of work, and probably
some parts of Perthshire would well repay the time spent in a
systematic search. Wherever flint chips and flakes are found in
Scotland their occurrence may be accepted as evidence of prehistoric
man having occupied the district, and it follows that some of his
belongings implements, weapons, ornaments, or utensils  till
survive, and may be found. The thinner soil of our hillsides may
be expected to  give better results in the recovery of relics than the
deeper loam of the haugh lands and straths, but one need never be
surprised at their appearance anywhere. That flint implements are
to be found very near Perth is pro ed by the discovery of a few

,j, worked flints i cluding an arrow-head at the mouth of a rabbit-
burrow on Kirkton Hill, which are no  in this Museum, and that
they are widely distributed throughout the county is seen from
several examples of arrow-hea s also1 preserved in the Museum.* A

* * Since reading this paper, I have seen the collection of antiquities formed
by Mr. Roy, Kirkton of Mailer, which contains a number of flint implements
found not only near Perth but within the municipal boundary. The Perth
examples include three barbed arrow-heads and a rather rough example of the
leaf-shaped variety, and a flint knife found on Muirton Farm, some of these on
that part of the farm now occupied by buildings near the northern end of
Balhousie Street, and a leaf-shaped arrow-head and two flint knives from the
round below Murray s Asylum. Other specimens to be noted are a flint

knife, 3§ inches.in length, its curved upper side entirely flaked, from a burn at
Windyedge, parish of Aberdal ie; three barbed arrow-heads, one very small,
one borer, four scrapers, and ten knives and worked flints, from Cultmalundie,
parish of Tibbermore; and a barbed arrow-head and nine  orked flints and
knives from Kirkton of Mailer, parish of For andenny,
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few questions put by members of the Society to farmer friends, or a
walk over pl ug ed fields in the spring of the year after they have
been subjected t  the winter s frosts and rains, will soon elicit in¬
f rmation about the occurrence of flint in a district. If chips and
flakes are encountered, it is only a question of patient looking when
arrow-heads and other implements will be found. As a boy, I
hu ted for more than a year   er a small area in Aberdeenshire 
less than 300 acres before I found an arrow-head, but in the last
twenty-five years I have got about one hundred and fifty arrow¬
heads, several hundred flint implements, and many  ther relics from
that  rea. Previous to this, an occasional arro -head had been
found, bu  no one had the least suspicion that the district was rich in
prehistoric relics. That c llectors in other parts of the country have
had somewhat similar experiences, may be seen in certain papers
in the Proceedings of the Society of Antiquaries of Scotland, which
describe the recovery of a considerable number of lop-sided flint
arr w-he ds, an uncommon variety, fro  one field in Berwickshire,
and of small quartzite polishers of a rare type, and minute flint imple¬
ments of the so-called pigmy type, fro  restricted areas in Rox¬
burghshire. Attention sh uld not be devoted solely to the recovery of
arrow-heads, but other implements of flint scrapers, saws, borers,
drills, and  nives should be looked for. In fact, every piece of
flint, from the size of a grain of co n, should be picked up, examined,
and retained, because quite minute tools are sometimes found. In
looking for flints other relics will probably crop up, including axes,
hammers, hammer-stones, whetstones, cups, balls, whorls, and per¬
forated objects of stone; an occasional bronze implement or o na¬
ment may be found, as well as prehistoric beads and rings of jet
and glass. The relic having been secured, a description of the
object, with its dimensions, and place and date of discovery,
should be written down, and in due course the record should be
submitted to* a society to be printed. Scientific collecting on some
such lines is good work, but unfortunately the greater number of
collectors of flin  implements and other antiquities in Scotland are
only interested in acquiring specimens. They do' not record, they
do not keep a private catalo ue, and so, many interesting relics l se
their scientific value. Though preserved, in many cases, they
become mere objects of curiosity, instead of forming links in the
chain of evidence  hat is gradually unfoldin  the life story of our
prehistoric ancestors.

A word of caution is necessary regarding the treatment of relics
after they have been found. Objects of stone as a rule may be
washed to remove adhering soil, but they should not be scrubbed,
and those of metal should never be touched by a knife or file, neither
should they be scoured or polished. Articles of metal which show
green on the outside may be considered to be bronze or to  contain
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copper. Many implements of bronze have been spoiled by scraping-
in the expectation that they mi ht prove to' be of gold, but gold
does not tarnish, and scraping only diminishes the value of a relic.
Pottery requires careful handling, as most clay vessels are made of
a very fragile paste, and even though complete when exposed some¬
times fall to pieces on being lifted. If a vessel breaks with a clean
fracture the pieces should be collected, care being taken not to
damage the edges of the fracture, as it c n afterwards be pieced
together and resto ed, but, if it has been lying in a damp deposit
it will not bear remo al  ithout crumbling beyond hope of repair
until it has been left to dry by the sun or wind. Broken specimens of
all kinds, and even small fragments, should be kept and recorded.
Recently I  as able to note for the first time, so1 far as I am a are,
the disco ery of pottery of the Stone Age in Aberdeenshire  nd
Morayshire, through seeing t o small fragments of urns in a pro¬
vincial museum, and in the hands of a private collector. As a rule,
prehistoric objects of iron  re very much corroded when found, and
though disco ered in apparently good condition often begin to dis¬
integrate very rapidly. Usually the process of preserving iron relics
is tedious, and the only Scottish museum equipped with the neces¬
sary apparatus is the National Museum of Antiquities in Edinburgh.

Surveying. Like collecting, this branch of archaeology can
easily be undertaken by any individual o  by a p ovincial society.
By surveying, I do' not mean the simple measuring and planning of a
prehistoric monument, which, of course, has to' be done, but a good
description of the monument  nd its site, whether it be a hill-fort,
ston  circle, standing stone, cairn, or any other structure of antiquity,
should acco pany the dimensions and the plans. Monuments like
our sculptured stones of the Early Christian and later periods, and
inscriptio s, lend themselves to photography, but very often it is
advisable to make a rubbing of them, which is done by placing a
sheet of thin paper on the object and rubbing it first with the black
side of a piece of leather, and afterwards with shoemake  s heel ball.
This produces a correct impression of the design or insc iption on
the paper. If portions of the design do: not appear SO' clear on the
paper as on the stone, they may be sketched in on the spot and not
later from memory, but nothing which is not clearly discernable
should be filled in. A very fine impression can ofte  be made by
using a few handfuls of grass, not too damp. A rubbing can after¬
wards be reproduced by photography. This process is the most
suitable method of dealing with cup-and-ring-markings on rocks or
boulders, unless they extend over a wide area, in which case they
have to be planned by triangulation.

This Society might easily undertake an archaeological survey of
the vicinity or county of Pe th, either by parishes or by districts.
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Surveys of man  of the hill-forts, stone-circles, and  tandin -stones 
of Perthshire have been published by the Society of Antiquaries of
Scotland in their Proceedings, but these surveys are not complete,
and so' c uld be amplified. There is no need for members to c nfine
their work to one county, and especially durin  their holidays they
have often opportunities of prosecuting their researches further
afield. The occurrence of flint implements in ne  and unexpected
localities, and discoveries of unrecorded cup-marks, cairns, forts,,
and stone-circles may be anticipated. Talking from experience, I
have found flint implements near the summit of a heather-oovered
hill, a most unlikely place, and have noted many unrecorded monu¬
ments in different parts of the country, one of these being a
standing-stone which was seen from a train within a few miles of
Edinburgh. Though Perthshire has no coast-line, the Tay is tidal
for a considerable distance within the boun ary of the county, and
a few words may be said regarding the co st as a promising field
fo  research. Caves containing  evidence of early habitation, and
kitchen-middens, the heaps of food refuse chiefly composed of
shells thrown aside by ancient peoples, doubtless remain to be dis¬
covered. Discoveries may be made by which it will be possible to
associate certain prehistoric periods with definite changes in the
relative levels of land and sea. We all know that in these islands
great movements of the land have taken place in geological and
prehistoric times. At certain periods the sea encroched further
on the land than at the present day, and at other periods the land
stood higher out of the water. I have no doubt that at the present
time parts of Scotland are sinking again, certainly they have sunk
perceptibly since the Stone Age, and even later times.

Excavating. Little need be said on the subject of excavating,,
because it is far too slow and expensive an operation for the
ordinary archaeolo ist, and should only be underaken when plenty
of time can be devoted to it and abun ant funds are available. Even
then it should not be attempted unless under expert advice and
direction. Still, there are occasions when it is necessary to under¬
take a small excavation to' secure a record which otherwise might
be lost, as in the case of the exposure of a prehistoric burial or
dwelling site during agricultural, quarrying, o  en ineering opera¬
ti ns. In every case where structure is encountered it should'
be measured and planned. If it is a grave the contents of the cist,,
or the surroundings of the deposit if not enclo ed in any structure,
should be removed and sifted with the utmost care, so that the
smallest  rtificial object may be recovered and its position accurately
noted. It is important that  he position of human remains whether
contracted or extended, on its side or back, the po ition of the skull
and the direction it is facing shoul  be recorded. To> dig into' the
centre of a cairn, or even to> drive a trench through it for the purpose
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of securing- any relics in the burial deposit which it may contain, is.
to be deprecated, because not only do cairns often contain more
than one burial, but sometimes there are interestin  structural
features not immedia ely connected with the sepulchral deposit. In
the case of an inhabited site relics should be searched fo  and their
position noted, special attentio  being paid  o the observati n of
any signs of stratification. A prehisto ic site may have been
occupied at different perio s separated by long or short intervals  
with the result that layers containing relics of each period are
formed, and these can be detected by close observation. A site of
this kind carelessly excavated would produce a mixed lot of relics
belonging to different times, which would only promo e confusion.
But, if the objects found in each layer were kept separate, knowin 
that the lower stratum is the older, it might be possible to  assign
certain developments in type of some of the relics to- definite periods,
and correlate them with the introduction or disappearance of other
classes of objects. The presence of layers has not been noted
very frequently heretofore on Scottish prehistoric sites, but within
the last three years the Society of Antiquaries of Scotland has
excavated a small portion of an extensive, anciently inhabited site,
on Trapram Law, East Lothian, where three and four superincum¬
bent layers con aining many relics have been identified, and thereb 
much light has been thrown on a very obscure period.

Comparing. Much good work can be done by comparing,
co-relating, co-ordinating, and enquirin  into- the distribution of
specimens and monuments, a form of research pre-eminently suited
for individual effort. Any kind of object or structure can be chosen
for study; the -different varieties of flint and other stone objects,
bronze weapons and implements, pottery, ornaments of metal, glass,
or stone, stone circles, cro-sses, defensive structures, and any other
class of antiquities offer a wide field for research. A table sho dng
the districts where certain objects are found, and the relative
numbers disco ered, may ultimately lea  to the discovery of the
place where these things were first made, and tbe routes by which
they penetrated into, or were distributed over, the country : the
development and debasement of types will be disco ered : and the
classification of associated relics and structures will determine their
chronological sequence and the periods to which they belong.

Recording. Of necessity something has been said about
reecorclin  in dealing with the various proposed lines of re earch
open to students of Scottish archaeology, but a few further sugges¬
tions are necessary. In placing any discovery on record nothing
c n be done  ithout the Ordinance Sur ey Map, the i inch to- the
mile map being suitable for general work, and the 6 inches to the
mile map for dealing with limited areas. The commonest prehis-
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toric relic is probably the flint scra er. They have been found in
tens of thousands in Scotland, but no one seems to have thought of
marking their provenance on the map. If one were fortunate
•enough to  light on a farm where a few hundreds could be found,
.and mark on the map the exact spot where each was picked up, or
as near it as possible, one result would be the identification of sites
occupied by the peo le who used them, and that even on land which
has been turned over and o er again by the plough. There is no
ublished report of any such investigation in Scotland at least.

Sites of monu ents should be recorded by cross compass readings;
it is not sufficient to say that a monument lies on a hillside about
half-a-mile north of a certain farm, bridge, cross-roads, or any
permanent landmark, but instead it should be recorded as X yards
north of one landmark and Y yards east of another. Where the
distances are too1 great for measurement they can approximately
be stated with the help of the map. The altitude and a short
¦description of the surroundings should be given. In planning any
kind of monument a datum line must be laid do n stating its exact
relationship to the magnetic north to a degree, and the date of the
survey noted, because we know that the magnetic north is not
¦constant, but, if these details are  tated the true north is easily
ascertained. True co pass bearings should be taken in surveying
every class of monument, even the exact orientation of an old
church is desiderated by ecclesiologists. In dealing with prehistoric
burial sites cists, cairns, and stone-circles and cup-and-ring-
marks, they are absolutely necessary. The elevation of the site of a
monument can be approximately ascertained from the contour lines
on the Ordn nce Survey Maps. When the monument is situated on,
or near, the sea shore particular attention should be directed to
ascertaining its altitude above the high-water-mark. As indicating
the importance of this I may mention my discoveries of two' burial
cairns, probably dating to the Stone Age, which are erected on rocks
on the sea shore on two' islands in the Outer Hebrides. At the
present day ordinary spring tides wash over the bases of the
structures, and during specially high tides the water penetrates
into the burial chambers. We can safely infer that the land in that
part of the count y has subsided several feet since the cairns were
built, as we  ay be sure their builders  ould not construct these
monuments under the high-water-mark. I have also noted almost
•similar phenomena in connection with several dwelling sites (duns
or forts), built in later times in the same group of islands.

These suggestions merely outline a system of research, which,
if taken up energetically by this Society, would certainly result in
bringing together a mass of information regarding the prehistoric
antiquities of Perthshire that would prove of great value to' all
tudents of the prehistory of Scotland. The work is urgent, as so
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;many monuments are deteriorating or disappearin . Disintegra¬
ion by the elements  oes on steadily, and destructio  by ignorant
eo le progresses by fits and starts. We hear of burial cairns

.removed to provide building material for dykes or for road metal,
of standing stones taken to supply lintels or gate posts, and of
innumerable prehistoric graves carelessly rifled to g ratify the
.curiosity o  cupidity of their discoverers. Failing Governme t pro¬
tectio , it is only by creating an intelligent public interest in the
m numents that the wo k of destruction can be stayed, and pro¬
vincial societies have it in their power to do  something in this
idirection.

Regardi g the acquisition of relics, collectors should always
keep before them the claims of the local Museum or of the Scottish
Natio al Museum of Antiquities. Given a hearty recognition of
these just claims, I do not see why the Perth Archaeological Collec¬
tio  should not, in time, become as representative of the antiquities
-of the county as the collections in the Perth Natural History
Museum are of its geology, flo a, and fauna.

I have said nothing about historical research, but a city with
the history of Perth offers a rich field for enquiry, and the county
contains many buildings, and the kirkyards many monuments, which
are well worthy of careful description. Excavations in Perth itself
tshould be closely watched, as witness the fragments of mediaeval
pottery and other objects in the Museum, found at a considerable
depth in Kin  Edward Street, and every endeavour should be made
to secure for the Museum neo-archaic relics that is, objects of
comparatively recent date. Personal ornaments and dress,
weapons, burghal relics, household utensils and appurtenances, and
articles and appliances used in trade and industry, which are now
•obsolete, should not escape attention.

XVIII. Some Aspects of the Forestry Question.

By J. A. Donald.

(Read 13th April, 1917).

I cannot commence this paper on some aspects of the forestry
’question without first commenting on the importance of forestry,
both from a national and econo ic point of view. I propose fir t
to note the aesthetic effects of forests. This is  n aspect of the
- uestion which plays a great part in the case of the woodlands as
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at present existing- in this country. Just c mpare the difference of
feelin  created even in the mind of the most realistic person, on.
passing through a bare treeless countr side like Caithness (without
the appearance of anything taller than a shrub), and o   andering
through a countryside like Perthshire, where fiel s alternate with:
woodlands. By developing a taste for the beauty of the landscape,
forests greatly contribute towards the peace and contentment of
the dwellers therein, an  help no doubt to prevent migration to
towns. Secondly, the effect of forests upon climate. It is well,
known how beneficially woods act in giving protection against
strong winds, indeed, many woods were created so that they might 
act as shelter belts for the benefit of fields, pasture, buildings, etc.
For instance, on the Dupplin Estate, where all the woods have been:
laid out so1 as to- have that effect, giving shelter both to the’
inhabitants and live stock. Regarding the effect of forests on rain¬
fall, we need not trouble ourselves, as we have in this country quite
enough rain and frequently a good deal to spare. I need hardly point:
out that woods serve as excellent game coverts, and it is chiefly
for this purpose that a great portion of our existing woods are 
maintained in this country. Thirdly, the effect of woodlands on
the stability of the soil. This is a very important function of forests 
in certain parts of the country, especially on steep hillsides. Forests 
prevent erosion, landslips, the silting up of rivers and low lands,
and arrest shifting sands. I may remark in the passing that a large-
area has been reclaimed at Culbin Sands, near Cullen, by the
means of affo estation.

Not much damage has been done in Britain as yet, but the-
commencement of such  etrimental action to the soil will shortly
be noticed, o ing to so many of the woods being cut  t present
for national needs. In fact,  nly the last week, I noticed a fine-
example on the River Carron, at Larbert, where a steep hillside-
had been denuded of its timber for the purpose of supplying wood
to the collieries. About half-way up the hillside there has com¬
menced a gradual washdown of debris, which is silting up the river
and changing its course, to- the detriment of the fields adjoining its 
banks. The above is only an i olated example, , but there is not
the slightest doubt but the same thing is occurring all over Scot¬
land, and will certainly mean the loss of hundreds of acres, and may
make necessary the construction of costly works, such as embank¬
ments, piling works, dams, etc. Wh t this means can easily be-
seen on a visi  to Switzerlan , where a few costly works like that
have been done by Swiss Forestry Department.

The Produce of the Forest. While the indirect effects of
forests are difficult to’ estimate, it is much easier to assess the-
effects that is to- say, the benefits a nation derives from the 
through the produce they yield, and which we have reason to be-
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thankful for at the present tirpe. Before leaving- this, I should like
o say a few words about  ame.

I suppose any person, who is anybody in the world of sport,
¦ esires to have shooting, and to' kill as many head of game as

ossible in the sho test time. This, I think, holds good with red
deer, grouse, pheasants, hares, an  rabbits. Deer are chiefly
reared on the hills of Scotland, where eno mous areas are set aside
for the purpose of keeping them. Such areas either contain no
woods at all, or only the remnants of former woods, which have
Been allowed to g o to' wreck for want of proper management.
Grouse requires open land, but surely with  ine million acres of
land devoted to sport a fair area could be affo ested.

Hares and rabbits are a plague, and their presence will always
prevent the proper utilisation of the soil by forests. Were anyone
to make a thorough investigation into' the matter, I am sure they
would be astonished at the amount of damag  caused by these
ests, not only to woods, but on agricultural land, where their

depredations are exceedingly heavy. I have no objections to
pheasants, as they can be reared without much damage to  crops, if
proper attention is paid to their rearing, and Hr keeping them about
the woods by feeding them.

The following are some measurements, which I think should
be taken as regards the proper afforestation of Britain. To com¬
mence with, there is roughly the following areas of the different
lands in the United Kingdom : 

Utilisation of the L nd in the United Kingdom.

Area of
Dry Land.

Area under
Crops and

Grass.
Area of

Woodlands,
Mountain

and
Heathland.

Other LancLs,

England
Wales -
Scotland
Isle of Man\
Jersey J
Ireland -

¦12,380,091
4,748,468

19,068,958

185,453
19,322,798

24,679,966
2,810,824
4.807,169

124,650

U,23°,591

1, 65,741
l8l,6lO
878,765

869

303,023

2,324,624
1,270,470
9,289,378

29,729

2,226,867

3,710,660
485,56 

4,003,646

30,205

1,562,317

Total - 75,706,668 47,743,200 3,030,008 15,141,068 9,792,392

Percentage - IOO 63 4 20 13

It will be observed that 63% is used fo  crop and grass, 4% is
woods, 20% mountain and heatherland, and 13% other lands. The
latter include, in the case of Ireland, 1,124,111 acres of bog,
nd 428,662 acres of marsh. The area of the woods 4% of the

total area is smaller than that of any other European country
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except Portugal. Again, only some 67,000 acres, equal 2 %,,
belo g to the Cro n, a percentage  hich is smaller than!
in the case of any other state in Europe. In France the-

percentage is 12%, in Norway 12%, in Austria Hungary
12%, in Sweden 27%, in Germany 33%, and in Russia 61%.
We are, you will see, very far behind other European States,
in this respect. I have heard several peo le say that it is all
vnry well to urge extended forestry in the United Kingdom, but
that ho e- rown timber is of a very inferior type, compared to
imported timber. This is a great fallacy. If anyone here cares
to c me and visit our sawmill, I will show them timber of as fine
quality as any foreign timber imported. I think that idea is slowly
changing, as the most of the users are quite pleased with the wood
they ar  at present getting from the home growers. On  manu¬
facturer, I know, has declared that in his business,   which requires
very fine wood,   he will never retu n to the foreign product. The
manufacture of ho e timber in Scotland has been too long worked
as a side-line on most estates, and we have not realised the good
qualities of our home timber, which, if grown under a prope 
system and manufactured with skill, produces timber as fine as can
be imported fro  Norway and Sweden. Ano her point, as regards
climate there is practically no hin  better than the cli ate of Great
Britain as far as the pro uction of timber is concerned. We have,
generally speaking, mild winters, cool summers, and rain we have 
in plenty,  hile snow and ice are not so' frequen  as, for instance,,
in Switzerland. Of gales and stron  winds we have unfortunatel} 
a fair share, but with proper management their injurious effects can
be reduced to a minimum. If we have men who- are thoroughly
trained in their duties, and who will carry out commonsense
principles in the execution of these duties, as, for instance, fellin 
timber, always against the prevailing strong wind, the damage will
only be a fraction of what it is, if the reverse direction is followed.
On the whole, our climate is as favourable as that of Northern
Ger any, Norway, Sweden, and Russia, from whence before the
war we imported 8 million tons of wood a year.

Coming to' the question of soil, I may say that there will be
different qualities to deal with, and there will be one great drawback
in the case of planting forests on new ground which has been lyin 
waste for  enerations, as it has suffered in timber yielding capacity
owing to long continued exposure and the dispersion of organic
matter. In some cases there will be a little difficulty in making a
start, especially with some species that are e actin  in their
requirements from the soil. When a suitable crop has been estab¬
lished on the areas, the producing power of the land will increase
as organic material accumulates in the soil, then mo e exacting
species may be introduced. The less exacting species are Birch
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and Alder, and they should be pl nted four or five years before the
exacti g species are introduced, perhaps thus renderin  the form¬
ing of woods more expensive, but with greater certainty of getting
a good crop.

There exist very great difficulties in the afforestation of Britain,,
the principal one being the fact that most of the mountain and
heath land is private property. In some cases the proprietors ar 
not inclined to plant for future generations, and in others the  are
unwilling to incur the expense, but for both these difficulties I think
a solution can be found. In the first place, the State should buy up 
surplus lands and plant them. In the secon  case, City Corpora¬
tions and County Councils may acquire waste tracts and afforestate
these lands. Thirdly, the State may encourage afforestation by
private proprietors, by providing the means of education in national
economic forestry, and by making advances at a low rate of interest
to proprietors who ca not meet the initial expense of planting up 
their waste land. However, in the first case, the proper owner of
forests is the State, who as an investor can both put in the money
and take it out again, and provide that continuous good manage¬
ment without  hich there cannot be sound financial results. Let
me say, that to grasp the real problem, it must be remembered that
to develop the latent resources of the soil of Scotland, 5 million
acres must be put under trees. Take, for example, the contrast
between one of the glens situated in, say, Ross-shire, and another
of the same size situated either in Switzerland or Germany. I  the
Ros -shire glen you will probably find about twelve h  twenty-four
smallholders, working small po tions of land with a strip of outrun,
consisting of heather, whins, and so e grass for sheep, leading up-
to the higher ground. This glen supports probably a population
of possibly sixty to- one hundred and twenty persons. The same 
glen in Germany would support three to six hundred of a popula¬
tion. The nature of forest employment is well adapted to' keep
people on the land. First, because it is permanent, both in time
and place. The people then within its sphere of influence have
security of employment, and do not require to go afield for work
to enable them h  subsist. One can get plenty of variety in the
work, planting, tending, roadmaking, cutting, and s wmilling. If
big areas were planted, other industries would spring up, such as
pulp mills, and factories for manufacture of different a ticles re¬
quired by the increased population. The smallholder would benefit,
as in the winter time when labour on the land is scarce, the Govern¬
ment would utilise the time in the woods of bo h him and his
horses. For such land, as the smallholder s outrun would consist
of, being covered with heather and whins, the rent would probably
be anything from 6d. to 2/6 per acre; on some of the land a revenue

ould be derived from its sporting capabilities. Much land of the 
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same class could be bou ht, and takin  the price at twenty-five
years purchase  i ht be had for from  700 to £2,500 per 1000
.acres. I believe the Government paid less than £2 per acre for
the Estate of Inverliever, and I am sure the working population of
Inverliever would be about one shepherd to every 1000 acres. They
have, I see, stated that there will be one man required for every
100 acres. This is a large increase in the poulation, and I am sure
at a very low estimate the value of the land will be increased from
¦6d. to 2/6 per acre into one of 7/- to 12/- per acre. As I said
before, forestry created and supported a host of subsidiary in¬
dustries, but we will take one example : Somewhere in the Uni ed
Kingdom there are two or three pul i g mills or cellulose factories,
but they ac ually imported the soft wood required for pulping, for
the simple reason that there were no woodlands in Britain managed
on such a system as would ensure the manufacturer a regular supply
of raw material. The result  o this country was that we impo ted
from Germany before the war wood pulp, p per material, and paper
manufactured from wood, to the value of nearly 10 millions sterling
per annum. Every pou d of this might be  rown and manufactured
in this country if we had but the system properly established. It
may be urged that State purchase would involve takieg over
mansions, farms, and villages, which the State does no  need. That
is so, but this need no  be a loss. Mansion houses could be re-sold
with less land, and could often be excluded from the transaction,
and so with farms and villages, where also  the State and local
authorities could conduct to the best advantage ex eriments in
¦small holdings. I am sure most people will agree that the State is
the proper authority for afforestation, but  hy shoul  not Corpo a¬
tions acquire surplus or waste tracts of land and plant up these
lands? These forests on the Continent are calle  Communal
Afforestation Schemes, and they are a very safe and sound invest¬
ment. Take, for instance, one of the oldest est blished Co munal
forests in the world that of the Swiss town of Zurich. The forest
master on our recent visit there remarked that the town woods of
Zurich were well managed before the discovery of America. He
was quite withi  the mark. Their history as an organised forest
dates back to' 1491, when the first demarcation of boundaries took
place, but there are records of the co position and treatment of
the forest in the 13th century, while the history of the ownership
of the Sihlwald, and detached no es regarding the woods there,
have actually been traced back over a thousand years.

A few notes on such a subject may interest you. The pri cipal
portion of the Zurich Corporation woods lie on the left bank of the
River Sihl, along which the forest stretches  or eight miles. The
elevation of the forest varies fro  1600 to 3000 feet above sea-level,
quite a moderate altitude for woods in Switzerland. The aspect for
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the most part is north-east. The soil of the greater portion of a
marly nature, overlyin  sandstone. This is easily eroded, and the
tendency is for the small watercourses to deepen their channels and
to cause subsidence of the soil from the sides.' Speaking  enerally,
the soil is of excellent quality for the growth of trees, but its pro¬
ductivity is chiefly due t  the long continued careful management
of the forest. One cannot help thinking that under the manage¬
ment  enerally given to land of this description in Britain, the area
would have yielded much po rer results. Were the Sihl ald not
cared for in quite a special way it would deteriorate very fast.
Instead of being neglected, ho ever, the forest resources are
husbanded with the same watchful regard, such as might be
bestowed on a marke  garden. Labour is not cheap, nor is it
applied with a lavish hand to the forest; it is rather that the treat¬
ment is so i tensive, and so. scientific, that nothing is allowed to
be wasted. We no  co e-to the most interesting part, and th t
is the return for money expended. In 1910 and 1911 the returns
per acre were 23/- net profit, althou h the expenditure was very
heavy, about 67/- per acre. Such expenditure appears at first sight
as excessive, and it is very improbable that any other forest district
in Europe spends .so large a sum. The explanation of course lies
in the intensive treatment which the forest receives, and its justi¬
fication is found in the high and increasing returns which accrue.
Another co parison  hich might be of interest, as it affects Cor¬
porations  nd their forests, is the yield and financial returns of the
Forest of Mont Chubert. Part of this forest had originally formed
the ancient park, and part had been pasture land. The forest consists
almost entirely of silver fir, and  as planted about 1830. It was
originally planted to afford shelter, and is favourably situated as
regards fertility of soil and elevation. A comparison between the
financial results of the afforestation and the returns from neighbour¬
ing properties under pasture is of considerable interest : 

The cost of afforestation, including the capitalised value of the
annual expenditure, works out at £12 4s. od. per acre. The return

on this is slightly over 6%, and they say, a d are of the opinion,
that if the early mistakes in  lanting and management had been
avoided the return  o ld have been 7 or 8%. There is also
another ar ument in favour of Communal Forests. The woods
Belonging to any Corporation can be Avorked by their unemplo ed

Forest. Pasture

Value per acre,

Income (Gross) per acre, ...
Income (Nett)  er acre, ...

127 9 o
3 4 3
2 17 10

12 17 o
o 12 10

0113

N
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during- the winter. The scheme worked by the Leeds Authorities
rendered g eat service to the Distress Com ittee, and a great:
many areas have been planted. Commenting on this report, and by
way of appr val, Dr. Schlich, a most expert forester, says :   As.
I was the first to> propose the afforestation of surplus l nds as an
auxiliary in dealing with the case of the u employed, and it is a.
source of great  atisfaction to me that the Corporation of Leeds
has been so successful in its afforestation scheme by means of the
unemployed. My proposals have on several occasions been calle 
impractical, because first attempts made more or less in the direc¬
tion indicated by me, were not successful. But then Ro e  as not
built in a  ay. The system of employin  these men requires a little
development, and I feel sure that a fe  years hence the initial
difficulties will have been overcome if an earnest attempt is made t 
do SO'. I see since that the District Co mittee of the Middle Ward,
Lanarkshire, have undertaken a scheme for the afforestation of the
Camps Cathement area, comprisin  6000 ac es. 

The main objects of the scheme are as follows : 

1 st. The conservation and maintenance of the purity of the
water supplies on the respective areas.

2nd. The production of timber suitable fo  the extensive
local markets of the Lanarkshire coal field and sur¬
roun ing- district.

3rd. The provision of health  and interesting emplo ment..

The District Committee pro ose to establish a special Sana¬
torium at Hair yres, which is intended for two classes of patient 

1st, selected adult cases which have sho n such improvement
that further treatment of a special character is desirable; and!
2nd, children. As regards adult c ses which have shown improve¬
ment in the various Sanatoria, they will be transfer ed to' Hair¬
myres, and will there undergo a trainin  on the land, market

ardenin , poultry and pi  rearing, and the early st ges of forestr 
work. Forestry work will provide a new and practical feature in
connection with the treatment of tuberculosis, affording health 
and suitable employment and the requisite training in forestr 
work, to' enable many to earn their livelihood in this industry in-
future years. Speaking for myself, I trust that other Co porations 
and District Committees will follow the above examples.

The prices of timber at the present time are unprecedented, and
I can safely say, even after the war, the prices will be maintaine 
to a greater extent than ever before, and there is little doubt that
any surplus area acquired by Corporati ns or District Committees
and planted will give very satisfactory financial results if the work
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is done systematically and in the right way. Thirdly,  e may
proceed to consider a Sta e-aided Scheme to  elp proprietors to
plant up t eir waste and surplus lands. Possibly the plan could
be worked out in the followin  fashion : Proprietors would offer
suitable land fo  a  lanting scheme on the footing that its value
for present letting purposes be placed to its credit in an account
kept by a Forestry Department. To this account the Government
would contribute all the expenses of affo estatio , and these sums
would be placed to its credit. In erest on the res ective credit
balances would be added yearly, but when the f  est became
revenue-bearing, interest  ould stop and a balance be struck, and
thereafter the net annual returns after meetin  all expenses, would
be divisible proportionally to the amounts standing at the credit of
the Government and the proprieto . The management of the forest
could be left to the proprietor, wh  would be o  the spot, but the
general lines of m na ement would be laid down by the Government
Forestry Department. The head f rester would be a man whose
qualifications h d been appro ed by the Forestry Department. The
work would be carried out on the basis of annual estimates,  nd
the woods would be inspected from time to. time by representatives
from the Forestry Department. The Board of Agriculture has
issued the following memorandum ou li in  proposals for the
afforestation of private o  ed land. The Development Commis¬
sioners are prepared, within the limits of the funds available, and
subject to Treasury sanction, to recommend advances to the Bo rd
of Agriculture for Scotland, fo  approved schemes of afforestation
of land belonging to private owners. In order that as much of the
available funds may be spent i  planting, the Commissioners hope
that landowners desiring their land to be planted may be willing
to secure this by mutual arrangement under which afforestable
land will be leased to the Bo  d on the principle that no return is
to be paid for the use of the land until the proceeds of affore tation
accrue, and that then these proceeds shall be divided between the
landowner and the Board, accordin  to the proportion which the
rent l value of the land bears to> the sum provided by Government
for afforestation and maintenance. Any a reed contribution by the
landowners to capital expenditure would be taken into account in
the allocation of the proportion of proceeds, and also the present
value of any growin  timber crop included in the leased area. It
mi ht be convenient that this proportion should be fixed at the out¬
set according to the present value of the land rental, and of other
contributions which  he landowner might desire to' offer, on the
one hand, and, on the other, to the su  estimated to be necessary
for the afforestation of the area, and to the present value of main¬
tenance charges durin  the first forest rotation so far as provided
by Government. All lands leased on a proceeds-sharing b sis will
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be held for periods to be adjuste  with the Government Department
concerned as lessees. It will be dealt with under the prescriptions
of a working plan complied by the Department in consultation with
the owners, and at the termination of the peri d of such lease the
landowner will be un er obli ation either to purchase the Govern¬
ment share of the standing crop or to continue the lease. In this
connection the value of immature crops might be  djusted by the
repayment of capital expended on the crop with 3% compound
interest, while the mature crop would be taken over at its sale
value, as fixed by a valu tor approved by both parties.

The term     immature crop     might be taken to mean all crops
which have not attained one-half the age of commercial maturity.
The above is the gist of the Government Scheme relating to private
owners, but I must say that it is a weak one. The private owner
has still to bear the heavier share of the burden, as he is to receive
no rent for his land until the sales of the forest produce may begin,
and has to bear the loss of any income that afforestation may entail.

It is to be feared that the above proposals will not further the
cause of afforestation, since they can only apply to land at present
producing no rent, and on the other h nd to l ndo ners to' whom
the loss of rent is no serious objection. Anyhow, some of the
schemes must be put into operation at once. To delay would be
fatal, but I think that the shock of the discovery that dependence
on imported timber is a grave handicap in the war, will compel the
Government to take this question of afforestation seriously to
heart, and that they will make it a compulso y obligation on their
part to see that a proper afforestation scheme is compiled for the
United Kingdom.
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XIX. Botanical and other Notes: Mid Perth.

(Read 13th April, 1917*)

By D. A. Haggart.

I have the pleasure again of bringing under your notice a few more
gleanings and a fe  more notes relating to the district or area mentioned
in the paper submitted on  th February, 1915.

I had, since, an opportunity of roving a little and gleaning in th t
field, and now jot down a few  of the points noticed by the way as to
place-names, plants, and so forth. .

Beginnin  with Ben Lawers, I was led to ask what the name
Lawers signified.

Undoubtedly here one has to go bac  to Celtic speech, to the Celtic'
lan uage, for  he etymon.   have known it translated variously.: Some

make it Beinn la-uir, or ben of the newday. :

Some Beinn Babhair, or echoing ben.  Looking to what Professor
Watson in the Rhind Lectures has said recently as to the Celticity jof
place-names in the British Isles, and of the fine exposition of Professor
Rhys in the volume entitled   Celtic Heathendom,  one is led to expect
that the main heights or mountains and the main rivers would-be named
after the Celtic gods, and goddesses.

It stands c ear tha  the Celts had abundant great gods and lesser
gods, not to speak of the Genius loci, whose numbers and names were
le ion the latter spirits of the rocks, lakes, rivers, springs, trees, etc. ,

Now,  hen we spell our way back a little into Irish and Scottish;
h story, real and fabulous, we come to a race reputed to have come to

Ireland in the long ago (that is, one of many races), the Pir Gaeleoinv
who had as leader or chief god one Labraid. The fame of Labraid and
his people is in all the Celtic wiitings. Now, if we write down Ben.
Lawers in Celtic, with the genitive of Labraid s name we have Beinn
Labhraidh = to Labraid s ben. Further, on the slope of Lawers here

e have Lawer na croi, or Labraid of the tree, and further down Lawers
side on Cluain or Clean Lawers, a place-name suggestive of Labraid s
hillock or tumulus.   -

Now, Labraid s wife or goddess was Liban, the particular deity who
guarded Loch Llivon and the Sacred Spring a kind of Undine.  e
can thus account for Loch Lyon and Lyon river as to the n mings.
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If vve go further Liban had a son Loin or  uinn. We get the name
n the pass between Kenknock in Glenlochay, and Lochlyon,  hich is
called Lang Luinn.

This Luinn in Celtic mythology was like Roc, a smith-god, and
when we look to the old bloomaries. or iron smelting places on both
sides of Meall teassgarnich as at Lubreoch axi&Lubteassgarnich inGlenlyon,
and Tomcrocher and Alt Duth-ghalar in Glenlochay, we can easily see
ho  appro riate it was to have this Luinn to guard and hold this region.

Meall teassgarnich) translates into the Hill of the Hot Cinders, a
name quite in keeping.

Before passing on to say something of the plants of the area, the
origin of the name of Schiehallion hill ma  he looked into,, as also that of
Ferragon.

As mentioned, Labraid was leader of the race of the Gaeleoin.

Professor Watson, in the lectures mentioned, speaks of an early
colonisation of the east of Scotland by an Irish race.

We have the following place-names, Schiehallion or Sidh Chaillion,
the fairyhill of the Gaileion.

Dun Chaillion. or the fortress of the Gaileion   Kinghallion, or to 
Of the-G eleoin country. This last is still the name of an old hamlet on
the north slope of Drummond Hill, and also of the present farmhouse
there.

Rohallion and others akin m y be noticed in the east country.

As to Ferragon, we have a word   faifguni   signifying mountain,
and Rhys, in   Celtic Heathendom,  suggests the equation of Firgen"
(Anglo Saxon), Fiorgynn (Scan.), or Thor, the supreme mountain god
or Thunderer, and Perkunos, the old Teutonic god of thunder, rain, and
atmosphere, worshipped in the oak grove of Rom ore.

Did time permit, reference might be made to Ben Lomond Laomuins
ben, who was related to Roc, another Celtic smith-god, and who no
doubt ruled over the workers at the ancient bloomaries so common on
the slope of Ben Lomond.

Bran and Branwen. still commemorated in the river Bran and
others near, may point the reference to the foregoing etymons.

Turning to botanical matters, a few points noticed on three or four
different visits may be noticed.

This will naturally be more pleasing to members than a grim holdin 
on to the ears of the Celtic pig, especially as we have Alfred, Lord
Tennyson s remarks  s to, the heated mind of the thorough going Celt.
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In  In Memoriam  we have the compliment   The schoolboy
Teat, the blind hysterics of the Celt. 

Saxifraga cernua. During the last fe  years I am sorry to see a
diminution in the size and number of individuals at the station for this
:gem. Casting about for an explan tion I do not think it is far
¦to seek. Of late years there has been a great accumulation (no doubt
owing to weather conditions) of moss humus, the floor of the pits being
¦covered with an inch or two of this, almost entirely covering the broken
¦chips of hydromicaceous and sericite Schists, so necessary to the well
ibeing of the pretty   Stonebreaker. 

It is to be hoped altered atmospheric conditions or new falls of rock
ill soon occur, or the life of the plant in this habitat will, I am  fraid,

be a thing of the pa t.

Curiously, a few years ago the plant spread out  uch  eyond the
usual, habi at, which looked promisin , but it is far otherwise no .

It has contracted into a few plants in odd rock crevices,

Saxifraga rivularis, though still in evidence, is sharing a similar fate.

On the other h nd caryophyllaceous plants appear to have done
excellently in 1915.

Sagina Scotica, on the banks of both the Tombreckand Craggantoul
rivulets, did splendidly, the little white stars showing in multitudes as if
to rival the stars of the “ Milky Way ” overhead. It w s in spl ndid
bloom on 27th  uly, and yet, in fairly good b oom on 24th August.

Arenaria rubella ca e up nicely on the Screes in this corrie, as it did
also on the dry rocks  bove Lochnacat. Cerastium alpinum and C-
a?-cticum were both a good show.

A dry rock association in the west corrie was Sagina nivalis (a
¦couple of dozen of plants), Gentiana nivalis  Botrychium lunaria, Myosotis
.alpestris, or pyrenaica, Rhinanthus borealis, Potentilla Crantzii B ck-,
Viola l tea, amoena, Linum catharticum, and Carex atrata, with grasses,

etc., a brave show. Rhinanthus borealis with Rrigeron, borealis  ade
with these pl nts a very pretty plot in Rubesals garden. In the damp
spots here Cochlearia danica and micacea, Oxyria, Coltsfoot (not too
usual at this height), Sedum villosum, etc. The latter, fur some reason
or other, appe rs to make way all over the ben, except on the north
¦side, although it occurs on the north side of Meall-glas.

On the 27th July I made a special visit to the head of the Roromore
•corrie to note the progress of a grass which I was good enough to c ll
Triticum alpinum in my last paper. I sent specimens to the President,
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Mr. Barclay, who replied that he tho ght they were some form of
Fescue-grass.

Mr G. C. Druce of Oxford, who has since seen the plant and station,
corroborates Mr. Barcla  s view, and considers the grass to be  estuca

rubra  var. barbata. I am sorry, and have to climb down The Turks-)

in case of mistake or error, are said to console themselves with the
reflection that it cannot be helped. I have this grim consolation and
satisf ction.

Deeper down in this Roromore corrie there are some very fine Alpine
willows   Lapponum, arbuscula, my rsmites, sphacelata, and other
hybrids, one or two of the latter I would like to have examined by a
specialist. While examining the above grass on September 1915 two
very fine golden eagles flew over the rocks on the west wing of the
corrie, within a few yards of me, reminding me of Macaul y a Ben
Lawers’ eagles which he s ng, if I remember well, in good English prose
in the third volume of the famous History. Earlier in the ye r a lady
in the company picked up   fea her just here a feather of the real bird
of Jove. What I admired most in the fli ht of the eagles was the r pid
motion of their wings, as fast as any hawk’s. A late writer in the

Scotsman  says they are usually seen with expanded wings in mid air.
He should have seen the  inging of the two birds till they aflghted on
the eastern side of the corrie.

I remember some years ago paying a visit to the cage or pen of
that eagle which Mr D. M'Naughton, late innkeepe  at Luib, captured
on Binnein. I tried to rouse the interest of the bird in an imitation of
their mountain notes, calling out  Pouc-ruck, Houc-ruck, the note of eagle

and hawk when disturbed in a mountain corrie.

he proper note of the Raptores is a shrill Weet-ivit, Weet-wit when
startled off the nest, but to the e r, on a rocky ledge, it softens, as
above, owing to echo.

It was deli htful to see the bird turn its head and swing its ear¬
covering, now to this side, now to that, while the liquid eyes blazed with
a yellow, liquid, kaleidoscopic light, which testified to its delight.

Quite different and more metallic and stiffer is the yellow ray from
the eye of the male toad. There is a saying in most languages that
there is a  diamond in the eye of the toad.  This saying we have in
the country so Tha daoimean ann  ? t-suil an losguinn. I had just once
an opportunity of seeing this diamond.

Walking with a young teacher in the neighbourhood of the little tarn
near iBoreland, Killin, one fine spring day some, years ago I was attracted
by the yellow ra s comin  from some object in the tarn, near the edge,.
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I drew my companion s attention to it.  e presumed the rays came
from a bit of glass or pebble of colloid quartz, so often found in this
neighbourhood, and which pebbles, I am told, take the highest polish
next to the diamond itself.

We were fully two hundred yards from the, tarn at the moment, and,
following the direction of the rays and crossing the intervening dyke o 
stone wall, came to the edge of the pool. Here in the bonds of conjugal
love  ere the male and  female toad, the little bl ck king, little more
than a third of the size of his consort, with eyes that h d   all. the
seeming of a demon’s, that is  drearning,  and the: large yellow
metallic .iris turned in the direction of the brightly shining ,sun. There
was the sug estion of light here, but I prefer it from the eagle e e.

On the 10th June, 1915, a visit to Cafh :Gorm, above Invervaq
brought out the followin  facts as to interesting plants here.

About a mile above Invervar. arid near the point  where Alt-coire
JSachamn (Hector s corrie) joins the Var burn, I found a- very fine type
oi Salix repens, with leaves over an inch long, and short, oblong, thick¬
set catkins, which must be near Salix rosmarinifolia, if not that plant
itself. Going higher up, the corrie opens out and is'second to none in
Breadalbane, if we except the poet MTntyre’s misty corrie in Glenloch y.1
The large gneissic boulders in the bed of the burn here would be
sufficient treat for the  eologist.

On the west win , on and below the rocks, were growing S. lap onum 
S. myrsinites, S. reticulata, Dryas octopetala  Potentilla Crantzii Beck,
Sibbaldia, Cochlea?ia micacea, Hdllyfem,'" L. montana, C. fragilis,
dentata, etc.

It was much too early in the season for the full tale of alpines, the
snow lying in lar e wreaths on the heights above. A deli htful sight
broke on the  iew here. A couple of hundreds at least of red deers
sought refuge from flies on the snow wreaths. On one wreath I counte 
sixty, on smaller   eaths  roups of twenty, and so on,; some lying and
the  ajority standing  t gaze , .

This fine hill is  orth exploring further, as also Glensassuim on the
Rannoch side, but July month or August would be. more suitable, as
has been the case generally for the last few years.

At Fearnan the shingle near the pier is of considerable interest.

Here some years ago I got a Sileite, white and purple, with obovat 
basal leaves, the others pietty  uch as in the type of S. cucubalus, 3
variety of which Mr. Druce pronounces it to be. - q

~ A curious feature of the plant is that the Stem, and branches of the
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purple plant are red in colour, whereas the  hite flowered variety is, in
these, green and glaucous. In the garden, before the leaves come, the

plant sho s a tangle of red net ork. Since letiirning to Killin I had an
-opportunity of comparing this plant with specimens of S. maritima  ¦
from Corrycharmaig, and I believe the Fearnan plant is a cross between
S. cucubalus and S. maritima.

Curiously the last grows on very dry Serpentine rock here. The
manuals have its place of gro th as wet alpine rills.

Another fine plant here is Rumex alpinus, or Monk s  hubarb.
The clump on the shingle a little to the east of Fearnan Hotel is a yard
in diameter, with at least a dozen stems, a foot high, and gorgeous
leafage. The graceful pose of the broad-leafed foliage with  aved
yellow margins ma ing it a treat alike to botanist and gardener.

While going oft with a few leaves I met the intelligent piermaster
here, who mentioned that the plant had been gro ing in his garden for
the last 80 years, having been introduced from Taymouth gardens by a
hen young gardener. At the pierman’s cottage I was glad to see  
ass of the plant where it was in seed, some of which I took for future

-sowing. At this cottage I was delighted to find a large and very
beautiful specimen of the hand-driven millstone, or Gall-Mhuillin  as it
is called in the Ossianic legends. It is a block of very fine whitish mica
schist and excellently dressed the prettiest I have seen. The diameter
over the raised back is 20 inches   the central hole 4  by 3 inches. It
has a raised rim at the hole of 4 inches deep, and there are 3 holes, cut
in triangular fashion, on the up er surface for fixing the propelling gear,
It was used, and seen in use, by the lady who gifted it to Mr. A.
M Pherson, the present owner. I hope it  ill not be lost sight of.
Th:s stone would make a very convenient burden for a well- reased ass,

like the one mentioned in the first book of Vir il’s Georgies, and happy
would any antiquarian driver be to trudge home with it   on his return *
from town.

On the shore here also I got a carex, which I think is C. hirta. I
would like to submit it, before deciding, to some one better acquainted
with that genus. *

At the roadside west of the pier Geranium sylvaticum and Orchis
praetermissa  Druce made a very fine show this year.

Oh the windswept heights to the west of this, Azalea procumbens
bloomed bonnily this  ear, while on Dru mond Hill to the east blae¬
berries near the Dot of Dim Mac Tual, blue-
lackened the hillside in the multitude of berries, and raids late in

Se tember: left  any a pot of very fine jam to fell the truth and the tale.
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At the old tollhouse at Kenmore, on the retaining wall of Taymouth
gardens, on the roadway, were good plants of.amplexicaule.

I noticed this plant in good flower later on the wall behind the guide s
¦house at the Birks of Aberfeldy.

A pretty plant on the Birks is Veronica montana, with very large
¦leaves and rootlets below every pair of leaves. The manuals speak of it
as ascendin . They do not describe it as rooting. Perhaps the fine
xich red earth here tempted it too much.

An Aberfeldy botanist tells me Neottia-nidus-avis is frequent in the
Duntaylor Woods. He has not found Coral]orrhiza. I am still
¦unfortunate with the  birds  nest. 

Leaving Fearnan, on the roadside at Cromraoir a p tch of white
lants of a dozen and a half att acts the eye of Campan la rot ndifolia 

.also one or two plants of genuine S. cucubalus.

This Cromraoir is a place of some interest. The huge hoarstone, or
Clach-qn-tuirc, with its single cupmark on the  oadway, is well known.
Above it, on Dru mond Slopes, near the gamekeeper’s cottage, are

two very fine stone circles, in one of which there is a cup-m rked stone
ith cups 5 - x 5I inches to cups of about 2 inches deep.

Other stones here  re hogg-backed.

The circles are very complete and are worth visiting. This word
Cromraoir is in itself of some account. While the word Crom in itself
means a ci cle, or circular thing, it was applied in ancient Celtic
mythology and history, as well as in the folk tales, to a god or gods-
We have Crom-nan-nial, the cloud god ; Crom 7ian cam  the god of the
tumulus or cairn; Crom-cruaidh, an  ncient Irish idol, and so forth

All suggestions of the winged-circle of the East Baal’s chief ensign.

Although I am digressing, it is well to state that the “schoolboy
heat  of the Celt led him to adore things round and circular. Our
forefathers built round houses, round forts, made round weapons of war>

round towers; their sun, moon, and stars were round, as were their

ghosts ; and if things could not be  ade to work roundly they at least
ade them curved. In the gravemounds the fine old urns and other

grave-goods show the delight they had in things having the image of the
gods.*

Other terms applied to the two sides of Loch Tay may be explained
here. Readers of sketches of the history of Perthshire may come
across the terms Disher and. Toyer, as applied to   tract of land here.

* See Plighland Society's Gaelic Dictionary as to this word Crom.
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The first word is variously Spelt thus Desezver, Dischoir  Disher,
and correctly Deisear. The second word Toyer does not vary so much,,

and properly it should be spelled Tuar: Deisear, which means the north
or sunny side of the lake; luar, the south or shady side. At present,
the Gaelic-speaking population describe either side as Taobh Deisear,
sunny side  Taobh Tuarach, shady side  the word taobh meaning side.

In the old time Disher and Toyer were a bone of much contention,
the Atholl Stewarts, Robertsons,  nd Menzies fighting their way up at
least as far as Morenish on the one side, and Crannich or Crannai  on
the other. Then the Campbells came in with the notion that to byrse
yont  was the thing, and made their way by hook or crook do n to the.
ford of Lyon and base of Schiehallion.

eturning to the botanical at . the so-called Roman camp at
Fortingall, at the nor h-east and south-west angles ot this stronghold ma 
be noticed two old hawthorn trees. A writer some years ago writipg in
the Scotsman newspaper mentions that the hawthorns at Finlarig wete
introduced by the Ironsides of Cromwell. Certainly young hawthorns
at Finlarig are wanting.

It is otherwise at Forting ll. Young frees are scattered over the
field here, on the braes above Fortingall, and more particularly fine
young bushes and trees grow on either side of the Allt Odhar
burn f o  Glenlyon House to its junction with the Lyon in great
profusion, so great that they threaten the hybrid willows here with
extinction the willows secure here for centuries, and dreaming of their

ancient solitary rei n. 

Behind the church and hotel at Fortingall on bare patches on the
mica schist rocks, may be seen  ood plants of Filago minima, also i 
similar dry spots at Drumcharry and Inch Garth. These cannot rival
the grand patches of Filago germanica on the limestone at Morenish and
Tirarthur, Still, they gladden the eye and heart.

A very large breadth of Agrimonia Eupatoria,  hich in my  oun 
ays the old women used to collect to make a stomachic tea, may be

seen above B lnacraig and ri ht below the circular fort of Dun-geal.

At the river side here Fyr s mains, and the varieties, mitis and
acerbis, may be seen growing together these varieties sho  the difference
as by the manua s.

A tree mentioned by me as growing here, Fyr s torminalis, is in
error. The trees here are P. aria or Wild Service I wrote P. torminalis:
down without looking at the books. P. torminalis proper may be seen
in the young plantation at Woodend, Glenlyon, with squarish leaves
and large lobes.
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The berries of this beam tree  once the  are touched by fros , are the
elight of schoolboys, and none of the Fortingall boys have shared the

fate of the Emperor Aurelius by the use of this choke pear so far.

The hazel wood below the fine rock at Garth, where also is a grand
echo, produces on some bushes double hazel nuts. I remember also ope

fn the Keltney near the Post Office. The hazel copse at Garth is called
by the natives Coille Mhic Comhairle, or the wood of the diviner by
nuts, literally, the counsellor or adviser. On Halloween night after the
bonfire was burned out, we used to try our hands at divinin , by pairs
of nuts, an old common practice, and occasionally still carried out..

A plant here, though plentiful everywhere, is Lathyrus macrorrhtzus.
Hogg tells us that the old Breadalbane people used to chew the knotted
root to give a flavour to the fine old, potstill whisky. The old potstill
is still remembered at Drumcharry. I chewed so e of this root, and
took a tablespoonful, and it is simply grand. One does not wonder that
the old Finga ians made it one of the ingredients in their meads, calling
it Corra-meille; and the feast Cuinn or Cuirmi.

The Gaelic names of Plants   may be consulted on this head.

On the shingle island below Garth there is a field of Lupinus
nootkatensis. This plant is interesting the blue purple field in early
summer is enchanting, and the interest does not stop here.

Watching the seeds ripening one finds these at first pea-green, then
they t ke a verdigris green ; by and-bye the seed becomes a mottled blue
and,green, like a polished bit of Corrycharmaig serpentine, ending in
a contracted oblong black seed.

L. nootkatensis is to be found in all the shingles and shingle islands of
the Lyon from Meggernie downwards to the junction with the Tay. It
is an exotic and introduction. How did it get introduced ?

Sir Herbert Maxwell, in dealing with the Ginko and Araucaria in
the series of   Science and Nature  articles published in the Scotsman
newspaper, has inter alia :  This tree was first brought to England in
1795 by Archibald Menzies who, visiting Chile with Captain Vancouver,
sowed some Araucaria nuts on board ship, and brought home six live
seedlin s,”

Mr. J. E. Af Stegall, in his book entitled   Picturesque Perthshire,”
has the following in writing as to the grounds of Dunkeld House

In the grounds of Dunkeld House are two of the five original larch
trees. The five plants with some others were brought from the Tyrol
by Mr Menzies of Meggernie, and given to the Duke in 1738.”
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I think we may fairly infer who introduced the   Lupin   in >
Glenlyon from the far-off Nootka sound.

In a small field below Garth House, near the river, may be seen two
patches of Eq dsetum arvense and the pretty E. sylvaticum var,.
capillare making a pleasing contrast.

In the summer of 1915 I was anxious to get further plants of
V. canina, var. persicaefolia. Starting from the fine salmon pool belo  
Nether Blairish, I made a bee line for the top of the hill here At the
side of the Fortingall road on the banks were nice clumps of V. canina
proper, with yellow spurs. Ascending to about 800 feet, I met a
horizontal line of the desired plant of a dozen yards deep, the whole of
the higher ground being taken up by V. l tea of various shades with a
preponderance of yellow.

Turning to the east here there is a very nice stretch of meadow by
Over Blairish and Litigm to Old Garth (the enclosed lands of the earljr
Stewart time). AVitness the network of feal dykes! Here is a field of
parti-coloured plants  in places yellow meads of asphodel. Here
grow Or his incarnata, O. latifolia  O. maculata  O. mascula,   .

bifolia  H. albida, H. conopsea, those specimens of the last bein  pure
white  Gentiana  ampesiris, diminutive, and of a fine rich purple
inclined to reddish; on the opposite slope at Tighcraggan and
Kinaldy masses of  . viridis, which here show a fine brown, no doubt,
an effect of abundant sunlight, the ground on both sides of the burn-
here being on a limestone bottom.

Continuing to the north-west by Ringha  and at the commonty
fank are a series of heathery hillocks, ling principally. Below, the
heather on the north sides of the hillocks, on old sheep runs, are
multitudes of plants of Listera cordata, perfect, but stunted as to growth
from the usual dry atmosphere here.

The average rainfall here is 30 inches, at the upper end of Loch Tay
60, a difference of half within ten miles of country.

At the base of Schiehallion Z. cordata on similar hillocks is frequent.
Near the dyke at Aonach ban, Erica tetralix showed this year (1915) the:
white variety in large masses. It escaped me in former runs.

Late in September I visited the north side of Schiehallion for
Cochlearia. 1 got one or two plants with pods. The sharpened ends,
of these proclaim it C. alpina.

Cornus sho ed fine red berries.

A plant here I would like to see named, it looks a hybrid
. annotinum x Z. selago.
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This Schiehallion is a very fine hill.

Here, Dr Maskylene threw his pendulum out against the mass of
this and of the earth to find out all about the attraction of gravitation,,
and helped the world to weigh the orbs sun, moon, and stars.

Ayton sang it: 

And the evening star was shining on Schieh llion s dis ant head. 

Professor Shairp san  it 

Mountain girded there Bendouran
To Schiehallion calls aloud,
Beckons he to lone Ben Aulder,

He to Nevis crowned with cloud.”

The Rev. J. Sinclair sang it piously in a tome that  eighs heaviljr
upon the mount in. Homer, if he were alive, might hear the mountaim
groan heavily, as did the chariot which bore a great goddess and a very
great hero.

At Meal-tarruin-chou I got plants of the veronica  entioned as got
on Schiehallion, and which may be V. officinalis, var. glabrata, anyway,
it is a pretty blue. Here also are Saxifraga nivalis, and Grimmi 
funalis, while in a yard wide and deep pool at the base is a tangle of
Utricularia minor.

I must not for e  that while on the top of the last hill I saw one
of the finest views in Scotland. Five lakes and mountain tarns are
visible from here in the one view Loch Rannoch, Loch Tay, Loch
Kinardochy, Lochnacraig, a small loch above Borenich Borenich,
famous for Celtic forts and the rare plant Schosnus ferrugineus, so much
desired by Saxon botanists and also a small tarn above Tummelbridge,
Loch Tummel itself buried in the valley below and not visible from thia
point, though so near; Schiehallion, showing its huge mass, towering to
the west  Ben Aulder, far in the north- est  Blair-in-Atholl, Ben-y-

Gloe, Ben Vrackie, and Glen Tilt, completing the picture to the nort 
and east.

In the neighbourhood of Coshieville the following plants are
noticeable: Carex filiformis at Donafuil, Tyndalloch and Callwood ;

yacinth s-non-scriptus, with the pink and white varieties at Coshieville
and Donafuil, and Callwood as before.

It is noticeable that this plant while nodding in the field, in the
g rden grows straight and stiff, throwing out its bells at right angles. A
good blue plant carries as many as 15 bells.

A plant that grows in the open in the western district, viz.
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Cardamine amara grows here deep down in the bed of the Keltney,' no
doubt owing to the small rainfall here as before mentioned.

Of fungi, which have a short period here, the following may be
mentioned : the maned Agaric, A. campestris, Boletus edulis  Agaricus
robur, or amara. which, Tityrus-like, flourishes  n 1  ejoices  under the

shade of a spreading beech.  It is so beautiful that one is tempted to
taste it. I saw a number of slugs at work on this plant, and, t king a
nice young fun us, I t ied it, but the hot, pungent, peppery, mustardy,
salty taste was too much of a good thing. I gave it up. If I remember
Dr. Hu h M'Millan used to tell me it was edible, but in   First Forms
of Vegetation ” he  tates that he was doubtful on the point. If one were
certain, a nice plate at table would enable the good hou ewife to
dispense with salt, pepper, and mustard for the time being. Another
good fungus here is Fistulma hepatica on oak trees The beautiful
Agari us muscarius in the fall makes the woods gay with crimson and

hite, and has in the raw state a nice flavour, though it has such an evil
name, owing to its use by our friends in Russia. The big puff ball is
here, and not too frequent, bec use of lack of moisture. If well cooked
it is not amiss, but has no chance with B. edulis or A. campestris.

A very lovely fungus I saw growing on an  sh tree at Castle Menzies
is Polyporous incarnata (three fine large specimens), the upper or scaly
side gorgeous in light reddish cri son and white.

P. ignarius and Daedalia quercina are found very frequently on birch
and oak trees.

If things go on as they are doing, I hope next summer to have a
ish of field mushrooms and roast sparrow.

Mr. Tom Speedy, who is usually very practical and to the point,
appears to forget the delicious meal roast sparrow makes, when he
advises the destruction of them by Edinburgh gardeners. What
Edinburgh people should do is to save their bread and roast their
sparrows. At one time they sold at two a farthing. At school I
remember that a pocketful of cooked sparrows beat the globe in the
way of delicacie .

l am sorry to introduce gastronomies, but ever body is at it tooth
and nail.

By the bye, I must not forget the beautiful little pansy, V, tricolor
var. arvensis.

This last year it has betaken itself to the permanent pasture, and
there it shines in beauty and deserves the many compliments showered
upon it, for example  freakt with jet,”   heartsease,”  a little western



¦J D. A. HAGGART BOTANICAL NOTES. l8l

flower, before milk white, now purple with love s wounds, and maidens
call it love in idleness,  etc. It should, however, avoid the turnip field,
for there waythistles, horsetails, butterburs, and docks are enough to
claim attention, without wishing to pick up and examine all the little
beauties and dandies.

Anyone who will try a tussle with the butterburs in a turnip field will
cry   enough.”

At the side of the Tay below Farlayer, and opposite Bolfracks on the
meadowland, are numberless specimens of Primula veris, and a large
number of plants of Ranunculus bulbosus  both introduced, I suspect.

At Boltachan, on a dry bank at the roadside last spring, was a pretty
colony of Saxifraga tridactylites. How it came here one does not
know.

Although I dealt with Saxijraga already, I may state that I think
Sir J. D. Hooker is right when he writes that varieties of S. hypnoides
are undefinable.

I tried the Ben Lawers plant, with sub-parallel leaves, and the
Schiehallion plant with broad obovate petals in the garden or rather
rockworks, the one lost its sub-parallel leaflets, the other its broad
petals in one and the same season.

Sub-parallel is a term difficult to understand till you see nature
pulling up the lobes to this position, making them thick and fleshy.
Great transformations lie in changes of temperature a schoolboy hot
and a schoolboy cold are not one schoolboy.

Frost will nearly convert a Celt into a Saxon, and heat vice-versa.

I will leave off the plants of the triangle.

* I would like to describe the bombarding of Mr John Jarratt and
self by Carabus catenulatust a blue-black and purpled-blue beetle in a
bog on the hills.

When excited and angry it changes colour, like the fourth or fifth
* bubble blown off from one dip in the soap-box.

I would like to describe the leaps of the little yellow mountain frog
when disturbed and headed off from the little pool or tarn, when a
creature an inch long will leap a hundred times its own length uttering
its   wick, wick, wick   which gives rise to the Gaelic proverb or saying

The day is so hot that it will take the squeak out of the frog. 

This squeak or cry is no doubt very different from the refined singing
of those of Aristophanes Brekekekex  Brekekekex, Koax, Koax.

o
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I would like to describe, while sitting on a woodland bank, the
peppering I got from the tassels revolving, of the ripe capsules of wood
sorrel, and the miniature thunder from elastic cannon and flying seed 
one of the s allest sounds in nature, and one hundred fold less than the
crackling broom-pod when   west winds rustle. 

Oh, bonnie are our  reensward howes,

Where by the birk the burnie rows,
When the bee bums and the ox lows,

And west winds rustle,

And shepherd lads on bloomie knowes
Blow the bl the whustle. 

A day spent in good weather within the Triangle would en ble one
to forget the unfortunate angle at the other side left of the base of the
famed and produced isosceles triangle of our schooldays.

Like the great Maori chief whose speech was a couple of sentences
I conclude with his last,   I have done.”
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XX. A Perthshire Naturalist Janies Stewart McGregor of Glemsla.

[Born in Glenisla, 1836 ; died at Alyth, 14th July, 1913, aged 77 years.]

By Peter Baxter.

(Read 9th November, 1917).

Some time a o Mr. Henry Coiates came across a bundle of

reprint articles in the library, si ned J.S.M. He con ulted me on
the m tter, and I was able to inform him  s to the  riter. He
then suggested that I should write a paper on Mr. McGregor, as
ne deserving to be enrolled on the list of Perthshire Naturalists.

I have complied with the request. Jas. Stewart McGregor was born
in Glenisla in 1836, the name Stewart being that of a farme 
adjacent to where his parents resided. He died in Alyth on 14th
July, 1913, a ed 77 years  James Stewa t McGregor lived a life
and died a  eath very much to his own likin .

The London Times, noticing his death, s id :   There has
just p ssed away at Alyth, Mr. James S. McGregor, Folda, Glenisla,
Perthshire. The rocks, fauna, and flora of Mr. McGregor s native
district were at his finger ends. He was never more pleased than
to be able to give information.  hus from his   lone-shieling ’ issued
articles to magazines and newspapers not only in Scotland, but
London. Many a ticles he sent to local publications without any
stipulation as t  fee in some cases merely fo  a re rint voucher.
From an early date he had ever a desire t  gain knowledge, and
in his later years he had  s great   desire to give such to others.
His   den ’ in his Highland cottage was packed in every co ner with
b oks, magazi es, and manuscripts.

Born s me 77 ye rs ago, Mr. McGrego ’s parents had a
pendicle in Glenisla, although they were natives of Glenshee. James
made such progress  t school hie w s indeed   a lad  ’ pairts ’ ¦
th t he was t ained to a certain extent for the Scottish ministry,
but, like many more young men, 50 or 60 years ago, he became a
schoolm ster. He was at Arran for a number of years, and then
for the remainder of his  edagogic days in his   ain beloved
Glenisla. ’

When the late L rd Avebury, then Sir John Lubbock, called
one day at Folda, he was received in true Highland fashion by the
clachan schoolmaster. Sir John had also on that occasion a truly
Highland experience. Going out with his host to look fo  some
rare plants, both were caught in a   hill shower ’ of such a co ious
nature, .t at Sir John had to doff every article of dress on returning

p
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to the s ieling , g-et warm underclothin  a d out r-clothin  belong¬
ing to his hoist,  hich were decidedly too big for him, and sleep
there overnight, while his o n garments were being  ried at a peat
fire. It was fo  his grea  knowledge of plant life that Sir John
Lubbock said that Mr. McGregor ought to be made a Fellow of the
Linnean Socie  .

Mr. McGrego , in his lighter moments, gave forth fro  his
store of Highland lore, sto ies of witches and warlocks, unc nny
experiences, and accoun s of the superstitions of a by-gone age.

Many of his holiday periods he passed assisting in deer-stalking
and grouse shooting. He came into contact with many distin¬
guished personages in these excursions in the forests and on the
moors. On one occasion he attracted the attention of King Edward,
then Prince of Wales, who, asking him his  ame, was humo ously
informed in re ly that he, too, was of Royal blood, being

M cGregor.  The healths of tw    lines   were at once pledged. 
M . McGregor was not only a naturalist, he was a scientist, an

ecclesiolo ist, a linguist, and an antiquary. As indicated, he had a
desire for knowledge, acquired such easily, and gave it forth again
as his own in a pleas nt and info mative manner. Wind and water,
rocks and soils, fish, fur, and feathe , prehistoric remains, language,
and classic literature he treated with a facile pen.

He w s specially observant of, and well up in, botany. There
was not a plant or grass in his district but he could name. It was
the same in regard to zoology and entomology. The animals and
insects of Glenisla he could place without difficulty in the scheme of
Creation. It was so>, too>, in regard to trees, peat, sods, m sses,
and lichens. You had simply to start   subject, be it one of science
r natural history, and Mr. McGregor  as in to it. The pity is

that mo e of his writings  nd many of his finds do not grace the
Count  Museum in Perth.

Much t at he wrote has gone the way of uncollated  rticles.
He wrote often, as the spirit m ved, to natural histo y magazines
and periodicals, which were ever willing to give space to one who
in his Highl nd fastness gained much knowledge as to  nimals and
insects at fi st h n . On other occasions he contributed lar ely to
the Newspaper Press from The Field downwards. So volumin us
was he in his writings .that I have kno n of one newspaper having
half-a-dozen articles in MS. waitin  , the exigencies of sp ce for
publication. U der such conditions, Editors were inclined to cry 
Satis. It was always dangerous to scissor anything fro  Mr.
McGregor’s writings, if he should afterwards see it. One of his
st ries was to the effect that Editors rejected articles without read¬
ing them. As an illustration of this, he said he once sent an article
to a  ewspaper in a large to n not far from where he lived. In a
day or two back came the article   Returned with the Editor’s
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compliments.  He sent the same  rticle a day or two later to a
London newspaper. It was accepted, and duly appeared. First
option   at o ce   scisso ed   largely, as the article contai ed many
good paragraphs of local interest. M . McGregor, in course of
post, received his cheque from London,  nd then went on the track
of the local Editor, who had t  pay double o dinary fee to save
trouble.

Like all writers to the magazines and to the newspapers, Mr.
McGrego  had many articles refused. But as he was a McGregor,
it to k a lot to discourage him. MSS. might return, but he wro e
on and on. When twitted on the subject, he would reply that   he
could not help writing, and that he could not be better employed.

It  as his  ractice in his later years to take apartments in Alyth
in the winter season. In his youth and manhood he  hought nothing

f spending nights, in the fore ts watching the habits of the deer,  r
on the moors no ing the capercailzie, woodcock, grouse, and other
birds, o  in gathe ing plants and mos es. A song tells of   My ain
sweet Glenisla,  that song must have been compo ed in summer
in pleasant weather, or when autumn tints are glowing; Glenisla
is then a pretty place. But it is otherwise in winter, when snow
wreaths and ice-bound ro ds ma  isolate the district for weeks at a
time,  nd when foo  is conveyed with the greatest difficulty, not to

eer, but to men, women, and children. A few months before his
death, I had the pleasure of calling on Mr. McGregor in Alyth. He
had not been very well for a week or two, and the sight of a fresh
face, and the sound of a kent voice, made the stalwart Highlander
quit his bed and ente  into  he current topics of the  ay. He was
about 5 ft. 9 in. in height, with shaggy beard an  iron-grey hair,
nd strongly framed and limbed. Like his domain at Folda, his

apartmenlts at Alyth were filled from doo  to window, and from
wind w t  fireplace, with boo s, MSS., and everything  ear to the
heart of a literary Bohemian. We had a short walk through part
of Alyth, called on f iends, and then parted to meet no mo e on
this side of Time.

The  eprints of Mr. McGregor s writings in our library number
some th ee dozen, and include articles on deer forests and deer
stalking, red-deer,  he fox, dog, and wolf, grouse shooting, grouse,
blackcock, ptarmigan, cuckoo, beaver, snakes, and adders, heather-
burning, distu bing t e balance of Nature as illustrated by hawks,
rabbits, dogs, cats, etc., flesh-eating plants, tobacc  growin , the
p tat , Hallowtide and Hallowe’en, whisky and smugglers and
smuggling, weems, celts, and cur achs, the Scottish ton ue, Glen¬
isla place-names, etc. It was a pity that at the disposal of his
effects an effort was no  made to preserve his writings. It is
understo d two MS. volumes survive, one on botany, and anothe 

on zool gy.
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From a personal p int of view, I feel s mewhat diffident in
declaring- him one of the  reatest naturalists Perthshire has pro¬
duced. Rather would I ask you to consider his literary output as
regards natural history  nd science, and his ke n observation of
things animate and inanimate. I think I have he rd him say he had
treated of everything in the earth and under it he left astronomy
t  others. His University educ tion, his long regime as a school¬
master, his numerous correspondents of high rank, his bein  men¬
tioned even as worthy of being a Fellow of the Linne n Society,  nd
that latterly he largely lived by his pen, all deserve to be noted; his
erudition and knowledge were outstanding. I leave the placing of
him in your hands.

The pity is that he was so far removed, geographically, from
Perth, although he visited the museum occasion lly. Alyth lies
somewhat awkwardly from Perth, and after you have got to- Alyth
you have still a coach or motor journey between you  nd Folda. But
his location in the super-N.E. corner of Perthshire did not make him
petty or parochial. His was the outlook of the learned m n and the
true student. Mr. Stewart was a bachelor, but showed none of the
crankiness that is sometimes associated with bachelordom. He is
gone; we think kindly of him.

APPENDIX.

List of Mr. J. S. MacGregor s Papers, which were reprinted from the

Perthshire Constitutional and Journal.

1909. Flesh Eating Animals.
18th Jan., 1909. The Red-Deer.

27th Jan., 1909. Deer Forests (Part II., 17th Feb.).

24th Feb., 1909. Deer Stalking.

1st March, 1909. A Day’s Deer Stalking in the ’Fifties.

1909. A Sutherland Gamekeeper’s Diary, 1829-30;

Terms in Sport.

21st April, 1909. Heather Burning.

14th June, 1909. Snakes and Adders in Glenisla.

5th July, 1909. The Fox and its Distribution.
The Ptarmigan.
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9th Aug., 1909. The Red Grouse (Parts II. and III. follow).
29th Sept., 1909. The Wolf in Scotland (Part II., 8th Dec.).
31st Jan., 1910. The Elimination of Waste in Soils, etc.

31st Jan., 1910. Inter-communication Amon  Animals (Part II., 16th Feb.)

20th April, 1910. Halley s and Other Comets.

20th April, 1910. Can Dogs Count?

1910. Disturbing the Balance of Nature.

13th June, 1910. Terrestrial Magnetism and the Poles. .

13th Aug., 1910. The Beaver (Part II., 7th Sept, and 21st Sept.).

22nd June, 1910. The Cuckoo : Its Habits and Distribution.

24th Aug., 1910. The Blackcock.

21 st Sept., 1910.  Grouse Shooting (Part II., 2nd Nov.).

14th Nov., 1910. Growing Tobacco in Virginia.

2nd Jan., 1911. The Potato.

2nd Jan., 1911. Hallowe en (Hallowtide, 28th Dec., 1910).

30th Oct., 1912. Historical Harvests.

1912. Hot and Dry Summers.

1912. Terms in Sport.

1912. Tamed Animals.

1912. Flesh-Eating Plants.

1912.  The Moving Earth.

23rd April, 1913. Weems, Celts, and Currachs.

23rd June, 1913.  The Ancient Scottish Tongue.

1913.  Whisky and Smugglers, and Smuggling.
1913. Columbian Church and Dunkeld Cathedral.

XXI Iceland and its Birds.

By J. G. McH. Gordon.

(Read 14th December, I9I )-

In preparing- this paper I have be n up against several difficulties.
Bein  away from home on military service, I have had no access to
the numerous notes and photographs we took when visiting the
island. I regret this very much, as without them I cannot write
with the same degree of accuracy.
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Towards the end of May some years ago, my brother and I
sailed from Leith in the S.S. Laura, a Danish vessel bound for
Icel nd. She was a somewhat antiquated tub, entirely manned by
Danes, whose knowledge of English was decidedly limited.

The route was through the Pentland Firth, west of the Faroe
Islands, and the first sto  was at the Vestmannaeyjar or Westmann
Islands-. This group of islands lies some ten miles south of
Iceland,  nd the main island contains good pasture land. But the
chief industry is fishing.

We -dropped ancho  in the bay opposite Heimsey, about half-a-
mile  istant from the town. It is bounded on the west by a so bre
heather clad hill, while to the east to ers a huge green-capped
sea Cliff, its grassy ledges do ted with sheep, and one wonders
how they maintain their foothold at all. In the background can
be seen the volcanic cone of Thorbrein.

Birds were numerous; overhead swarms of Kittiwakes wheeled
and screamed. Skuas and Fulmars were also plentiful, while now
and then a m jestic Great black-backed gull planed past. Business¬
like strings of guillemots and  azorbills hurried across the bay.
Puffins winged their way, straight as an arrow t  and from the
highest part of the cliffs. Gaily plumaged Eider drakes, followed
by their bro n clad mates, flew ste dily p st. Occasional Shags
nd Cormorants flapped along, the latter easily distinguishable by

thei  lar er size and white thigh patch.
Boats were no  seen putting off, and making thei  way with

difficulty through the surf. As they approached we were able to
see that they were somewhat flimsy looking craft, patched in many
places with skin and canvas. They are pointed at both ends and
their buoyancy is remarkable, the high bow and s ern enabling them
to ride  nd rise over the waves like a duck.

They were n anned by wild looking men, clad in rough tweeds
and skin waders, with pointed shoes of the same material. Some
scrambled on bo rd, bringing a mail bag very meagrely filled, and
greetin  friends with a hearty smack on both cheeks. Meanwhile
boxes and packages were lo ered into the bo ts. Soon the shrill
notes of our siren warned our visito s that time was up, and after
more  kissing, and many bon daas, they to k their departure.

The principal fishing is cod fishing, and immense numbers of
cod and haddock are caught yearly. The greater part is salted and
e ported, chiefly to Spain. The re t is dried and forms the chief
food of the isl nders.

Another importan  industry is netting birds. The ring net with
its handle is nearly fourteen feet long, and is shod with a three¬
pronged iron fo k to assist the climber. The fowler scales the cliffs
until he comes to a ledge where he can stand freely and use the net.
Swarms of birds circle r und him, deafening him with their dis-
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oordant cries, and buffeting- him  ith their  in 's, whilst he with
deadly aim sweeps round his huge net. He seldom misses, an 
often several birds are cau  it with one sweep. Their   necks are
then twisted and thei  bodies form a festoon round his waist. A slip
would me n certain death on the ja g d rocks hundreds of feet
below,  nd not a few perish in this way.  he birds are either eaten
fresh sal ted for winter, o  nailed throu h the beak on the wooden
si e of a house to dry.

One colony of Gannets is on Sulnasker. This rock is 900 feet
high, and over 7,000 birds are said to be killed here every year.

The gannet, Sula bassana, called by the natives Hafsula, has
several large breedi g colonies in Iceland also1, and off the south
coast we noticed numbers carrying strings of sea weed in their
powerful bills.

We no  steamed alon  slowly, close in sho e, and  dmired the
rea  cliffs towering above us. At one point they rise sheer, clo e

on 1000 feet. Here numerous white patches indicated the breedin 
places of coun less sea fo l, and the ledges were lined with rows
of guillemots, razorbills, puffins, kittiwakes, etc. A small cannon
on deck was fired to disturb the birds, but not one moved, all
regarding with supreme in ifference this sample of Denmark s

might.
As we drew ne rer Iceland, the rugged outlines of vast snow

covered hills became clear, and we got our first view of the famous
volcanic mountain Hecla, who e many terrible eruptions have
devastated the island from time to time. Its height is 5,108 feet.
We now steamed west along a dark forbidding coast, where the
b eakers dashed with a sullen roar against the grim rocks, throwing
up clouds of white spray.

Quite a few Gr at Skuas were seen. They are brown, somewhat
owl-like birds, an  are locally called Skumer, which means dusky;
They probably belong to the large nesting colon  at Olfusa, not far
off. This colony is now deserted. Their two eggs are laid in a
scrape in the sand, and the birds are very aggressive at the nest,
fiercely  ttackin  any intruder. Next we passed Eldey (Fire island).

his is one of a group of five small islands, or large rocks, and
stands in the o en sea some seven miles west of Cape Reykjanes.
It rises  o a height of 800 feet, and its top is covered with a multi¬
tude of sea bird , but is almost inaccessible.

In 1893 it was climbed for the first time by a party of four
Westmann Islanders, who killed a large number of birds, and a
good many seals on the rock below. Here a goodly number of the
n w extinct Great Auk, Alca impennis, used to breed, and the last
known living specimens were killed on this isle in 1844.
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Having- rounded Skag i point and turned east towards the
capital of the island, Reykjavik, a scene g and in the extreme lay
before us.

Away to the left, rigfit'across the Faxafjord, quite fifty miles
away, stretched a long- low promentory teiminatin  in Snaefell
Jokull, 4701 feet hi h. Pyramidical in form, its sno  clad peak
t wers to the clouds. To the north east stretched the long narrow
Hvaljord, cr wned by the giant Akrafjall, and many hued Esja.
Nearer at hand, on a bare moor rose a grim grey building the
leper hospital. Leprosy is very prevalent in Iceland, and formerly
those so afflic ed were allowed to go about. Now they are confined
In ho pitals.

The harbour presents quite a gay scene. First there is a British
gunboat, the Belkina, also French, Danish, and German warships.
They are there to lo k after the fishing interests of their respective
countries, Iceland being now a very important fishing centre, and
disputes frequently arise among the vari us fleets, and concernin 
the three-mile limit, which have resulted in lo s of life. Various
trading and other vessels lie at anchor, while many row boats and
one or two launches ply here and there.

Beyond lies Reykjavik the capital, so called from the Reyk (reek)
or steam, which rises fro  the boiling springs behind the town.
It has n w a population of 6,700, and lies between two low hills.
Though stone is plentiful, h uses of that material are rare, as lime
is very scarce. The older houses were composed of turf or wood,
but many are no  made of corrugated iron,  nd painted according
t  thei  o ner s t ste, yellow, red, green, or blue, while the flags
of the various consulates add still more colour to the scene.

We anchored some way from the landing stage, and the ship
was imm diately surrounded by a swarm of boats manned by a
yelling throng; all seemed to have friends to greet and everyone
shouted at once.

Thoraldur J. Davidson, who made  he arrangements for our
ponies, etc., now introduced himself. He is short and well built,
with a tanned skin, fair h ir, and a very pleasant expression, and
speaks English perfectly. He wore the red jersey of the Salvation
Army, in which he w s a Captain. The Salvation Army has a good
following in Iceland,  nd their band was playing on the quay, as
we landed (in a boat so over loaded  hat a few extra p unds would
have sunk her) af er one or two hairbreadth esc pes from reckless
arsmen hurrying to and from the ship. Having reached the Hotel

Glasgow, a structure of wood  nd iron, by no means so imposing
as its name, where Davidson advised us to stay, we were welcomed
by the buxom landlady, Mrs. Zoega, a near relation of the famous
guide of that name.
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Next day we explored the town, spen ing  some ti e i  the
Antiquaria  Museum, situated in the Island Bank. The collection
illustrates the whole period from the first colonisation 870 a.d. to
the present time. It co tains some wonderful manuscripts.

We also visited the Natural History Museum, where the e is a
pretty good collection of the native bi ds and their e  s, though
one or two of the specimens are not abo e reproach.   Herra
Benedikt Grondal, the Curator, an authority on Icel ndic orni¬
thology, very kindly took us to his house and showed us an
MS. bo k, with plates of all the birds painted by himself. He was
the author of several papers in various scientific journals, and a
book on native birds in Icelandic, a copy of which I possess.

Benedikt Gro dal  nd Paul Nielsen of Eyrarbakki were the two
best native authorities on Icel ndic birds, but both are now dead.

Nearly every man and woman you meet in Iceland, especially
in the country, has a quite astonishing knowledge of birds, even to
the names of species that have only occurred there once or twice,
very different from the sad ignorance shown by most people o er
here.

Our first trip was to the huge colony of Arctic Te ns at
Bessestathir. As guide we had a medical student named G ir
Zoega. He was pallid of countance, with tousled black hair, and
clad entirely in black. We were each mounted on a sturdy pony,
all good goers. Our first stop was Krisivik, a small fishing village
on the sea shore. Here we made the acquaintance of an English¬
man called Ward, in charge of a fishing concern, and glad of a chat
with fellow countrymen. Great numbers of fish were being dried
everywhere, and we were well aware of their presence by another
sense than that of sight alone. Some were nailed to the sides of the
houses , but the majority were being pressed between planks, weighted
with large stones out in the open. Among them were numbers of the
Lump-fish, Cyclopterus lumpus, a fish not much thought of here.
It is blue-black in colour, with white dots like a lobster, and curious
lumps all over hence the name. Having reached Bessestathir, we
found several thousand terns breeding among some marshes near
the farm. No one can confuse the Iceland Terns,  s only one
species occurs there, namely, the Arctic Tern, Sterna paradisea.
Its local name is Kria,.which is a very good  ranslation of its cry.
The nests are simply scrapes or sli ht hollo s., mostly unli ed, and
the eg s in Iceland are almost inva iably two. in number, though
hrees are not uncommon in our country. They are excee ingly

variable, the ground colour ran ing from ochre to olive, and buff
to bluish, spotted and blotched with greyish and black, sometimes
forming a zone. Several bluish-white eggs, quite unspotted, were
taken. A  the time we spent among them, the birds wheeled and
screamed above us, making a deafening noise. Many swooped at
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us like hawks, the bolder spirits now and then striking- us qui e a
severe blo , e en throu h our caps, with their sharp bills. One
descended with such force on a basket of e  s a native was carrying
on his head, as to break several, and a collie accompanying us was.
put ignominously to flight. Several nests of the snipe, Gallinago
gallinago, a co  on Iceland bird, were also found. They were in
meadow or marshy ground, and were often placed between two
grassy tussocks, being just scrapes lined with a little dry grass,
containing as a rule four fresh eggs. The native name Myrisnipa1
means mire snipe.

he farmer, wh  is the clergyman, too, as is often the case in
Iceland, invited us to tea, and on the way, in a turf bank surround¬
ing the farm buildings, we found a nest of the White Wagtail,
Motacilla. cilbci cilbcif called by the natives IVIariu-erla. It is the only
Wagtail occurring in Iceland, and is a common summer visitant.
The nest is in a hole,  nd is composed of grass and roots, neatly 
lined with pony s  air. It contained six fresh egg , whitish, thickly
dotted with grey. Unlike the Pied Wagtail, the male has a grey
instead of a black back. Quite a large party, consisting of the
farmer, his wife and family, se eral friends, and all his employees,
sat down to a plentiful meal. There was much talk and laughter,
especially at our efforts at Icelandic. First we had Terns’ eggs hard
boded, eaten like plo ers’ eggs here, and very good they were,
though small. There was also Iceland mutton, and boiled eggs of
the Eider and Great Black-backed Gull. I tried one of the latter,
but on cutting off the top, found ii was nearly hatching. However,
the Icel nder next me said he would take it, though it wasn’t  uite
as good food as a fresh one. I took another and found it excellent.
On our way back our 'Student lost the track, and we got amongst a
tract of lava, where t e going was very difficult, so that it was long
past midnight when we reached our hotel.

Next d y,  ccompanied by our student guide, we set out for
Vithey Island, the famous Eider duck farm. The Eider duck of
Iceland (the l cal name is Aethur) has been separated as the Iceland
Eider, Sonidtc id Ttiolissitnd isldndicd, but  he differences are small.
It is a very common resident in the co stal districts, strictly pre¬
served by law, and consequently very tame. Any ground where
they nest is proclaimed duck ground   by the o ner, and no one
is allowed to fire a shot within three miles of the spot. The Eide 
down is of course his property, and he encourages and preserves
them by every mea s. The down is a valuable article of trade, and
is used all over the island fo  the thick unwieldy bedcovers that a
str nger finds so difficult to make cover both ends at once.

e were ro ed by two n tives in one of the buoyant pointed
boats. They  re clean shaved comical fellows of quite another type,
and remind one strongly of   Cockneys,  talking and making jokes;
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all day in Icel ndic  ith many winks and g imaces. As we crossed
the fjord, the sea was dead calm,  nd a white-beaked Dolphi ,
Lagenorhynchus albirostris, came quite near the bo t, playing in the
calm w ter. The isl nd  as of so e size,  nd rocky, but t e g ass
was very green, and the herbage luxuriant. On landing, we as e
leave at the farm to see the ducks. Only an old woman was at home,
and she absolutely refused. I may say that this was the only inavihty
we e er met with. Our timid student no  counselled a swift depar¬
ture but our boatmen would have none of it, and rowed round to' a

cove O'Ut of sight, where we landed. Here the nests were everywhere,
built of grass or seaweeds, plentifully lined with down, and placed
in the grass or herbage, or among the rocks and stones on the shore.
On most of them squatted a large bro n duck,  o tame we were
able to pat them. Man  varied considerably in plumage. The black
and white drakes congregated close in shore or on the rocks in
large numbers, some uttering their melancholy drawn out cry
ow oooou, ow oooou. Suddenly our boatmen ran amuck, frighten 
in  all the ducks off their nests and chasing them into the sea, and
what a squawking and commotion there was. The eg s number
five to  e en, and vary from dull to bright green. They are some
three inches long, and many are used for eating when fresh.

At last, after endless delays, we got sta ted on the lon  west
coast route to Akureyri. . ,

We had twenty-seven ponies in all, some of which were being
sent on to meet tourists in the north. There were five of us, two
guides, Hanness, who spoke English well; and Davidson, who knew
none; also ano her medical student travelling no th, and ourselves.
This one wo e a round braided student s cap and grey tweeds, and
spoke Danish, Frendh, and some English. We had two ponies each
for riding. They are small, but sturdy, and su e footed. Several
carried our boxes, camp be s, stores, rods, guns, etc., while the
rest ran loose. The ponies are loaded as follows : Each carries a
pack saddle,  nd the boxes fit on to two hooks at each side of it,
bein  faste ed with stra s as well. We halted at some hot springs
near the town, where a wash-house has been erected, and where the
wo en con reg te to do their washing. The water is quite hot, and
we were surprised to see several eels, one of considerable size,
swimming about the pool. Next we cro sed the bridge over the
Ellitha, Iceland’s best known salmon river. Iceland is becoming
better finown for its salmon fishings, and several of the rivers now
command high rents. The Ellitha rises in a sm ll lake, and after a
course of a few mile , flo s into the sea. It is not very large,
but rapid and very clear, and since the fall has been dynamited
fish get right up. The river belongs to the Corporation of
Reykjavik, and is quite near the town. The flies used are surpris¬
ingly small, and thirt  to forty salmon qan be taken in a day by  
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skilful ang- er. Iceland salmon run small, one of fourteen lbs. being
considered a very  ood fish.

We then  urned west from Thingvalla, which we passed on our
right. No spot in Iceland equals it in histo ical interest. Here  he
Althing,  he great assembly of the nation, held its meetings. The
scenery is very majestic, .and peculiarly Icelandic. In the fore¬
ground lie huge masses of lava, behind, tiers of distant hills of every
hue, rising one behind the other, and reflected in the blue waters
of the lake. This lake is some 27 square miles in area, - nd is one
of the lar est in the island. It contains fine trout, and Thoraldur
Davidson told me he had captured one of clo e on thirty pounds
while trolling there. Near by there are gigantic fissures in the
ground running for several miles, caused by subsidences of the
underlying- sections. The Almannagja is one of the best  no n of
these. The Logberg -hill of laws is also near Thingvalla. Two
streams gush out of the ground and surround the hill, uniting in a
pool.

The rock where criminals were han ed is in this neighbourhood.
Serious crime is, ho ever, exceedingly rare in Iceland. Near here
we came across our only nest of the Erne or White-tailed Sea Eagle,
Halidetus albicillcij called Orn in Icelandic. The nest was in the
steep face of a large hill, but not very difficult of access. It was a
hu e pile of sticks, etc., deeply hollowed, and lined with some twigs
and grass, and cont ined two well-grown young. This fine bird
feeds on both salt and fresh water fish, but does not disdain a dead
sheep. They are not numerous in Iceland. We no  turned west,
and rode in a thick  isty drizzle over dreary moo lands, whe e we
were lucky enough to come  cross two nests of the Golden Plover,
Charadrius apricarius,  nd three of the Whimbrel, Numenius
phceopus.  Both are e ceedingly numerous in Iceland, but the nests
are often difficult to find. The former is called Heithlo , and during
the summer, in the far north, sports a coal black breast, of an
Intensity never seen in those breeding with us. The latter, known
as Spoi from its cry, also nests on the moo s, especially amon 
patches of white g ass, laying four pyriform eggs in a deepish
scrape. They vary greatly in colour and markings, and I possess a
very fine series.

That night we stayed in a fa m on some grassy marshes by the
sea, sleeping in our camp beds. One end hooks on to a pony box,
and they are moist comfortable, when they do not collapse. The
followin  day we rode close t  the sea, the track being very bad in
places, after the heavy rain, and our ponies floundered in the mud,

nd scrambled up an 1 do n precipitous slopes among the rocks.
Near here is Ma a valley, a curious spot encircled by cliffs on

three sides, with only a na row opening t  the flat grassy grou d
within. On a crag easily reached we found a Raven s nest, a large
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structure of sticks lined  ith  ool, etc., and co tai i g- five hand¬
some e  s. This is the o ly representative of the Corvidae breedin 
in Icela d, .and is a large handsome bird, quite  o iceably bigg r
han our species. It has now been sep rated as the Iceland Raven,
Co vus corax isl ndicus, and is, I think, well worthy of sub-specific
rank. The Rhabn, as it is called by the nati es, is still quite
co  on, and is often wonderfully tame and fearless,  otwithstan ¬
ing persecution by duck farmers on account of its depre ations
among the eg-gs. At times we trotted along the sands and shingle
at the water s edge, seeing several water falls. Especially lovely
was one  ushing out of the  igh cliffs, and falling into a wonderful
pool among the rocks, said to be 100 feet deep.

That night we stopped at a farm among the wild heat er hills,
above a lake the source of t e Bougala river. After supper, we
tried the river for a short time, and usin  a single   Butcher  
captu ed sixty-five trout, none under a pound weight, seve teen
being out of one pool. Harlequin Duck were numerous, a d so
tame you could easily have hooked one. Next day, being Sunday,
we rested our ponies and hu ted for nests. On a flat moor we
found one of the Arctic Skua, Stercom ius parasiticus, kno n in
Iceland as Kjoi. It was on a small mound, and contained two* eggs.
Both birds swooped at us repeatedly, uttering loud cries. As is well
known, there are two fo ms, or phases of plumage, of this bird,
one light with a white breast, the other dusky brown ; and strangely
enough in all the nesting pairs we came across, one bird was of
the light, and the other of the dark form, except in one instance.

Several nests of the Dunlin, Pelidna alpina were found in marshy
ground. The native name, Louth rash, meaning Plo ers  t rall, i.e.,
Plovers  page. This little wader is a numerous breeder. Two nests
f the Redshank, Tringa totanus, were also found, well hidden in

the middle of thick tufts of grass. Its local name Stelkur
means Stalker. In the evening we tried the lake from the sho e,
catchin  some nice Char, of a bright copper hue. On a gravel
bank an Oystercatdher, Hcematopus '' ostralegus (the natives call it
Tjaldur), was seen sne king from its nest, and in a deep scrape in
the shingle we found its three well-kno n eggs. It Is a much more
numerous species with us than in Iceland.

We we e off betimes next m rning as the way was long, and all
d y we rode among great heathe  clad hills, with long steep ascents
and descents. In a crevice in a rock a nest of the Snow bunting,
Plectrophenax nivalis, was found. The nest was an untidy structure
of grass a d roots, plentifully lined with ptarmigan feathers, and
contained six handsome eggs, white, boldly blotched with re dish.
I s name, Snjotitlingur, means snow twitterer. It is a common
species, and the male is very conspicuous in its summer d ess of
black and white.
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At  he hig-hest point, ,a g eat panorama lay before us. Below,
slopes clad wi h heather and dwarf birches stretched down to' the
glassy surface of the big- lake,  nd the Grimsa winding- to the sea
joins the long Hvalfjord. Behind, rose curious red and sandy cones,
beyond, hills again, and afar the ice-clad slopes of huge Eiriks
Jdkull. Having descended and forded the Grims  river,  ne of the
best kn wn salmon rivers, we reached our farm Griind late in the
evening. The following m rning we were off early again, riding
through the curious sandy c nes we saw before, and then among
stunted birch woods in a misty drizzle. Then suddenly the sun
shone out, an  on all sides rose the sweet notes of the Redwing,
Turdus musicus. It is called Skogarthrastur in Icelandic, which
means w od thrush. After so e search, we found one nest. We
crossed the swift flowing glacier river Hvita, with its milky waters.
Hvita means white, and many glacier rivers are so named. That
njight we slept at one of the few stone farm houses in Iceland, and
next day cro sed the snow hills of the Holtavordu. The snow grew
deeper as we climbed higher. A few Rock Ptarmigan were now
seen. As we passed, they flew a few yards uttering their hoarse
croak. This bird has been given sub-specific rank under the name
of the Iceland Rock Ptarmigan, Lagopus rupestris islandicus. The
natives call it Rjupa, and it is the only true game bird met with
there.

It is mo t numer us in  he north, but like our grouse is subject
to epidemics, after increasing to a certain point. On a lonely lake a
pair of Whooper Swans were spied. Having descended, we found
their nest on a small promontory. It was   huge pile of moss and
gr ss, quite 3 feet high, and deeply hollowed, but with only a few
specks of down, containing 5 fresh eggs, originally white, but now
stained yellowish, and measuring about 4 inches in length. The
Whooper Swan, Cygnus musicus, locally called Alft is not un¬
c mmon, and a pair may be met with on most lakes of an  size,
especially in the s uth. At last we reached Sta hir, where we slept
the night in a very cold church. Our student tried to dheer us by
donning a surplice and giving a short sermon in Icelandic from the
pulpit. Next morning we rode along the co st opposite the trading
station of Bordegeri. Here, several Glaucous Gulls, Larus glaucus,
called Hvit-mafur from its white plumage,were noticed on shore. The
following day we passed many lakes, each with its pair of Whoo er
Swans. On one is a colony of Great black-backed Gulls, Larus
marinus, called Svartbakur, nesting on an island. It is a common
Iceland species, and a great robber. That night Vithimeri was our
halting place. The little old church contains some quai t  ld books.
Near by, the nest of a Ringed Plover, called Sandloa, was found on '
a sandy patch, just   scrape containing three eggs. It is not numer¬
us, and the Icelandic form has been n med Ch r drius hi ticul 
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septentrionalis, but there seem to be two races of species; one
laying- very much smaller e  s than the other, though t e matter
has  iot been cleared up yet. Next  ay  e rode o er a quaint
country, all sand, high con s, and lava boulders of str nge shape.
Later, we came upon a lake in the Hunsvatns Syla, where close
upon a hundred Whooper Swans floated. This was seemingl 

-congregation of noni-breeding birds, and was the only flock we
ca e across. Having stopped early at Hnausar, a well-kno n
farm, which proved a fine bird place, we found first, on an
islet 'in the lake, a nest of the Red-thro ted Diver, Colymbus
stellata, called in Icelandic, Lomur (Loon). Then a Teal, Anas
creca, locally named Urt, flapped away almost at our feet. Lookin 
down we saw nine creamy eggs half hidden by down in a  rassy
tussock. My brother now tried the river for a bit, usin  a turkey
nd claret fly, grilse size, and captured seven trout all over 3 lbs-.,

and a sea -trout of 2 lbs. a very early one, so we were told. Several
nests of the  ed-necked Phalarope, Phalaropus lobatus, were next
found, on a flat swamp, neat cup-shaped structures of fine g ass
stems containing three or f ur very pyriform eggs. This is a
numerous bird in Iceland, and is known as Odinsani, Odin s fowl.
In so e reed grown pools several Sclavonic Grebes, Podiceps
auritus,  ere seen. The nest is a m ss of decaying weeds flo ting
in the water, and the whi e eggs soon become stained. Some in
pools of iron wa er were stained deep rusty red. It is known locally
as Sefond, and  is a numerous summe  visitant. A short ride

brought us to Hunstathir, and a walk o er the m o s was rewarded
with a nest of the Grey Lag Goo e, Anser anser, called in Iceland
Grdgas, pronounced Grow Gowse. She flapped away from a willow
grown point in a small lake. The nest was of heather and grass,
well lined with gre  down, and contained six large white eggs. The
Iceland Geese are still somewhat of a puzzle, but there is no doubt
that  his is e sily the predominating species there. Both the Pink-
foot, Anser brachyi hynchus, and the White-fronted, Anse 
albifrons, also appear to breed spa ingly, the latter frequenting the
no r west.

All we saw of the Iceland Wren was a  old nest built in a
slit in a rock on the moors north-east of Hunstathir. There are
recen  specimens in the Museum at Reykjavik, and some were sho 
by natives lately, but it is a most elusive species, and its eggs are
almost, or quite, unkno n. The Iceland Wren, Troglodytes t.
islandicus, called in Icelandic Musar brothir, the mouse’s brother,
is a still larger edition of the Faroese Wren, which is in turn larger
than ours, but it approaches more nearly in colour the Japanese
Wren, T. fumigatus.

On a   avel spit by the sea Purple Sand ipers, Erolia maritima,
ere seen, so- tame we nearly caught one. This bird is called Send-
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lingar, meanin  Sandhau ter, though it is certainly more of a   rock
haunter   over here. It is by no mea s uncommon, and breeds on
high hills at abou  2000 feet.

Next we passed the trading station of Blo daus, crossing the
tossing blue waters of the great river Blanda. The next few days
we saw nothing new, only finding a  est of the Wheatear i  a hole.
The form of Wheatear breeding in Iceland is still doubtful, but in
the no th at any rate, the Greenland Wheatear, Oenanthe oe
leucorhoa, is the representative form. The dry rocky hillsides here
are gay with yellow Arctic poppies. At length we rode into' Akureyri,
situated near the head of the pretty Eyefjord, and the second largest
town in Iceland, having a population of under 2000. We were just in
time for the  reat festival, which too  place next day, at Odeyeri,
the north section of the town. Crowds flocked in fro  all parts, and
the streets presented a gay scene, everyone riding. All day s o ts
of every kind took place, pony races causin  much excitement, but
the wrestling bouts, in a style quite their own called Glima, collected
the largest crowds. The champion  ohannes Stephenson carried
all befo e him; and later over here he gained a wreath in the middle
wei h s at the Olympic games in Lon on. Dancing went on till a
late hour on a raised platform, and my brother took a photograph
t 12 p.m. by the light of the midnight sun. The music is somewhat

primitive, and the dances more energetic than graceful. An Ice¬
lander back from America gave a display on the horizon al bar,
which evoked much wonder. All was laughter and good nature,
only some of the foreign sailors creating a bit of a disturbance
tow rds ni ht.

Next d y we started for Myvatn, fording the bay, some three
miles wading and swimming. When the ponies are swimming one
sits with one s feet up  n the 'saddle in front, a somewhat precarious
position, as my brother found when his pony stumbled over a sub¬
merged rock. After crossing a high hill of some 2000 feet we
descended into   bi ch woo , mostly scrub. In Iceland birch woods
exist averaging from 3 to 10 feet in height. In one or t o places
they reach 20 feet, but much has been destro ed owing to careless
cutting, and  llowing sheep to eat the young trees. There are also
a few  owan trees, one o  two giants of close on 30 feet. Willo s
of several kinds are als  pretty general. The largest, Salix
phyllicifolia, are from 7 to' 10 feet high. Among this scrub we found
the nest of the Mealy Redpoll, Carduelis I. linciria, named in Ice¬
landic Authnutitlingur, the desert twitterer, in the fork of a birch.
It is of moss  nd roots, lined with w ol and feathers, and contains
six bluish eggs dotted at the lar er end. After staying at Ljosvatn,
we passed the fine falls near.  eaching Haldorsstodum early, we
entered the house, and on the table saw to our surprise a photo' of a
small to n near our home in Wigtonshire. The farmer and his wife
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now entered. His name is Paul Thorarinsson. His wife is Scotch,
and we learned that she had been a housemaid at Castle Wigg-
in Wigtownshire (which explained the photo), and that they had
met at Leith. She was very pleased to see us, and we stayed several
days. Here  e saw a brood of the handsome Iceland Falcon, Falco
rusticolus islandicus, on the steep cliffs beside the river Laxardal
which passes near, and one mornin  my brother got eleven trout
weighing 38-J lbs. in it, using an Alexandria. Our largest trout was
9 lbs. An Icelan  collie often went with us, and retrieved the fish
when near the bank. Very clever he was, too, never once putting
his teeth through the skin. Amo g the eggs added are those of
the Merli , called Smirill, which has  ow taken to  estin  in the
rocks, instead of on the moors ; the Rock Ptarmigan and H rlequin
Duck, Histrionicus, histrionicus. The latter known as Streumond,
Stream Duck, nests plentifully on the willow-grown islands in the
most rapid parts of the Laxardal  iver. Next we re ched Myvatn,
meaning midge lake,  taying at Skutustathir, the house of the Dean
Sjera Ami Jonsson. He discoursed to us fluent Latin, but our
minds only rise to such scraps as   Balbus was building a wall, 

Arma virumque canO   etc. There is a new wooden guest house
ne r the old house with its grass-covered roof. Sheep and go ts
are often seen feeding on these grass-gro n roofs. Next day we
spent on the lake,  owed by the de n, and a perfect duck paradise
it proved, as we found the nests of no fewer than eleven species,
Pintail, Gadwall, Teal, Wigeon, Long tail, Mallard, Scaup, Scoter,
Barrow s Golden Eye, Merganser, and Goosander. Of these, the
Gadwall, Anas strepera, is rare, but we flushed the duck which joined
the drake, easily kno n by its marbled grey plumage, on the wate 
near. Barrow’s Golden Eye, Bucephala isl ndica, known  s
husond, the hou e duck,  rom its fondness for nesting in the turf
walls  f farm outbuildings, is numerous, Iceland being the only
place in the old wo ld where it occurs. The common Golden Eye,
Bucephala clangula h s also been met with. It has a circular white
spot befo e the eye, while Barrow’s has it crescent shaped. We
also found two nests of the Great Northern Diver, Colyrhbus immer.
It is called Brusi (a Saga Demon), the bird’s note  esembling his
weird laugh. The nests are just depressions on the bank, contain¬
ing two large b own, black spotted eggs, with a track leading to
the water, caused by the bird shuffling along on its bre st. Lo s
of other commoner nests are also found near thi lake. O e of the
latest additions to the Iceland breeding birds is the Tufted Duck,
Nyroca fuligula. It was first noticed in 1895, and now breeds
regularly in the no th, especially in the Myvatn district, and I have
had several sets sent me from there.

Myvatn is a lovely spot, its limpid waters so clear that the bottom
can be s en many feet below. It is dotted with islands, some willow

Q
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clad, and is most irreg ular in outli e. Round it are m rshes and
lava masses of fantastic shape, backed by many craters and vol¬
canoe . From Reyjahlid, where we left our pack ponies, we m de
a dash to Dettifoss, and back, a distance of some sixty-five miles.
Most of the w y is across a big sandy desert, inhabited only by
Reindeer. Dettifoss (the tumblin  force) is somewhat V like, the
water descending  bout 180 feet into the jaws of a great lava rift
some 500 feet wide, the width of the river here is close on 400 feet.
The scene is grand, the roaring, rushing torrents of milky water,
tumbling about in the wildest way. The spray forms a thick mist,
rising above the fall, while a many-hued rainbow is reflected upon
it. The roar of the water can be heard for many miles. The fall is
on the river Jokulsa, and is the largest in Europe. We returned
again to Akureyri from Reyjahlid, having difficulty in fording  he
great river Skjalfandafljot, down which many geese make their way
to the sea from their inland breeding places.

We left in the S.S. Ceres, passin  close to Grimsey Island
the breeding place of many sea fowl, including Brunnich s
Guillemo , Uria lomvia, and the Little Auk, Alle alle. Calling first
at Husavick, then rounding bleak Langanes Point, we proceeded
south to Seydisfjord, where we visited several fine waterfalls.

Starting again, we steamed almost due south, seeing many sea
bi ds, among them Leach s Petrel, Oceanodroma leucorhoa. There
a breeding station on the Westmann Islands, from which I obtained
several eggs in 1906, also several Manx Shearwaters, Puffinus
p. puffinus, which breeds in the Westmanns, too, and large numbers
of Fulmars, Fulmarus g. glacialis, which breed in great c lonies
on the c asts, and we were lucky enough to see one of the dark form,
which is s mewhat rare.

Bef re ending, it may be of interest to  ecord so e of the insects
met with.

With regard to the Lepidoptera, so far as I kno , n  Butterflies
have been recorded from  he island. But in the north-west, south
of the Holtavorduvatn, we saw three on the same day among the
wild moorla ds, belonging to two different families. One an
Erebia, and the other two a Lycaena of some sort. Most unfor¬
tunately all escaped, as we were riding at the time.

Among the moths, the Noctuids, Hadena exulis, and Noctua
conflu  were very numerous, but local. Near Hunstathir, the former
was very abundant, flying very rapidly and wildly for about an hour
after six o’clock in the evening. Taking up our stand near a bank
we  etted numbers without moving from the spot, as they  ashed
wildly past. They were very vari ble, and examples of many of the
named forms were taken.

Noctua conflu  was met with  t several pla es, especially in the
no th, and was also variable.
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Several Geometrids were also found, the handsome Cidaria
thuliaria being- taken nu  rously near Seydisfjord in  he north eas .
This insect is a some hat weak flyer, and is on the wing- during- the
daytime. The specimens varied considerably, some bein  white,
handsomely mottled with blackish brown, while many were en irely
suffused with smoky bro n.

Two other Cidarias, Munitata var islandica a d sociata, were
very numerous amon  the celandine and rou h herba e  n Vithey
Island.

Coremia designata var islandicaria was also not uncommon, and
several La entia caesiata and Eupithecia constrictat  were also
taken, while the micros Crambus pascuellus and Pempelia Carbon-
arialla were also comm n.

Amon  the Coleoptera fourteen species were captured, several
of which have never been identified. Calathus melanocephalus an 
cistaloides were co mon. We also too  a sin le Creophilus
mascillosus. Two species of Ichneumon, Pimpla instigator and
Ophion ventricosus, and one Caddis fly were also' taken.

[Note. In all the Icelandic place names in which the diphthong
th   occurs, this di hthon  is put in as the nearest En lish

equivalent of the letters in the Icelandic alphabet. Ed.]

XXII. Note on a Stone Cist found at Kildinny, near ' Forteviot,
November  igif-

By Thomas M Laren.

(Read 14th December, 1917).

On 16th November, 1917, a stone cist was discovered in a
stubble field on the farm of Kildinny (in the Parish of Fortevi t),
tenanted by Mr. Peter M Arthur. The site is 480 yards W.S.W.'
of Kildi ny farm steadin , 14 yards n rth of the road leadin  from
the villa e of Forteviot to the farm, and about half-a-mile east of
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the Parish Church of Forteviot. The foreman on the farm, William
Bennet, when preparing- a potato pit, struck what appeared t  be
rock surface, about 5. inches below the surface of the g ound.
Having- previously come upon the same obstruction when ploug'hing-
the field in spring, he resolved to investi ate it further. O  rem v¬
ing the soil, he foun  it to be a large slab of stone, resting on four
other slabs placed on edge, the whole forming a chamber, the
i terior of which was entirely filled with soil. He next removed
one of the end stones, and began to remove the soil fro  the
chamber. In doing so he exposed a human skull, lying in the south
oorner of the cist, with the face uppermost. His spade, unfor¬
tunately, struck the skull, and broke it into several fragments. He
then replaced the skull in its o iginal position in the c  ner of the
cist, and covered it with one or two thin pieces of sandstone which
he had found in the soil inside the cist.

On the following day, S turday, 17th Nov., I visited the spot,
along with Mr. H. Coates and Mr. J. J. Simpson, factor on Dupplin
Estate, when we made a t orough examination of the cist, its con¬
tents, and surroundings. Photographs and careful measurements
were taken of the cist, and also' of the skull, before anything was dis¬
turbed. The longer axis of the cist was from N.E. to S.W. The
interior measurement at the top was 2 ft. 10 in. in length by 2 ft.
2i  n width. The c ver stone was an irregular slab measuring
3 ft- 7 in-  n length by 2 ft. 6 in. in width, and 6 in. thick. Its
upper surface had been about 5 in. below the general level of the
ground. As will be see  from the plan, the cover sto e was not
sufficient to cover the chamber completely, vac ncies being left at
the corners. The farmer had noticed that the west oorner in  ar¬
ticular had not been covered. It is possible.that the thin pieces of
sandstone alre dy  eferred to, which were found in the soil inside
the cist, may have been used to cover the vacant spaces at the
corners. The stones are all roughly square blocks of the Old Red
Sandstone of the district, varying in thickness fro  three to' nine
inches. The soil found in the interior was a re dish brow  sandy
loam, similar to the soil of the surrounding field. Scattered through
it, however, were a number of pebbles, some rounded  nd others
angular.

The skull was lying close into the south corner, facing N.N.W.,
the top of it being 1 f . 6 in. below the co er. Along with it were
found seventeen loo e teeth, and one or two fragmen s of the jaw,
but no  other bones. After carefully removing t e skull, the soil
in the Dottom of the cist, as well as that which had been taken out
by the foreman, was carefully sifted and examined. Nothing,
however, was found in it, beyon  the pebbles already referred to.
About r ft. belo  the cover stone, a layer of gravel was reached,
which was found to be hard, and difficult to excavate. At a depth
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of 4 ft. 9 in. beneath the surface of the ground, a deposit of clay
was met  ith, which was probably the Boulder Clay.

It is interestin  to note t at the road leading fro  Forteviot
village to the site of the cist is known as the   Kirk Brae,  and
there is a tradition amongst the old reside ters that a church once
stood  ear the spot. The name   Kildi ny ” would seem to support
this tradition.

APPENDIX.

The skull and teeth have been examined by Prof. Bryce, F.S.A.Scot.,

Professor of Anatomy in Glasgow University. Only the posterior portion
and part of the upper portion of the skull remain intact, to ether  ith
certain smaller detached fragments, and fifteen teeth. Prof. Bryce pro¬

nounced the fragments to belong to a rather short or brachycephalic skull,

with a rather steep slope behind. Judging from the character of the teeth

found, he considered that it had belonged to a young person, as the second
dentition was incomplete. He was not able to express any opinion as to the se .

XXIII.  Bronze Age Burial Urns and other Remains found at
Sheriffton, near Scone, Decemb r, i  iy.

By Thomas M Laren.

(Read 8th February, 1918).

The farm of Sheriffton, on the Scone Estate, lies about a mile
N.W. fro  Scone Palace. The steading is 365  ards t  the S.W.
of the Stormontfield Road, just o posite the third milestone from
Perth. In the parks of this farm were numerous trees, some stand¬

i g singl  and others in clumps, and man  of these have been cut
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down during- the last few months for the purpose of extendin  and
improving the arable area. The method of felling adopted was to
dig a trench about two feet deep around the tree at a distance of
so e eight feet from the trunk, and then to haul the tree o er by
means of a wire ro e attached to a traction engine.

In the c urse of these trenching operations some exceedingly
interestin  archaeological remains have been brought to light, and
these are now available for our Museum, thanks to the intelligent
care of the workmen employed, and the generosity of the Earl of
Mansfield.

These remains were found in the trenches dug around two single
oak trees, about 170 years old, standing in a park to  the N.W. of
the steadin , at a distance of about twenty-five yards from each
other, the mo t northerly one being 433 yards from the steading.

The first discovery was that of the remains of three urns of
Bronze Age pottery, which were brought to the Museum on
Monday, 24th December, by Mr. Malcolm MacNaughton, head
gardener at Scone Palace, having been found about a week pre¬
viously. Unfortunately, they are in a rather fragmentary condition,
having been smashed, as so often is the case, by the pickaxe before
their presence was detected. The workmen were of the o inion
that there had only been two urns, but from the different styles of
ornamentation it is quite evident that there must have bee  three.
One of these has the fragments nearly complete, a second is more
than half co plete, while of the third only a few fragments are left.
In every case, however, sufficient remains to indicate the original
size and shape of the urn,  nd its characteristic ornamentation.
N . 1, the most complete urn, stood about 5 inches high, a d had
an outside diameter at the lip of 6 inches. The diameter at the
shoulder w s 5  inches, and at the base 2 inches. The sizes of the
other two were so ewhat similar, although they differed slightly in
shape. No. 1 had a distinct concave band, about an inch wide,
running round the shoulder, while the other two were simple in
outline. The markings of Nos. 1 and 3 somewhat resemble each
other, consisting of a succession of incisions and indentations,
arranged in successive hands. In No. 2, however, the ornamenta¬

tion consists of a series of oblique markings, produced by pressing
a twisted cord on the wet clay, running over the whole surface.
The lips, also, are different, Nos. 1 and 3 having broad flat lips,
ornamented with incisions,  hile No. 2 has a sharper, thinne  lip.
Associated with these urns was a small quantity of calcined bones,
which have been preserved for furthe  examin tion.

Small flat slabs of stone were fou d covering at least two of the
urns, and a third slab was found in an upright position beside the
remains. This may perhaps have formed, at one time, the cover
of the third urn. The soil on which the urns were resting was
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2 feet 3 inches below the present surface of the field. It consisted
of a dark rich loam, m  e up of sand and vegetable mould.

On Monday, 31st Dec., Mr. Callander, Mr. A. W. Brown, with
Mr. M Nau hton, Mr. Coates, and I, went out to S e ifftoo to make
a thorough examination of the spot where these urns had been found.
It was then we noted the particulars which have already been
described, but in the course of our investigations we came upon
three o her remains of archaeological interest. It should be men¬
tioned 1 ere that this field is classic ground for the archaeolo ist,
for it lies within the area of the Roman Encampment known as
Grassy Walls, and, indeed, a supposed Roman Road has been
traced through the middle of it.

Our first care was to find out whether there was no trace of a
stone cist in the immediate neighbourho d. In the same circular
rench, eight feet'from where the urns were found, we came across
a large slab of stone, which looked as if it might be the cover stone
of a cist. After some hours  labour in freeing it from the roots of
he tree, the wo kmen succeeded in raising the slab, only to find that

it revealed nothing beneath but more black earth, although the
latter had the appearance of having been disturbed at some time,
being different from the surrounding soil. A further examination
of the slab, however, revealed the interesting fact, that its upper
surface was cup-marked, proVing that it had, after all, some con¬
nection with prehistoric custo s. It had, in addition, a curious
bent groove on the same surface, also evidently of artificial origin.
The slab itself is 6 feet long by 3 feet 6 inches bro d and 1 foot
thick. There are alto ether four cup-marks, which ave age if
inches in diameter and not mo e than f-inch in depth. The slab
consists of a co rse b  wn sandstone, and the highest po tion was
within six inches of the surface of the ground.

Our third discovery was made i  the trench surrounding the
adjoining tree. In this trench, just beneath the su face, was a
massive block  f stone, roughly cubical in shape, measuring 2 ft.
by 2 ft. on its upper su face. It consists of a fairly hard crystalline
rock, resembling a grit. On two of the surfaces of this block was a
series of parallel grooves, sharply defined, with intervals of about
two inches between them, and intersected by a few other groo es
running at right angles. These ma kings were evidently of artificial
origin. They are not ice-scratchings, no  lines of joint fissure.

The fourth, and last discovery, was made in the same circular
trench as this groo ed stone. It consisted of a long narrow troug ,
made of slabs of stone, so ewhat after  he style of a stone cist,
but not nearly so broad o  so deep. It measured 3 ft. in length,
and was only 15 ins. wide and 12 ins. deep. It is difficult to' suggest
what its o igin o  its use may have been.

Note. The blocks illustrating these articles on prehistoric remains were
kindly lent by the Society of Antiquaries of Scotland.
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XXIV Note on a Stone Cist found at Dalguise.

By Charles M Intosh, Inver.

(Read 12th April, 1918).

The note in the last part of the Transactions 00 cists brought
to my recollection one found on the farm of Kincraig e, Dalguise,
some thirty years ago. In the first field beyond the steading, on the
lower side of the road, the plough struck on a stone. As it inter¬
fered with the working of the part, the ploughman had the stone
lifted. It w s then seen that the stone was the cover of a cist
containin  an urn. Notice of the occu rence was sent to the then
Duke of Atholl, who, if I remember aright, personally examined the
cist and t ok possession of the urn. Mr Crighton, the fa mer, said
the Duke was very pleased to get the urn, as he had not one of the
kind. As the Duke was very much interested in such things, it will
no doubt be presently in the museum at Blair Castle. I did not see
the urn, but as at that time I passed the place daily I had an o por¬
tunity of seeing the cist. It was about 3 feet long  nd about 1 foot
wide. As near as I could judge without a compass, it lay no th and
south. Its east side was fo med of a flat stone, about 3 or 4 inches
thick, extending the whole length of the cist, but on the west side
there were two shorter stones. The ends were closed by  imilar
stones. The cover, of like material, wholly covered the cist. All
the six flags were selected fragments of the local rock, a d had no
appearance of bein  worked. I need not say that the flags fo ming
the sides and ends were set on their edges. I cannot remember
what became of it afterwards, but as Mr. Cri hton and his wife
were much anno ed at the cist being interfered with, looking upon
it as the desecration of a grave and most unlucky I should not
wonder if the parts were left in the positions in which they were
found, and may still be there.




