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The central star was recorded in fifteen minutes on Mr. 
Roberts's plates (Monthly Notices, p. 29); it waited rh. som. 
to appear at Bordeaux. A picture, however, taken there 
in three hours by M. Courty in July 1890 included all 
Lord Rosse's seven exterior stars (Rayet, Comjtes rendus, 
7 Juillet, r89o); and Admiral Mouchez's suspicion that 
the nuclear one was inclosed in a quadrilateral of much 
fainter objects was verified, as regards three of the four, 
by a subsequent photograph obtained at Algiers by MM. 
Trepied and Rabourdin, with two exposures of three 
hours each, for which the international charting instru
ment of 13 inches was successfully employed.1 In the 
resulting impression, Hahn's "star" is distended into a 
nucleus far more luminous than the fainter parts of the 
ring, and contrasting powerfully with a black inter
mediate space, usually grey and glimmering to telescopic 
vision. The ring itself comes out broad, hazy, and far 
from uniformly illuminated. Two somewhat unequal 
maxima and two conspicuous minima of brilliancy mark 
the extremities respectively of its minor and major axes. 
Its outline, though blurred, is tolerably symmetrical. No 
effusions interrupt, no "fringes" obliterate it. 

The method of multiple exposures (introduced by Mr. 
Roberts) enabled, in November last, the Toulouse 
astronomers, MM. Andoyer and Montangerand, to get 
sittings from the Lyra nebula for a single portrait, 
summing up to nine hours, with the result of bringing 
out, over an area of three square degrees, about 48oo 
stars, including, of course, the nuclear jJzmctum saliens. 
And the registration of this stellar multitude is the more 
valuable from the probability that some of them may 
belong to the same system with the strange object round 
which they swarm. Its inclosure by a "ring of stars" 
was remarked by Prof. Hall in r887; Prof. Holden in 
r888 perceived indications of a second similar but in
terior ring, evidently forming part of a complex nebular 
structure. The places of twelve of its minute components 
were measured by him ; and it will be interesting to learn 
whether they can be identified in the Toulouse photo
graph. 

An irresistible inference from the data collected, both 
visually and photographically, concerning the Lyra 
nebula, is that its ellipticity is genuine, and not merely 
an effect of foreshortening. For it would be absurd to 
suppose the plan of construction of a sidereal body re
lated in any way to its situation as regards the line of 
sight from the earth ; hence, geometrical shape that is 
emphasized by inequalities of light must correspond to a 
physical reality. It is certainly by no accident that the 
transverse axis of the object in question terminates in 
maxima, its longitudinal axis in minima of brightness ; 
and this alone conveys a positive assurance that it is, and 
does not simply appear oval. 

More especially when we find that this very peculiarity 
is shared by other nebulre of the same class 
(Secchi, "Les Etoiles," t. ii. p. 13), and forms a link of a 
profoundly suggestive kind between them all and the 
great Dumb-bell Nebula. For this remarkable object, 
too, shows minima of illumination evidently homologous 
with those of the pattern ring-nebula; they affect corre
sponding parts of the structure, and depend, there can be 
little doubt, in a similar manner, upon internal organiza
tion. They are besides in each case attended by a 
symptom which may prove instructive as to their mode 
of origin. Mr. Roberts's photographs of the Dumb-bell, 
no less than of the annular nebula, bring into view dim 
effusions of nebulosity in the directions of its greatest 
extent. The elliptical outline is transcended at the two 
opposite points where it is partially interrupted by gaps 
of comparative obscurity. Now, the late Mr. Roche, of 
Montpellier, demonstrated that the "limiting surface" of 
a cometary mass falling towards the sun must assume 

1 L'A stronomie. t. ix. p. 4•P; Ranyard, Knowledge, November tSgo; 
C. rendus, t. cxi. No. 15. 
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the shape of an oval pointed along the line of junction 
with the sun (Memoires de l'Acad. de MontjJeltier, t. ii. 
p. 426). This surface, representing the boundary of the 
atmosphere controllable by the comet, necessarily 
contracts in proportion as the solar attraction gains 
predominance; while the matter thus progressively 
abandoned, instead of escaping indifferently in all direc
tions, flows away solely along recurving lines from the 
nodal points (as they might be termed) of the cometary 
envelope. The question then presents itself whether 
both the oval figure, and the apparent effluences along 
the major axes of the nebulre we have been considering, 
may not be due to attractive influences in their neigh
bourhood. A gradual abandonment of nebulous material, 
at some previous time fully incorporated with the central 
mass, seems at any rate indicated, and cannot otherwise 
be easily accounted for. A. M. CLERKE. 

ZITTEL'S "PAL:EONTOLOGY"-REPTILES. 

I N the annual address to the Geological Society de
livered last year by the retiring President, the work 

of which a portion is now before us was referred to as 
"the superb palreontological compendium now being 
published by our distinguished Foreign Member, Prof. 
K. v. Zittel, a book that, I fear, no English publisher at 
present would feel justified in undertaking." It is with a 
feeling of admiration mingled with regret-of admiration 
for this splendid work, and of regret that its like cannot 
be produced in this country-that we quote these words; 
for it is unfortunately but too true that palreontological 
science, or, in other words, the zoology of past epochs of 
the earth's history, is not cultivated among us with anything 
like that zeal which its importance and interest merit. 
Indeed (although there are signs that this spirit is now 
passing away), we too often hear palreontology and 
palreontologists mentioned by those who ought to know 
better with a covert, if not with an open sneer. Palreon
tology, however, if studied in a proper philosophic spirit, 
must be the very groundwork of all our systems of zoologi
cal classification ; and therefore all students of zoology
both recent and past-owe a deep debt of gratitude to the 
author of this "Palreontologie," which may be said to be 
the only work which is so comprehensive as to deal, not 
only with the general outlines, but also with the details of 
the science of which it treats. 

The two parts forming the subject of the present notice 
deal with that division of Vertebrates for which Prof. 
Huxley proposed the name Sauropsida, or, in other words, 
Reptiles and Birds. No less than 427 pages of letter
press, illustrated by 298 woodcuts, are devoted to this 
portion of the work, which is alone sufficient to give some 
idea of the fulness with which the subject is treated. 
Since, however, there are some repetitions of the figures, 
the total number is somewhat less than that given above. 
A considerable proportion of these woodcuts are original, 
but others have been copied from the memoirs of Owen, 
Cope, Marsh, and others, as well as from the British 
Museum Catalogues. 

In dealing with the difficult question of the arrange
ment of the orders of Reptiles, and the number of such 
orders which it is advisable to adopt, we think that in 
the former respect the author has not been altogether well 
advised. The orders adopted are nine in number, and are 
arranged in the following sequence, viz.: (1) Ichthyosauria; 
(2) Sauropterygia ; (3) Testudinata ; (4) Theromorpha; 
(5) Rhynchocephalia; (6) Lepidosauria; (7) Crocodilia; 
(8) Dinosauria ; and (9) Pterosauria. 

Now the first point that strikes us as incongruous in 
this arrangement is the position assigned to the Thero
morpha (otherwise known as Theromora or Anomo-

r K. v. Zittel, '' Handbuch der Pal ocontologie," Vol. III. Vertebrata, 
Parts 3 and 4 (Munich and Leipzig, 
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dontia). Thus if any one point more than another is 
firmly established in herpetology, it is the relationship 
of the Theromorphs to the Amphibians ; and there 
can, accordingly, be no question but that the position of 
this order should be immediately following the last-named 
dass. We venture, indeed, to think that the author has 
by no means sufficiently realized the peculiar structural 
features and the high morphological importance of the 
Theromorphs, which are so closely allied, on the one 
hand to Amphibians, and on the other to the primitive 
Mammalian stock. It must, however, be conceded in 
his favour that several memoirs on this group have ap
peared since this portion of the work before us was 
written ; while the confusion that has existed up till a 
late period between the bones of the shoulder and pelvic 
girdles of these reptiles renders certain errors in regard 
to these points perfectly excusable. Still, the absence of 
any definite mention of a distinct third bone-the pre
coracoid-in the shoulder-girdle of many members of 
this group, which is of such extreme morphological im
portance, is an omission which cannot be lightly passed 
over. A fourfold division of the Theromorphs into sub
orders is adopted--namely, into Anomodonts, Placodonts, 
Pariasaurians, and Theriodonts. The Anomodonts are 
represented by the well-known African and Indian 
Dicynodonts, but the inclusion of Plzocosaurus is a 
glaring error, since the pelvis so named should be 
referred to quite another group. Indeed, the author
probably misled by others- does not appear to be ac
quainted with the true construction of the shoulder and 
pelvic girdles of the Dicynodonts. For instance, the 
bone represented on p. 560, Fig. so6, b, as a Dicyno
dont coracoid (which could not, by the way, possibly fit 
on to the scapula in the same figure) is really a right 
ilium. Then, again, the pelvis and sacrum shown in 
Fig. 510 (p. 562) as belonging to Dicynodon, are referable 
to Pariasaurus. Again, the thrusting of the Placodonts 
between the Anomodonts and Pariasaurians is an arrange
ment that will certainly not commend itself to those who 
have attentively studied these groups ; while the Paria
saurians, as the lowest and most generalized representa
tives of the whole order, should certainly have come 
before all the others. The absence of full information on 
the structure of this group at the date of publication must, 
however, here again defend the author. The Owenian 
division of the Theriodonts into single-nostriled and 
double-nostriled groups has not stood the test of fuller 
examination ; and the mingling of the American Permian 
types with the typical African ones is certainly an ill
advised proceeding. A wise discretion is, however, 
exercised in not assigning any definite position to that 
most remarkable African genus described by Sir R. Owen 
as Endothiodon, the skull of which presents such a 
curious approximation to a Mammalian type in the 
structure of the palate. If we may venture to hazard a 
conjecture on this point, we think it probable that the 
mammal-like humerus described by another writer under 
the name of Propappus, together with a pelvis which has 
been provisionally associated with it, will both eventually 
prove to belong to Endothiodon ,· when this genus will 
take a place near Pariasaurus as one of the most 
mammal-like reptiles yet known to us. 

In criticizing thus freely Prof. v. Zittel's treatment of 
the Theromorphs, we do so because this is obviously by 
far the weakest part of this section of the work, and one 
where the student ought to be advised of the necessity of 
seeking for other aids to his studies. 

The pestilent doctrine that the Ichthyosaurs are 
primitive reptiles directly descended from fishes would 
seem to be the sole reason for placing them first of all 
the reptilian orders. We have, however, but little doubt 
that the position assigned them by Dr. Baur next the 
Rhynchocephalians best expresses their true relationship. 
l n the classification of this order the species are arranged 
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under the genera Mixosaurus, Idztlzyosaurus, Oplztltal
mosaurus, and Baptanodon, according to the British 
Museum Catalogue of Fossil Reptiles, from which (as 
in the case of the next order) a large proportion of the 
illustrations have been borrowed. 

In the Sauro pterygia, as represented by the N otho
saurs and Plesiosaurs, the systematic arrangement is 
likewise practically the same as the one adopted in the 
work last mentioned, with the important exception that 
the small Triassic reptile known as Mesosaurus is trans
ferred to the Rhynchocephalia, of which more anon. In 
connection with the illustrations of the osteology of this 
order, we may observe that the two figures of the shoulder
girdle given on p. 777, as well as the first of the two on 
the succeeding page, are not altogether correct ; while 
Fig. 463, on p. 487, described as the skeleton of Plesio
saurus dolil·hodirzts, really represents the type specimen 
of P. hawkinsi. 

There is nothing especially to notice concerning the 
Nothosaurs. In massing under the name Cimoliosaurus 
all those post-Liassic Plesiosaurs in which the ribs of the 
neck unite with the bodies of the vertebr<e only by a 
single articulation (Fig. I ), the author once more follows 
the plan proposed in the British Museum Catalogue. It 
might, however, have been stated somewhat more defi
nitely that this is to some extent merely a provisional 
arrangement for the convenience of working, and that it 
may subsequently be found advisable to refer those forms 
in which the vertebr<e have more or less concave terminal 
faces (like the one in the figure reproduced) to a different 
genus, or even to several genera. The separation of the 
Triassic genus Pistosaurus from the typical N othosaurs 
to form a new family at the top of the order is an entirely 
new departure, the necessity for which we are not 
altogether prepared to admit. 

We are not sure that in adopting the name Testu
dinata, in place of the more usual Chelonia, for the tortoises 
and turtles, the author is well advised, although we are not 
disposed to find fault for such a trifling matter. At the 
same time, we are glad to see the view entertained that 
the so-called Leathery turtles are really nothing more 
than an extreme development of the type to which the 
true turtles belong, and that they are, therefore, not 
entitled to form a distinct sub-order. The separation of 
the turtles of the London Clay as a family distinct from 
the Chelonida is, however, certainly not justifiable, since 
they come exceedingly close to the living Loggerhead ; 
and even if such separation were justifiable, the name of 
the family would surely not be Clzelonemydida. A more 
serious error is the inclusion of the generalized genus 
Platychelys in the Chelydrida , with which it has nothing 
whatever to do, being allied to the well-known Pleura
sternum, of the English Purbeck, which appears to 
represent the ancestral group from which both the modern 
Cryptodira and Pleurodira have taken rise. Prof. v. 
Zittel places this genus among the Pleurodira, where he 
makes no attempt to separate the various genera into 
families, although a workable classification has been 
already proposed elsewhere. 

Omitting the Theromorphs, to which we have already 
referred, the next group in the series is that of the 
Rhynchocephalians. followed by the Lepidosauria (Lizards 
and Snakes). In the near association of these two orders 
we think the author is decidedly in the right, for it appears 
impossible to believe that Lizards are not the direct 
greatly modified descendants of the more primitive Rhyn
chocephalians. In the latter order the remarkable 
Permian genus Palaohatteria-the prototype of the New 
Zealand .Sphenodon- is placed in the same family with 
Proterosaurus, which some authors even make the type 
of a distinct order. This family is followed by the 
llfesosaurida, the members of which undoubtedly show 
signs of affinity with Palaohatteria, although we venture 
to think that their Sauropterygian relationships are 
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sufficiently manifest to override this. We cannot, more
over, refrain from surprise when we see that the author 
still retains the genus Stereosternum as distinct from 
Mesosazwus, when those that have examined specimens 
of each <:re puzzled to find even points of specific 
distinctness. 

In including Lizards, Snakes, and Mosasaurs under 
one ordinal heading, the author follows the lead of some 
of those who have given especial attention to these 
groups. The substitution of the name Lepidosauria for 
the more generally used term Squamata is, perhaps, an 
improvement, since the latter has been also applied to 
the loricated Edentate Mammals. In placing, however, 
the Cretaceous Dolz"chosaurus with the true Lizards, we 
notice a marked error in judgment, since this genus 
clearly indicates the ancestral type of the Mosasaurs. 
We must equally deprecate the retention of the genus 
Pala:ovaranus, of the French Phosphorites, among the 
Varanida:, since it has been fully proved that all the 
remains so named belong to Anguida: ,·the Varanida:, so 
far as we know, being unknown in the earlier Tertiaries of 
any part of the world. 

The Crocodiles are divided into the three sub-orders 
of Parasuchia, Pseudosuchia, and Eusuchia, the recent 

proposal to separate the first (and probably the second) 
group as a distinct order not having been published at 
the time that the work went to press. The tempting 
view that the true Crocodiles (Eusuchia) can be divided 
into a Longirostrine and a Brevirostrine section-the 
one terminating in the Gharial and the other in the 
Alligator-is, we . regret to see, adopted. The close 
structural resemblance in all essential details of these 
two reptiles is, however, on the face of it almost sufficient 
proof that they could not have originated from totally 
independent stocks. And the truth indeed appears to be 
that every group of Crocodiles at every epoch has de
veloped both long- and short-jawed forms. Thus in the 
Metriorhynchus group, which is placed among the Longi
rostres, the genus Suchodus is as short-jawed as any 
Alligator; while Geosaurus itself can scarcely be called 
more long-jawed than many species of the genus Croco
dilus. We fail also to see how the genera Plesiosuchus 
and Dacosaurus are to be distinguished from Geosaurus. 
Here may be mentioned incidentally a small error, very 
excusable in a foreigner, into which the author has fallen 
in regard to the magnificent series of reptilian remains 
from the Oxford Clay collected by Mr. A. N. Leeds, of 
Eyebury, near Peterborough. Confusing this gentleman's 

FIG. I.-Front and left views of a cervical vertebra of Cimoliosaurus, from the Oxford 
Clay. !. jrr.z.,pt.z., pre· and post-zygapophyses; co, rib. 

FIG. 2.-I.eft view of cervical vertebra of Brontusaurus. 112. 
z, z', zygapophyses; b, body; r, rib; {,lateral aperture. 

name with that of the Yorkshire town, we find the author, 
on p. 670, referring to "Eye bury, near Leeds," and on 
p. 714, "Eyebury, Yorkshire." Among the so-called 
Brevirostres we meet with some very interesting, and to 
us entirely new, information concerning certain small 
reptiles, from the lithographic limestones of the Continent, 
known as Alligatorellus and Atoposaurus. The former 
is clearly a crocodile, and its resemblance to the latter 
(which has long been known to possess typical croco
dilian feet) points to the conclusion that it should also 
be regarded as a member of the same order which (like 
Metriorhynchus) had entirely lost its dermal bony 
armour. 

The Dinosaurs, as their importance and interest de
mand, are treated of very fully. This order, in con
travention of some recent proposals, is retained in its 
widest sense, in which respect we are in full accord with 
Prof. v. Zittel. It is divided into three sub-orders, for 
which the terms Sauropoda, Theropoda, and Orthopoda 
are adopted. The beautiful illustrations (some of which 
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we reproduce) are largely taken from Prof. Marsh's 
memoirs. 

In regard to the vexed question of the relationship of 
the huge herbivorous forms known as Sauropoda (of 
which a cervical vertebra is shown in Fig. 2) of Europe 
and the United States, we certainly do not consider 
the author has advanced matters by referring the English 
Cetiosaurus to a distinct family, following this by the 
American Atlantosaurida:, and going on with the Moro
saurida:, which is taken to include the American Moro
saurus and the English Wealden forms. Cetiosaurus 
appears to be decidedly inseparable from the Mo;o
saurida:, while in the opinion of more than one English 
writer the Wealden forms should be included in the 
Atlantosaurida:. It is to be feared that the writer of this 
review is primarily responsible for the relegation of the 
oldest name Pelorosaurus to the rank of a synonym; and 
it is to be regretted that the name Ornithopsis again 
crops up, after having been shown that it has no title 
to stand. 
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In the Theropoda, or carnivorous types, we meet again [ 
with the same redundancy of families which cannot ' 
possibly be justified. Thus we have Zanclodontid(£, 
Megalosaurid(£, Ceratosaurid(£, and A ncltisaurid(£ ,· of 
which, in our opinion, only two should stand. The 
reference of Thecodontosaurus to the Zanclodontid(£ 
cannot for a moment be maintained, since it is a question 
whether it is even distinct from Anchisaurus, while 
Zanclodon appears too close to Megalosaurus to be 
separated as a family. Marsh's figure of the coalesced : 
metatarsals of Ceratosaurus is once again reproduced, 
but, in the face of the note quoted from Dr. Baur to the 
effect that this is caused by disease, its omission would 
have been preferable. The author will probably correct 
the assignation of the name Epicmnjodon to Prof. Huxley. 

In those remarkable little Dinosaurs known as the Ca!lu
rid(£, it is unfortunate that Prof. Cope's redetermination 
of the American forms now known as C(]J/ojhysis did not 
appear in time to prevent their reference to the prob
lematical Tanystrojh(£us. In refusing to regard the 
European Compsognathus and the American Hal/opus 
as anything more than the representatives of distinct 
family groups the author is to be commended. The 
peculiar backward prolongation of the calcaneum of 
Hallopus (as shown in our reproduction of Prof. Marsh's 
original figure) is, however, so remarkable as to indicate 
that its owner is a very aberrant member of the sub order. 

In grouping the Ornithopoda and Stegosauria of Prof. 
Marsh in a single sub-order, the author follows the lead 
of Dr. Baur, and the adoption of the name Orthopoda for 

Frc. 3. -l)art of left hind limb of Jfaltopus. Nat. _,ue. t, tibia; f, fibula; c, calcaneum; a, d, distal tarsals; 11-V, metatarsals. 

this group is, perhaps, an improvement on the nomen
clature of some other writers. This sub-order is again 
divided into three sections, the Armoured forms, or 
Stegosauria, the Horned types (Ceratopsia), and the 
lguanodonts (Ornithopoda). In the Stq;osaurid(£, so 
markedly differentiated by their hoof-like feet (Fig. 4), 
the author seems to have some doubts as to the identity 
of the European Omosaurus with the American Stel{o
saurus >. and he has unfortunately been misled in stating 
thz.t 0. durobrivensis is from the Kimmeridge Clay, its real 
horizon being the Oxfordian. We need say nothing of 
the wonderful Horned Dinosaurs, as they have been 
noticed in an article recently published in this journal. 
In the lguanodonts the separation of the Camptosaurid(£ 
from the Iguanodontid(£ is not supported by any sufficient 

a. b c 

Ftc. 4.-Three views of one of the terminal joints of the foot of Ste.t;osaurus. 

structural differences ; the "pendant" inner trochanter 
of the femur of Camptosaurus being likewise found in 
some species of Iguanodon. In stating, moreover, that 
Camptosaurus differs from Iguanodon by the shorter 
anterior process of its ilium, the author relies on a figure 
published by Prof. Marsh, which a recent writer states 
to have been drawn from an imperfect specimen. The 
dis:egard of the rights of priority in nomenclature, to 
wh1ch we have already alluded, is again manifest in the 
retention of the name Hadrosaurus instead of the earlier 
Trachodon. In including that most bird-like Dinosaur 
only recently described under the name of Ornithomimus, 
the work is well up to date. 

The chapter devoted to the Pterodactyles calls for no 
special notice ; the only innovations being the creation of 
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a distinct family for the reception of the genus Ornitho
clzirus of the Cambridge Greensand, and the abolition 
of the sub-order Pteranodontia, made for the toothless 
American forms. 

The Birds, as their minor paheontological importance 
demands, have but a comparatively small amount of 
space allotted to them. They are divided into the three 
orders Saunme, Ratit:l!, and Carinatre ; the minor 
groups, usually reckoned as orders by ornitholog-ists, being 
regarded as sub-orders. The extinct toothed H esperornis 
is included in the Ratitre-an arrangement which the 
author may see reason to revise when he has had the 
opportunity of studying the memoir on the affinities of 
this genus recently published by Prof. D'Arcy Thompson. 
In referring the fragments of Tertiary bones described 
as Macrornis and Megalornis provisionally to the Ratitre, 
Prof. v. Zittel has been misled by their original de
scription ; and he has unfortunately not seen the notice 
that the so-called Drom(£ttS sivalensis was founded upon 
Mammalian bones. The provisional reference of Dasornis 
to the Rlzeid(£ rests on no solid foundation ; the genus 
being apparently allied to Gastornis, which is placed
in our opinion incorrectly-among the Carinatre. The 
Kiwis and Moas are included in one sub· order; the latter 
being divided into three genera. If, however, the author 
were to study carefully the literature of the Dinornithid(£, 
he would find that the name Palajteryx cannot be 
legitimately employed in the sense in which he uses it. 
There is nothing of special interest to record in the 
treatment of the fossil Carinatre. 

Throughout the foregoing comments we have en
deavoured to find as much fault with the work as we 
could ; the result being that our criticisms are mainly 
concerned either with small and unimportant points of 
systematic arrangement, or with slight errors for which 
the author is frequently not the responsible party. From 
personal experience we are fully aware of the enormous 
difficulty of steering clear of errors in a work of this 
description, and also of arriving at a satisfactory com
promise in cases of a conflict of authorities. In both 
these respects Prof. v. Zittel has passed triumphantly 
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through the ordeal ; and his work may truly be said to be I 
indispensable, not only to the paheontologist, but likewise 
to every student of zoology who desires to know some
thing more of his subject than can be gleaned from the 
study of the animals of the present day. R. L. 

THE SUNSHINE OF LONDON. 

FOR some few years past sunshine recorders have been 
in operation at four stations situated in various parts 

of London ; and in attempting to gain some idea as to 
the average duration of sunshine in the metropolis, one is 
met at the outset by the somewhat perplexing question as 
to which of these four is best calculated to yield a fair 
result. One recorder is placed in the heart of the City, at 
Bun hill Row ; and exposed as it is to a maximum amount 
of smoke and fog there can be little hesitation in saying 
that its indications are, for the metropolis as a whole, 
greatly below the mark. Another is stationed somewhat 
more favourably at Westminster, on the roof of the 
Meteorological Office, but even there the influence of the 
surrounding chimneys is felt to a very serious extent, and 
many a fair winter's day has been known to pass without 
the registration of so much as a trace of bright sunshine. 
In a third instance the conditions are reversed, for at the 
Kew Observatory the air is almost as free from smoke 
and mist as it is in the open country, so that as a London 
record the sunshine instrument gives us too high a value. 
The fourth station appears, however, to be one which 
strikes a fairly even balance between the meteorological 
features of the City and those of the more open suburbs ; 
for, although Greenwich is influenced to a greater extent 
by the impurities of London than Kew, it is sufficiently 
removed from the central parts of the metropolis to escape 
much of the fog and smoke which affect the recording 
instruments both in the City and at Westminster. From 

gether absent. As regards sunless days, July is the most 
highly favoured month, for on an average of fourteen years' 
observations there is then only one day that is continuously 
overcast. The finest day experienced in the course of the 
entire period was June I 3, I 887, when no less than I 5 
hours of bright sunshine were recorded . 

Months. 

January 
February ... 
March 
April .. . 
May .. . 
June .. . 
July .. . 
August 
September 
October .. . 
November 
December 

The Spring 
The Summer 
The Autumn 
The Winter 

The entire Year 

.... 
.. ci 

4) c <I) r v e 
:;1 c c..c: « 
s:: v 

o:-c 
E .t2 
< .oi 8. 

! 26 ,,. 10 o·8 5 '4 
42 IS I'S 6 '9 
95 26 3'0 8'9 

122 .1 29 4 ·I II ·o 
I79 37 58 I3'0 
I74 35 s·8 13·r 
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a careful examination, we are inclined to think that the The dullest month of the year is December, with a total 
Greenwich record supplies a very fair idea of the condi- of only 20 hours of sunshine, or 8 per cent. of the possible, 
tions which prevail over the metropolis as a whole ; and and with 20 sunless days. January is very little better, 
as the observations of bright sunshine have now been the total number of hours being then 26, or IO per cent. 
made at the Royal Observatory for rather over fourteen of the possible, and with an average of I9 sunless days. 
years, sufficient material has accumulated for the deduc- In each of these winter months the daily average of sun
tion of average results. It is only such sunshine as is shine is only about three-quarters of an hour, but after 
strong enough to burn the pa pers that is here dealt with. J anuary the weather rapidly improves, February being 

The general results of an examination of the Greenwich twice as sunny as its predecessor, and March twice as 
records for the fourteen years I877 to 1890 are given in sunny as February. The dullest month in the course of 
the following table, which shows for each month, for each the whole fourteen years was last December, when the 
season, and for the entire year--firstly, the average number total duration of sunshine was less than two hours and a 
of hours of bright sunshine ; secondly, the percentage of I half, or about I per cent. of the possible amount. On 28 
the possible amount; thirdly, the average number of hours days there was a complete absence of sunshine, and of 
per day ; fourthly, the average amount of sunshine on the these 28 no fewer than I 8 were consecutive. On the 
brightest day; and fifthly, the number of days on which brightest December day we can hardly expect four hours 
no bright sunshine was registered. The spring season of sunshine, but we may certainly look for more than we 
comprises the months of March, April, and May; the had last December, when the finest day produced less 
summer those of June, July, and August ; the autumn than an hour and a half. 
those of September, October, and November; and the Turning to the various seasons we find, as we might 
winter those of December, January, and February. expect, that the maximum amount of sunshine is recorded 

From an examination of the table we see that the in the summer, the average number of hours being 495, 
sunniest month in the year is May, with a total of I79 or 34 per cent. of the possible amount. The finest 
hours, or 37 per cent. of the possible quantity. June, summer of the whole fourteen years was the Jubilee 
however, runs it very close with a total of 174 hours, or season of I887, when there were 715 hours, or about 50 
35 per cent. of the possible ; and, in fact, owing to the per cent. of the possible. The rlullest summer of the 
slight difference which e xists between the length of the entire series was that of the following year (1 888), when 
two months, the daily average (five hours and three- the total number of hours was only 373, or 2 6 per cent. of 
quarters) is the same in each. It is a somewhat singular the possible. The average number of sunless days in the 
fact that the sunniest individual month in the course of the summer months is only six, but in 1888 there were r6, or 
whole fourteen years was neither May nor J une,but July. In six more than in any other year of the series. The spring 
the July of 1887 the aggregate number of hours recorded is of course far more sunny than the autumn, the total 
was 277, or 56 per cent. of the possible quantity, the daily amount of sunshine in the former season being 396 hours, 
average being very nearly nine hours. In both May and as against 235 in the htter. In the winter the aggregate 
June we may look for at least one day with brilliant sunshine amount is only 89 hours, or an average of about one hour 
continuing for about I 3 hours, but on an average there are per day. The number of sunless days advances from 
in each month three days on which the solar rays are alto- the sunniest to the dullest of the seasons in fairly ap-
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