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T H U R S D A Y , F E B R U A R Y 27 , 1 8 9 0 . 

M E E T I N G AT B A N F F . 

THIS Club held i ts monthly meeting on Thursday— 
Rev. AE. Chisholm, president, in the chair. The 

president read the following paper by the Rev. W. J . 
B. Ricbards, D.D., London:— 

PHOSPHORESCENCE IN PLANTS AND ANIMALS. 
In addition to the sun and the stars, there are a con. 

siderable number of self-luminous bodies which give 
out l ight independently of fire or heat. Some of these 
are, perhaps, familiar to many of us ; but in the great 
majori ty of cases the amount of light thus emitted is so 
small as to escape the observation of most persons who 
are not on the look-out for the phenomenon. 

The word phosphorescence is derived f rom phosphorus 
(light-bearing), the name given to a chemical substance 
discovered at Hamburg in 1669 by an alchemist named 
Brandt, who came on i t accidentally in course of some 
experiments by which he hoped to t ransmute some of 
the baser metals into gold. He obtained some by the 
distillation of some animal mat ter , and he was much 
impressed by the curious property i t possessed of 
shining with no l i t t le light when exposed to the air in 
the dark. This property, whioh from it is called 
phosphorescence, has since been found in many other 
bodies, to some of which I propose to invite your 
at tent ion. I may as well say here tha t while the 
shining of phosphorus is known to be caused by its slow 
oxidation and combustion in the air, t he cause of the 
phosphorescence in the instances I am about to 
mention seems to be at present quite unknown. 

Phosphorus is slightly soluble in oil, and I remember 
as a boy I had a bott le half filled with this solution ; on 
giving this bott le a slight shake, and then opening and 
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reclosing it, a sufficient light was produced to enable one 
readily to see the time by a watch. Such a bottle as 
this may of coarse be easily procured at any time, and 
I think at one time they must have been pretty com-
mon; but in this oge of Inciter matches they have 
probably become altogether extinct. Their place has 
been more than taken by the modern 'luminous paint,' 
which is a preparation of calcium or Barium sulphide, 
and is far more useful for purposes of this kind than 
phosphorus. Most persons present have probably seen 
the new tin match boxes, having on their top a strip of 
white paint covered with glass. This white substance 
emits a faint light in the dark, and enables any one to 
readily flnd the matches in the darkest night. The light 
it gives out is not, as in the case of phosphorus, the con-
sequence of slow combustion ; but the molecules of the 
calcium sulphide are so violently agitated by the day-
light, especially if the substance has been exposed to 
the direct light of the sun, that they continue to vibrate 
for a long time, and thus set up in their turn a series of 
waves in the luminiferous ether which reach our eyes as 
light. In other words, the calcium sulphide takes in 
light in the day time and gives it ont again afterwards. 

I once tried an experiment with this luminous paint, 
which, however, turned ont a failure. I had a child's 
transparent slate, that is a plate of ground glass, painted 
all over the smooth side of the glass with luminous 
paint, which I hoped would enable me to make drawings 
and notes of lunar observations without the aid of a 
lamp. I found when I came to try it tha t the light of 
the luminous paint was so vague and diffusive that I 
could not see the lines I had traced with a pencil on the 
rough side of the glass, and that for this purpose, at 
least, it was wholly useless. 

I t was proposed by somebody who evidently did not 
understand the nature of the light produced, that the 
insides of railway tunnels and of the powder magazines 
in our men-of-war should be lined with this luminous 
paint. This would, however, evidently be useless, for, 
as the paint can only give out the light it has received 
a few hours before, it would only shine at the ends of 
the tunnel, where it would not be wanted, while in the 
ship's magazine it would not shine at all. 

I now come to my special subject, viz., the light 
emitted by animals and plants, and I will begin with 
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those instances which have fallen under my own observa-
tion. The most familiar instance of this is the light 
whioh we see in the eyes of cats and dogs when all around 
is nearly dark. This light, whioh glows with a green or 
red metallic lustre, is too common to require descrip-
tion, but for all that, it is not very easily to be accounted 
for. I t is commonly said that it is simply the result of 
reflection, and certainly it is not often seen in complete 
darkness; and yet Rennger, in his Natural History of 
the Mammalia of Paraguay, published at Basle in 1830 
(I am only quoting at second-hand), says that he has 
seen the eyes of a monkey (nyctipithecus trivirgatus) so 
brilliant in complete darkness that they illuminated 
objects at the distance of half a foot. Nor is he the 
only naturalist who believes that this peculiar light is 
not a mere effect of reflection. 

I t has been suggested that a polariscope would settle 
the question as to whether the light of this glow is re-
flected or not; and it certainly would not be difficult to 
examine a cat's eyes with a Nicol's prism, but I have 
not had an opportunity of making this experiment since 
it has been suggested, nor have I heard of others doing 
so. Moreover, it would not be quite conclusive unless 
the light were totally polarised, whioh, in such a case as 
this, is very improbable. 

Phipson, in his book on Phosphorescence, says :— 
'I have observed a brilliant scintillation in the eyes 

of man himself, but only once. The light was of 
a metallic-pink colour, resembling, in general aspect, 
the green light emitted from dogs' eyes. I only 
saw this in one individual, though I have examined 
many; but a friend of mine lately (he was writing in 
1862) witnessed it in the eyes of a little girl." Both of 
the subjects here alluded to were remarkably delicate. 
(Phipson on Phosphorescence, p. 158.) I have also been 
told of two cases in which a white glow was seen in the 
human eye, but in each case there was a permanent cleft 
in the choroid coat of the eye. I t is said that the few 
rays of light which enter the cat's eye in the dusk are 
reflected by a membrane called the tapetum at the 
back of the retina, and that this membrane is made up 
of a number of fibres so fine that they break up the 
white light and only reflect the green. We all know 
that a false gem owes much of its brightness to a piece 
of foil set at the back of it ; but a reflector that only 
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reflects green light, when white has fallen on i t , mus t 
have absorbed or diverted eleven-twelfths of the whole 
light, and in the dusk would no t look very bri l l iant . I 
have made some experiments wi th an artificial eye, 
using a silvered oonoave mirror for t h e t ape tum, and a 
double convex lens much larger than a cat ' s e y e ; and, 
on the whole, so far as I may venture t o fo rm an 
opinion, I am inclined to agree with those who hold 
tha t mere reflection is insufficient to account for t he 
effect. 

Another artificial eye I have t r ied was formed of a 
greenish glass sphere, with tinfoil behind i t to reflect 
the l ight. In this, as in the other , I could get a glow, 
bu t only by the use of a considerable quant i ty of l ight . 

As the whole lens in the cat ' s eye is filled with l ight 
though seen f rom different distances, i t is obvious t h a t 
the source of the light is in the focus of t h e lens, t h a t is, 
i t is on the surface of the retina or tapetum, and i t m u s t 
be noticed t ha t t he effect is best seen when t h e animal 
has been strongly excited. This would seem to imply 
tha t the effect is in some degree a t least a real 
phosphorescence of a membrane brought in to action 
by the nervous force. 

The lighting up of the lens cannot in any way help the 
animal to see in the dark, unless the l ight emit ted by 
the eye were sufficient t o i l luminate an object outside 
i t , as in the case I have mentioned of the monkey. F o r 
the light we see in t h e lens is coming outwards, and 
the only light by which an eye can see is t ha t which 
goes inwards. 

The question is an interesting one, and can hardly be 
settled conclusively without fu r the r experiments. 

A light, which is certainly not the resul t of reflection, 
is seen to be given out by the glow-worm ( lampyris 
noctiluca), which is common in England, Belgium, 
Germany, and the nor th of France. There are o ther 
species of lampyris, which all give out light, bu t which 
are not so common. 

The glow-worm, which in reality is a beetle, gives out 
a soft greenish-yellow light, and is a beautiful objeot on 
the grass. I t so happens t ha t I have both seen ar.d 
heard most of glow-worms in places t h a t had chalky 
soils; bu t I have not sufficient knowledge of the subject 
to be able to say whether they have any special predi-
lection for chalk. Both male and female emit t he 
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light, but that of the female is the more powerful. The 
two sexes greatly differ in appearance, the male being a 
small beetle with wings, while the female is of mnoh 

greater length and without wings. 
The following information with regard to this inseot 

was given me by a very accomplished naturalist, Mr 
Charles Foran, of Southsea :— 

' The glow-worm is luminous in all stages: even its 
eggs shine. Then in the larval Btate both sexes are 
alike in luminosity—that is, the last two segments of 
the body are luminous, and in the female they continue 
so during the pupal and adult life; but in the case of 
the male on turning into pupa, the light is altered, and 
instead of both of the last segments being luminous, 
there are only two minute points of light on the last 
segment but one.' 

I t has been supposed by some that the light of the 
glow-worm is the result of a slow combustion ; and it 
seems certainly due to a certain greasy yellowish-white 
substance which has been found in them. This sub-
stance has been seen to shine for a long time after it 
was removed from the insect. But experiment seems 
to show that the light is produced without any sensible 
heat; and the result of a variety of experiments, made 
with every oare and great delicacy by a very skilful 
naturalist, leads to no conclusion except that the light 
is not directly due to combustion. I should add, that 
though many analyses have been made of the bodies of 
the glow-worm, no trace of phosphorus has been found 
in them. 

Another luminous insect I have seen is the flre-fly, 
which in the countries in whioh It is found fills the air 
in the summer evenings with its brilliant sparks of 
light. I have seen it in great numbers in the North of 
Italy, and its bright flashes of light are exceedingly 
beautiful. The specimens, male and female, whioh are 

' on the table were kindly brought from Italy for me laBt 
summer by His Highness Prince Louis Lucien Bona-
parte. I t will be seen that the last three segments of 
the abdomen of the males are white, and I believo that 
the light is emitted by these segments. The female, as 
in the case of the glow-worm, differs greatly from the 
male; and indeed so resembles the female glow-worm 
that it might easily be taken for it. 

While the male is a beetle with wing-cases and wings, 
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the female is wingless, and consists of ten segments 
besides the head. All of these, except the two nearest 
the head and the last of all, have from 6 to 12 small spots 
on each side, which look like the luminous spots on the 
male English glow-worm. The whole insect is covered 
with short hairs, and it has a singular horny kind of 
hood covering its head. The feet all end, in the case of 
both male and female, in a sharp double hook; while 
the feet of the glow-worm have a single hook. 

I t is said that there are about seventy species of fire-
flies spread about the hot climates ; and that at St 
Domingo they are found very useful, not merely for 
their light, but especially to destroy gnats, which 
swarm in the houses there. 

Fire-flies are very common and brilliant on the West 
Coast of Africa, and the following observation was sent 
me by my brother, Mr Edward Harrinson Richards, 
District Commissioner of Lagos. ' I must tell you about 
a fire-fly I noticed in the Judge's quarters some time 
since (i.e. middle of July 1889). I t was high up on the wall, 
about three yards far from me. The flashes were very 
much shorter than I had thought, simply instantaneous. 
It appeared to me that whilst flying the flashing was invol-
untary, as it invariably occurred at regalar short inter-
vals. I imagine them to have been about a second apart. 
When on the wall, however, the flashing was not regular, 
and appeared to be voluntary. Every now and then the 
fly made a dart, and appeared to catch some creature, 
invisible to our eyes, which it had attracted by its flash-
ing. I watched it for several minutes, and it appeared 
to be carrying on a 'systematic hunt. ' 

There are two interesting points in this observation, 
first the flre-flieB in West Africa seem probably to de-
stroy mosquitoes like their brethren in South America; 
and secondly, it affords an illustration to a theory of Pro-
fessor Morren, formerly of Liege, who held that the lum-
inous property of the glow-worm depends, to a consider-
able degree, upon the process of respiration ; and that 
when the spiracles are closed the light is extinguished, to 
reappear when the spiracle is opened. ' As insects have 
the power of opening or closing their spiracles at will, 
the glow worm can thus increase or diminish its light. 
This also explaine why the light of the fire-flies; is more 
brilliant when the insects are flying, for then their 
spiracles are wide open and respiration more energetic 
than when they are in repose.' (Phipson, p. 149.) 
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A friend who was some years ago in South Africa 
told me that he had caught fire flies for a lady who 
enclosed them in a net, as ornaments to her dress. There 
they sparkled brightly, and ontshone the mineral 
diamonds. Diamonds, by the way, are said to shine in 
the dark, when they have previously been exposed to 
sunlight. 

Another instance of phosphorescence I have often 
seen in the sea, especially on one night when I was 
crossing from Dover to Calais. The whole sea was 
glowing with soft light, and was especially bright when 
the paddles of the steamer had broken it up into foam. 
This appearance, which is very common in the English 
Channel, is due to the presence of myriads of a small 
animal called noctiluca milirris, which has been minutely 
studied by several naturalists. 

I have myself carefully examined and. measured a 
number of specimens caught at Sheerness in November 
1888. The largest I measured was rather under one 
seventieth of an inch in diameter, and the smallest waB 
about one eighty-ninth of an inch. Dr Carpenter says 
that the average size is about one one hundred and 
sixtieth of an inch, and, if this is correct, my specimens 
must have been about double the usual size; but, after 
reading the accounts of the noctiluca by other natural-
ists, I think it more probable that his specimens were 
unusually small ones. 

This little animal in shape is not unlike a peach, that 
is, it is almost spherical, with a deep groove on one side 
of it ending in a depression. On one side of this depres-
sion there ÌB a kind of tail or perhaps proboscis, and 
close to this, in the deepest part of the hollow, is the 
mouth. This, according to Carpenter, opens into a 
short canal or oesophagus, within the inner part of 
which is a firm ridge that forms a tooth-like pro-
jection into its cavity, while from its floor there arises 
a long thread or flagellum, which vibrates freely in its 
interior. No regular stomach is found, but in the centre 
of the body is an irregular mass of semi-transparent 
granular substance, whioh receives the food into itself, 
gradually surrounds it, and digests it. From this 
central mass, irregular filaments branch off in all direc-
tions, and these again ramify and interlace, becoming 
gradually thinner and thinner, until on reaching the 
outer part of the animal they form an extremely delicate 
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network immediately within the outer membrane. 
These ramifications serve to distribute the nutrient 
material to every part of the body, and the network 
also forms the special seat of the luminosity for which 
the noctiluca is so remarkable. 

If a bottle of water containing the noctiluca be placed 
in the dark, small sparks of light will be seen whenever 
it is tapped or in any way agitated, even by a stamp of the 
foot on the floor. The light is of a beautiful greenish 
tint, and is sufficiently vivid to be seen in ordinary 
lamplight. I t lasts only for an instant, and the creature 
requires a short rest before it can renew it. If a drop 
of alcohol be added to the water containing noctiluca on 
the stage of a microscope, a light will be produced of 
full intensity, and lasting for several seconds, and then 
gradually disappearing. I need hardly add that this ex-
periment kills the animal which will then shine no 
more. 

These little animals are believed to multiply by fission, 
or the division of one into two, each of which becomes 
in time a perfect noctiluca. One of the specimens I 
have drawn at the microsoope will be seen to be ap-
proaching the form of an hour glass, and is probably on 
the way to be thus gradually divided into two. 

Professor Eymer Jones thus describes the effect of 
the sea rendered luminous by the presence of innumer-
able noctilucae:—'It is easy to comprehend how the 
entire sea seems to burn with phosphorescent fire. 
When the surface of the water is tranquil in some well 
sheltered bay, these living gems, accumulating from 
their specific gravity at the top of the water, form a 
kind of cream of liquid light, or if a wave disperses their 
myriads through the mass of water, and at the same time 
calls forth by agitation all their brightness, it is easy to 
imagine how a flame is thus evoked that spreads for 
miles, giving at a distance the appearance of a uniform 
sheet of light, but, when closely examined, resolvable, 
like clusters of stars in the firmament.' 

I do not remember to have seen this phosphoresoence 
on the sea at Banff; but if anyone should notice it, and 
would kindly send me a bottle half full of the water 
thus shining, I should be very glad to be able to compare 
the noctilucae in it, with those of more southern waters. 
I have heard that the Banff fishermen not unfrequently 
find a number of small creatures on their nets which 
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shine with a bluish l ight . These, however, I have not 
seen myself, though I should he very pleased to have an 
oppor tuni ty of doing so. 

The next light-giving crea tnre to which I will call 
your a t ten t ion is t h e pholas dactylus, whioh is probably 
well known to many here present , though perhaps no t 
for its luminous propert ies . I t is in some respects one 
of t h e most remarkable animals, and is classed by 
natura l is ts among t h e Conchiferous Mollusks. 

Its shell, which is th in and r a the r bri t t le , is composed 
of two valves like t h a t of a mnssel , but , unlike the 
mussel, t h e shell of the pholas only meets in t h e middle, 
and is open a t e i ther end. The specimens I have were 
kindly b rought for me last summer by Pr ince Lucien 
Bonapar te f rom the east coas t of I ta ly . They average 
about 2 1/4 inches in length. 

From the smaller opening a t one end of the shell pro-
jec t s a fleshy organ, composed of two tubes call syphons, 
placed closely side by side like a double barrelled gun. 
Through these tubes t h e water passes by which the 
c rea tu re b r e a t h e s ; being drawn in by one tube, then 
passed over t h e gills, and lastly expelled by t h e o the r . 

The en t i re body of the pholas is enclosed within the 
shell by a semi- t ransparent membrane called the mantle, 
which is prolonged to enclose t h e above-mentioned 
syphons. At the larger opening a t t he o ther end of the 
shell is seen t h e foot , which is a powerful sucker, by 
which the pholas fixes itself to the walls of i t s apar t -
men t in any convenient s i tuat ion. 

I have said in i t s apar tment , beoause the pholas lives 
in deep holes which i t bores for itself in rocks and 
t imber . How i t contrives to perfora te the hard rock, 
or indeed t h e wood ei ther , no one knows. 

• The shell , ' says the la te Mr J . G. Wood, • ÌB by no 
means hard, and cannot aot as a file; indeed, in some 
species, t he external shell is a lmost smooth. And, 
moreover, if t he shell were nsod as the boring tool, t he 
hole would be nearly circular , instead of being accom-
modated t o t h e shape of t h e shell as is seen to he the 
case. However, in whatever way they get in to the Btone, 
t he r e they may everywhere be found, and i t does not 
seem to be of much importance whether their habita-
tion be l imestone, sandstone, chalk, or oak. Even the 
P lymou th breakwater , solid stone as i t is, was very soon 
a t tacked by these creatures . They are especially 
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obnoxious to the builders of wooden piers, fo r they 
seize on the submerged port ion of t h e piles on which 
the pier rests, and do thei r u tmost to reduce them t o a 
honey-combed s ta te with the least possible delay. 
Lately, however, t he pholades have been conquered ; 
for they cannot pierce iron, and i t is found t h a t if iron 
nails are closely driven into the submerged port ion of 
wooden piles they bid defiance to t h e pholas. ' 

I have never heard of any one in Great Britain eat ing 
the pholas, bu t in I taly i t is esteemed a great delicacy, 
and is eaten raw as we eat oysters. And I am told t h a t 
when bitten, i t omits a considerable amonnt of l ight , so 
tha t the mouth and throa t of the eater appear t o be 
lined with fire. This I am assured of by one who has 
often eaten them, and the circumstance was known to 
Pliny who mentions it . 

Beccaria made many experiments with regard to the 
light emitted by the pholas when dead. A single pholas 
rendered seven ounces of milk so luminous t h a t t h e 
faces of persons might be distinguished by i t , and i t 
looked as if t ransparent . ' 

Beccaria also placed pieces of differently coloured 
ribbons in the light given out by the pholas, and he 
found tha t the white came out br ightest , next t o t h a t 
was the yellow, and then the g reen ; t he o ther colours 
could hardly be perceived. This, as is remarked by 
Phipson, is another instance of the predominance of 
yellow t in ts over the others in cases of phosphorescence. 

Beccaria and Riaumur (I am again quoting f rom 
Phipson) made many at tempts to render the luminosity 
of the pholas permanent. The best result was obtained 
by placing the dead mollusk in honey, by which i t s 
property of emitting light lasted more than a y e a r ; 
whenever i t was plunged into warm water , t he body of 
the pholas gave as much l ight as ever. 

The pholas is by no means singular is th i s proper ty , 
though perhaps i t possesses i t in the highest degree. 
When the dead bodies of certain fish, especially 
mackerels and herrings, are exposed to the air fo r a 
short t ime they soon become luminous in the dark. 
When they are in this state, the surface becomes 
covered with a greasy substance which, if removed with 
a knife and placed on a piece of glass, continues to shine 
in the dark. If the fish in this s tate be placed in salt 
water, t ha t becomes in a few days milky and luminous 
a property which i t loses again in a few days more. 
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Cold prevents the luminosity in dead fish, which will 
re-appear when the temperature rises ; high tempera-
tures, however, destroy it altogether. I t has been 
noticed that this luminosity is accompanied by no pro-
duction of heat in the parts which shine; and it ceases 
before the fish begin to putrefy. 

Alcohol at once destroys the luminosity; and my 
specimens of the pholas, which are preserved in spirit, 
have not shown any sign of phosphorescence. 

With regard to phosphorescence in plants, much of 
the information I have is derived from Phipson. 

The first discovery of luminosity in plants was made 
by a daughter of the great Swedish naturalist Linnaeus. 
Seated one sultry summer evening in a garden, this 
young lady observed with surprise certain sparks or 
flashes emitted by the flowers of a group of nasturtiums 
(tropaeolum majus). 

I t may be noticed that most cases of plant phosphor-
escence have been observed upon flowers in which the 
orange and yellow tints predominate. Indeed, in 
phosphorescence of all kinds, both with regard to the 
substance which shines, and to the light produced, the 
orange yellow and greenish tints are very noticeably 
prominent. 

Luminosity has been witnessed by other naturalists, 
but almost exclusively on yellow or orange coloured 
flowers. Thus it has been seen in the corolla of the 
sunflower (helianthus annuus)t in the garden marigolds 
(calendula), in the two species of tagetes, in the yellow 
lily, different varieties of nasturtium, and some other 
plants. 

Professor Haggern frequently saw flashes of light dart 
from marigolds, and his observation was confirmed by 
another eye witness at the time. The light was more 
brilliant on marigolds of an orange or flame colour, and 
was scarcely visible on pale ones. The flash was fre-
quently seen on the same flower two or three times in 
quick succession, but more commonly at intervals of 
several minutes; and when several flowers in the same 
place emitted their light together, it could be seen at a 
considerable distance. The phenomenon was seen in the 
months of July and August, but I have no information 
as to the year. I t continued for about half-an-hour 
when the atmosphere was clear, but after a rainy day, or 
when the air was damp, nothing of it was seen. 
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On the 18th of June 1857, Mr T. Fr ies , a well-known 
Swedish botanis t , while walking alone in t h e Botan ic 
Garden of Upsala, r emarked a g roup of poppies (Papaver 
orientale), in which t h r e e or f o u r flowers emi t t ed l i t t l e 
flashes of l ight . Surpr ised a t wha t he saw, he b r o u g h t 
several o ther persons to look a t t h e poppies, some of 
whom immediate ly r emarked t h a t t h e flowers were 
th rowing ou t flames. 

Some days la te r , on t h e 23rd J u n e , t h e wea the r hav-
ing become warmer , many o t h e r pe r sons wi tnessed t h e 
l i t t le flashes of l ight , n o t only on t h e flowers of t h e 
poppy, b u t also on those of t h e lily ( l i l ium bulbiferum). 
The phenomenon occurred on each occasion be tween t h e 
h o u r s of a qua r t e r pas t t en and a q u a r t e r pas t eleven in 
t h e evening. 

All t he above ins tances were wi tnessed in Sweden. 
B u t many years ago an officer on guard a t S t r a s b u r g 
t h o u g h t t h e ba r racks were on fire in consequence of 
l igh t emi t ted f rom a cellar fu l l of po ta toes , probably in 
a s t a t e of decomposit ion. 

H e r e is an Engl ish ins tance . Many yea r s ago Dr 
Danbeny, whose l ec tu res on chemis t ry I a t t e n d e d a t 
Oxford, read a paper before t h e Oxford Ashmolean 
Society respect ing a phenomenon which occurred in t h e 
garden of t h e Duke of Buck ingham a t Stowe. On t h e 
evening of F r i d a y t h e 4 th of Sep tember 1835, du r ing a 
s to rm of t h u n d e r and l ightn ing accompanied by heavy 
ra in , t h e leaves of t h e flower called Anothera Macrocarpa, 
a bed of which was in t h e garden immedia te ly opposi te 
t o t h e window of t h e manusc r ip t l ibrary a t Stowe, were 
observed to be bri l l iant ly i l luminated by phosphor io 
l ight . Dur ing t h e in tervals of t h e flashes of l igh tn ing , 
t h e n igh t was exceeding da rk , and no th ing else could be 
dist inguished in t h e gloom except t h e b r igh t l i gh t upon 
the leaves of t hese flowers. The luminous appearance 
cont inued un in te r rup ted ly for a considerable l eng th of 
t ime ; i t did n o t appear t o resemble any e lec t r ic e f f e c t ; 
and the mos t probable explanat ion seemed to be t h a t 
t h e p lan t has a power of absorbing l igh t and giving i t 
ou t again under peculiar c i rcumstances . 

The las t example of phosphorescence in flowers t h a t I 
have been able, to obtain is f rom my f r i end Major -Genera l 
H . T . Rogers , R.E., who te l l s me t h a t in B u r m a h he h a s 
often, in a da rk n igh t , d is t inct ly seen a bed of mar igolds 
when nothing else was visible in t h e garden . 
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The whole subject of phosphorescence is a very inter-
esting one, and one on which additional observations 
would be very valuable. I have not been able to obtain 
any from Scotland, but no doubt many cases must have 
occurred there. The latitude of Banff is not so very 
different from that of Upsala, and I should esteem it a 
favour if any members of this Club who have witnessed 
instances of phosphorescence, whether mineral, animal, 
or vegetable, would be kind enough to send me 
particulars. 
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