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THE 

NATURAL HISTORY REVIEW: 
A 

QUARTERLY JOURNAL OF BIOLOGICAL SCIENCE. 

JfUtiieros. 

L— North American Archaeology. By John Lubbock, P.R.S., 
L.S., and Gr.S. 

1. Ancient Monuments of the Mississippi Valley, comprising 

the Results of extensive Original Surveys and Explora¬ 

tions. By E. Gr. Squier, A.M., and E. H. Davis, M.D. 
2. Aboriginal Monuments of the State of New York, compris¬ 

ing the Results of Original Surveys and Explorations ; 

with an illustrative Appendix. By E. Gr. Squier, A.M. 
3. The Antiquities of Wisconsin, as surveyed and described 

by J. A. Lapham. 
4. The Archeology of the United States ; or Sketches, His¬ 

torical and Bibliographical, of the Progress of Informa¬ 

tion and Opinion respecting Vestiges of Antiquity in the 

United States. By Samuel E. Haven. 
5. Prehistoric Man : Researches into the Origin of Civilisa¬ 

tion in the Old and the New World. By Daniel Wil¬ 
son, DL.D. 

The first four works which we have placed at the head of this article 
form a part of the long series of scientific researches, which have been 
published, under the auspices of the Smithsonian Institution. There 
are several other memoirs which we ought perhaps to have added 
to our list, and especially one by Mr. Caleb Atwater, who, accord¬ 
ing to Messrs. Squier and Davis, “ deserves the credit of being the 
pioneer in this department.” His researches form the first volume of 
the Archseologia Americana, which was published in 1819, and con¬ 
tains plans and descriptions of many ancient works. 

The memoir by Messrs. Squier and Davis, occupying more than 
three hundred pages, is chiefly descriptive of ancient fortifications, 
enclosures, temples and mounds, and of the different, implements, 
ornaments, &c. which have been obtained from them. It is embel- 

N. H. R.—1863. B 
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listed with forty-eight plates, and no less than two hundred and 
seven woodcuts. 

In his second work, Mr. Squier confines himself to the antiqui¬ 
ties of the State of New York. Within these limits, however, he 
describes many ancient monuments of various kinds, and he feels 
“ warranted in estimating the number which originally existed in 
“ the State at from two hundred to two hundred and fifty.” He 
comes to the conclusion, “ little anticipated,” he says, “ when I started 
“ upon my trip of exploration, that the earthworks of Western New 
“ York were erected by the Iroquois, or their western neighbours, 
“ and do not possess an antiquity going very far back of the dis- 
“ covery.” (sic.) 

The systematic exploration of the ancient remains in Wiscon¬ 
sin, of which the memoir by Mr. Lapham is the result, was under¬ 
taken by him on behalf of the American Antiquarian Society, from 
whose funds the necessary expenses were provided. The cost of the 
publishing, however, which from the great number of engravings 
(fifty-five plates, besides sixty-one wood engravings) was consider¬ 
able, was defrayed by the Smithsonian Institution, and the work is 
included in the Seventh Volume of “Contributions.” As our account 
of the “ Animal Mounds” will be almost entirely derived from the 
data furnished by Mr. Lapham, we will for the moment say no more 
on the subject. 

Mr. Haven’s work is well described in the title, and forms an 
interesting introduction to the study of North American Archaeology. 
He gives us comparatively few observations or opinions of his own ; 
but after a careful examination of what others have written, he comes 
to the conclusion that the ancient earthworks of the United States 
“ differ less in kind than in degree from other remains concerning 
“ which history has not been entirely silent. They are more nume- 
“ rous, more concentrated, and in some particulars on a larger scale 
“ of labour, than the works which approach them on their several 
“ borders, and with whose various characters they are blended. Their 
“ numbers may be the result of frequent changes of residence by a 
“ comparatively limited population, in accordance with a supersti- 
“ tious trait of the Indian nature, leading to the abandonment of 
“ places where any great calamity has been suffered; but they appear 
“ rather to indicate a country thickly inhabited for a period long 
“ enough to admit of fhe progressive enlargement and extension of 
“ its movements.” 

The last work on our list is of a very different nature. It is 
more general and more ambitious. At the same time, it scarcely 
fulfils the promise of its title; for though some portions are suffi¬ 
ciently general, by far the larger part is purely North American. 
It will form the subject of a separate notice in this He view. 

The antiquities themselves fall into two great divisions: Imple¬ 
ments (including ornaments) and Earthworks. The Earthworks 
have been divided by the American Archaeologists into seven classes : 
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1. Defensive enclosures; 2. Sacred and Miscellaneous enclosures; 
3. Sepulchral mounds; 4. Sacrificial mounds; 5. Temple mounds; 
6. “ Animal ” mounds; and 7. Miscellaneous mounds. These classes 
we shall treat separately, and we can then better consider the “ mound- 
builders ” themselves. 

Implements. 

The simple weapons of bone and stone which are found in Ame¬ 
rica closely resemble those which occur in other countries. The 
flakes, hatchets, axes, arrow-heads, and bone implements are, for 
instance, very similar to those which occur in the Swiss lakes, if only 
we make allowance for the differences of material. In addition to 
the simple forms, which may almost be said to be ubiquitous, there 
are some, however, which are more complicated. In many cases 
they are perforated, as for instance those figured by Messrs. Squier 
and Davis (1. c. p. 218). These perforated axes are generally con¬ 
sidered in Europe to belong to the metallic age, as also was probably 
the case in the New World. 

At the time of the discovery of America, iron was absolutely 
unknown to the natives, with the exception perhaps of a tribe near 
the mouth of the La Plata, who had arrows tipped with this metal, 
which they are supposed to have obtained from masses of native iron. 
The powerful nations of Central America were, however, in the age 
of Bronze, while the North Americans were in a condition of which 
we find in Europe but scanty traces—namely, in the age of Copper. 
Silver is the only other metal which has been found in the ancient 
tumuli, and that but in very small quantities. It occurs sparingly 
in a native form with the copper of Lake Superior, whence, in all 
probability, it was derived. It does not appear to have been ever 
smelted. From the large quantity of galena which is found in the 
mounds, Messrs. Squier and Davis are disposed to think that lead 
must have been used to a certain extent by the North American 
tribes: the metal itself, however, has not, I believe, yet been found. 

Copper, on the other hand, occurs frequently in the tumuli, both 
wrought and unwrought. The axes have a striking resemblance to 
the simple axes of Europe, which contain the minimum quantity of 
tin; and some of the Mexican paintings give us interesting evidence 
as to the manner in which they were handled and used. These, 
however, were of bronze, and had therefore been fused; but the 
Indian axes, which are of pure copper, appear in all cases to have 
been worked in a cold state, which is the more remarkable, because, 
as Messrs. Squier and Davis have well observed, “ the fires upon the 
“ altar were sufficiently intense to melt down the copper implements 
“ and ornaments deposited upon them. The hint thus afforded does 
“ not seem to have been seized upon.” # 

* One “cast” copper axe is however recorded as having been found in the State 
of New York, but there is no evidence to show by whom it was made. 



4 REVIEWS. 

This is less surprising than it at first; appears, if we remember that 
round Lake Superior, and in some other still more northern localities, 
copper is found native in large quantities, and the Indians had there¬ 
fore nothing to do but to break ofi* pieces and hammer them into the 
required shape. Hearne’s celebrated Journey to the mouth of the 
Coppermine River was undertaken in order to examine the locality 
whence the natives of that district obtained the metal. In this case 
it occurred in lumps actually on the surface, and the Indians seem 
to have picked up what they could, without attempting anything that 
could be called mining. Round Lake Superior, however, the case is 
very different. A short account of the ancient coppermines is given 
by Messrs. Squier and Davis in the work already so often cited, by 
Mr. Squier in “ The Aboriginal Monuments of the State of New 
York,” and by Mr. Lapham,# while the same subject is treated at 
considerable length by Prof. Wilson. The works appear to have 
been first discovered in 1847 by the agent of the Minnesota Mining 
Company. 

“ Poliowing up the indications of a continuous depression in the 
“ soil, he came at length to a cavern where he found several porcupines 
“ had fixed their quarters for hybernation; but detecting evidences 
“ of artificial excavation, he proceeded to clear out the accumulated 
“ soil, and not only exposed to view a vein of copper, but found in the 
“ rubbish numerous stone mauls and hammers of the ancient work- 
“ men. Subsequent observations brought to light ancient excavations 
“ of great extent, frequently from twenty-five to thirty feet deep, and 
“ scattered over an area of several miles. The rubbish taken from 
“ these is piled up in mounds alongside; while the trenches have 
“ been gradually refilled with the soil and decaying vegetable-matter 
“ gathered through the long centuries since their desertion; and over 
“ all, the giants of the forest have grown, and withered, and fallen to 
“ decay. Mr. Knapp, the agent of the Minnesota Mining Company, 
“ counted 395 annular rings on a hemlock-tree, which grew on one 
“ of the mounds of earth thrown out of an ancient mine. Mr. Poster 
“ also notes the great size and age of a pine stump, which must have 
“ grown, flourished and died since the works were deserted; and 
“ Mr. C. Whittlesley not only refers to living trees now flourishing 
“ in the gathered soil of the abandoned trenches, upwards of three 
“ hundred years old, but he adds, ‘ On the same spot there are the 
“ decayed trunks of a preceding generation or generations of trees 
“ that have arrived at maturity, and fallen down from old age.’ 
“ According to the same writer, in a communication made to the 
“ American Association, at the Montreal meeting in 1857, these 
“ ancient works extend over a track from 100 to 150 miles in length, 
“ along the southern shore of the lake.” 

In another excavation was found a detached mass of native copper, 
weighing upwards of six tons. It rested on an artificial cradle of 

* Loc. cit. p. 74. 
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black oak, partly preserved by immersion in water. Various imple¬ 
ments and tools of the same metal were found with it. The com¬ 
monest of these are the stone mauls or hammers, of which from one 
place ten cart-loads were obtained. With these were “ Stone axes of 
“ large size, made of greenstone, and shaped to receive withe-handles.” 
“ Some large round greenstone masses, that had apparently been used 
“ for sledges, were also found. They had round holes bored in them 
“ to a depth of several inches, which seemed to have been designed 
“ for wooden plugs, to which withe-handles might be attached, so that 
“ several men could swing them with sufficient force to break the 
“ rock and the projecting masses of copper. Some of them were 
“ broken, and some of the projecting ends of rock exhibited marks 
“ of having been battered in the manner here suggested.” # 

Wooden implements are so perishable that we could not expect 
many of them to have been found. Two or three wooden bowls, a 
trough, and some shovels with long handles, are all that appear to be 
recorded. 

It has often been stated that the Indians possessed some method, 
at present unknown, by which they were enabled to harden the copper. 
This, however, from examinations instituted by Prof. Wilson, seems 
to be an error. Some copper implements, which he submitted to 
Prof. Crofts, were found to be no harder than the native copper from 
Lake Superior. “ The structure of the metal was also highly lami- 
“ nated, as if the instrument had been brought to its present shape 
“ by hammering out a solid mass of copper.” 

Pottery. 

Before the introduction of metallic vessels, the art of the potter 
was much more important even than it is at present. Accordingly, 
the sites of all ancient habitations are marked by numerous fragments 
of pottery lying about: this is as true of the ancient Indian settle¬ 
ments, as of the Celtic towns of England, or the Lake villages of 
Switzerland. These fragments, however, would generally be those of 
rude household vessels, and it is principally from the tumuli that we 
obtain those better-made urns and cups from which the state of the 
art may fairly be inferred. Yet I know of no British sepulchral 
urn, belonging to the Stone age, which has upon it a curved line. 
It is unnecessary to add that representations of animals or plants are 
entirely wanting. They are also absent from all articles belonging 
to the Bronze age in Switzerland, and I might almost say in Western 
Europe generally, while ornaments of curved and spiral lines are 
eminently characteristic of this period. The ornamental ideas of the 
Stone age, on the other hand, are confined, so far as we know, to 
compositions of straight lines, and the idea of a curve does not seem 
to have occurred to them. The most elegant ornaments on their vases 

* Prof. W. W. Mather, in a letter to Mr. Squier, 1. c. p. 184. 
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are impressions of the finger-nail, or of a cord wonnd round the 
soft clay. 

Very different was the condition of American Art. Dr. Wilson 
has well pointed out, that, as regards Europe, “ in no single case is 
“ any attempt made to imitate leaf or flower, bird, beast, or any 
“ simple natural object; and when, in the bronze work of the later 
“ Iron period, imitative forms at length appear, they are chiefly the 
“ snake and dragon shapes and patterns, borrowed seemingly by Celtic 
“ and Teutonic wanderers, with the wild fancies of their mythology, 
“ from the far Eastern cradle-land of their birth.” This rule, how¬ 
ever general, is not quite without exceptions ; witness the bronze knife, 
fig. 166, in the Catalogue of the Copenhagen Museum. This interest¬ 
ing specimen has for a handle the figure of a man, which, however, is 
but a poor specimen of art. Moreover, some doubt may possibly be 
entertained about the age of this knife: the tip is broken off, but the 
blade, as far as it goes, is quite straight in the back,—a form which, 
though general in the Iron age, is seldom, if ever, found in knives 
of the Bronze age, in which the back part is always more or less 
curved.* 

But I must not suffer myself to be led into a digression on 
Ancient Art, especially as M. Morlot has been specially devoting 
himself to this study, and, in his forthcoming work on the Antiquities 
of Mecldenbourg, will, I hope, throw much light on the subject. 

“ Among the North American mound-builders the art of pottery 
“ attained to a considerable degree of perfection.” Some vases, indeed, 
are said to rival, “ in elegance of model, delicacy and finish,” the best 
Peruvian specimens. The material used is a fine clay: in the more 
delicate specimens, pure; in the coarser ones, mixed with pounded 
quartz. The art of glazing and the use of the potter’s wheel appear 
not to have been known, though that “ simple approximation to a 
potter’s wheel may have existed,” which consists of u a stick of wood 
“ grasped in the hand by the middle, and turned round inside a wall 
“ of clay formed by the other hand or by another workman.” f 

Among the most characteristic specimens of ancient American pot¬ 
tery are the Pipes. Some of these are simple bowls, smaller indeed, but 
otherwise not unlike a common everyday pipe, from which they differ 
however in having generally no stem, the mouth having apparently 
been applied direct to the bowl. Others are highly ornamented, and 
many are spirited representations of monsters or of animals, such as 
the beaver, otter, wild cat, elk, bear, wolf, panther, raccoon, opossum, 
squirrel, manatee, eagle, hawk, heron, owl, buzzard, raven, swallow, 
parroquet, duck, grouse, and many others. The most interesting of 

* I except, of course, the small razor-knives, which (Copenhagen Catalogue, 
Nos. 171 to 175) have a totally different form. These, moreover, from the character 
of their ornamentation, belong probably to the close of the Bronze age, if not to 
that of Iron. 

1 Squier and Davis, 1. c. p. 195. 
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these, perhaps, is the Manatee or Lamantin, of which seven repre¬ 
sentations have been found in the mounds of Ohio. These are no 
mere rude sculptures, about which there might easily be a mistake, 
but “ the truncated head, thick semicircular snout, peculiar nostrils, 
“ tumid, furrowed upper lip, singular feet or fins, and remarkable 
11 moustaches, are all distinctly marked, and render the recognition 
“ of the animal complete.” * This curious animal is not at present 
found farther north than the shores of Elorida, a thousand miles 
away o 

Ornaments. 

The ornaments which have been found in the mounds consist ot 
beads, shells, necklaces, pendants, plates of mica, bracelets, gorgets, &c. 
The number of beads is sometimes quite surprising. Thus the cele¬ 
brated Grave Creek mound contained between three and four thou¬ 
sand shell-beads, besides about two hundred and fifty ornaments of 
mica, several bracelets of copper, and various articles carved in stone. 
The beads are generally made of shell, but are sometimes cut out of 
bone or teeth; in form they are generally round or oblong; some¬ 
times the shell of the Unio is cut and strung so as to “ exhibit the con¬ 
vex surface and pearly nacre of the shell.” The necklaces are often 
made of beads or shells, but sometimes of teeth. The ornaments 
of mica are thin plates of various forms, each of which has a small 
hole. The bracelets are of copper, and generally encircle the arms 
of the skeletons, besides being frequent on the “ altars.” They are 
simple rings, “ hammered out with more or less skill, and so bent 
“ that the ends approach, or lap over, each other.” The so-called 
“ gorgets ” are thin plates of copper, always with two holes, and 
probably therefore worn as badges of authority. 

Earthworks. 

Defensive Enclosures. 

The works belonging to the first class “ usually occupy strong 
“ natural positions,” and as a fair specimen of them we may take the 
Bourneville Enclosure in Boss County, Ohio. “ This work,” say 
Messrs. Squier and Davis (1. c. p. 11), “ occupies the summit of a 
“ lofty detached hill, twelve miles westward from the city of Chilli- 
“ cothe, near the village of Bourneville. The hill is not far from 
“ four hundred feet in perpendicular height; and is remarkable, even 
“ among the steep hills of the west, for the general abruptness of its 
“ sides, which at some points are absolutely inaccessible.”. 
“ The defences consist of a wall of stone, which is carried round the 
“ hill a little below the brow; but at some places it rises, so as to cut 
“ ofi* the narrow spurs, and extends across the neck that connects 
“ the hill with the range beyond.” It must not, however, be under- 

* Squier and Davis, 1. c. p. 252. 
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stood that anything like a true wall now exists; the present appear¬ 
ance, is rather what might have been “ expected from the falling 
“ outwards of a wall of stones, placed, as this was, upon the declivity 
“ of a hill.” "Where it is most distinct it is from fifteen to twenty 
feet wide, by three or four in height. The area thus enclosed is 
about one hundred and forty acres, and the wall is two miles and a 
quarter in length. The stones themselves vary much in size, and 
Messrs. Squier and Davis suggest that the wall may originally have 
been about eight feet high, with an equal base. At present, trees of 
the largest size are growing upon it. Qn a similar work, known as 
“ Tort Hill,” Highland County, Ohio, Messrs. Squier and Davis 
found a splendid chestnut tree, which they suppose to have been six 
hundred years old. “ If,” they say, “ to this we add the probable 
“ period intervening from the time of the building of this work to its 
“ abandonment, and the subsequent period up to its invasion by the 
“ forest, we are led irresistibly to the conclusion that it has an anti- 
“ quity of at least one thousand years. But when we notice, all 
“ around us, the crumbling trunks of trees, half hidden in the accu- 
“ mulating soil, we are induced to fix on an antiquity still more 
“ remote.” 

The enclosure known as Clark’s Work, in Boss County, Ohio, is 
one of the largest and most interesting. It consists of a parallelo¬ 
gram, two thousand eight hundred feet by eighteen hundred, and 
enclosing about one hundred and eleven acres. To the right of this, 
the principal work is a perfect square, containing an area of about 
sixteen acres. Each side is eight hundred and fifty feet in length, 
and in the middle of each is a gateway thirty feet wide, and covered 
by a small mound. Within the area of the great work are several 
smaller mounds and enclosures; and it is estimated that not less 
than three millions of cubic feet of earth were used in this great 
undertaking. 

It has also been observed that water is almost invariably found 
within, or close to these enclosures. 

Sacred and Miscellaneous Enclosures. 

If the purpose for which the works belonging to the first class 
were erected is very evident, the same cannot be said for those which 
we have now to mention. That they were not intended for defence 
is inferred by Messrs. Squier and Davis from their small size, from 
the ditch being inside the embankment, and from their position, 
which is often completely commanded by neighbouring heights. 

Dr. Wilson also (Vol. i. p. 324) follows Sir It. C. Hoare in con¬ 
sidering the position of the ditch as being a distinguishing mark 
between military and religious works. But Gatlin expressly tells us 
that in the Mandan village which he describes, the ditch was on the 
inner side of the embankment, and the warriors were thus sheltered 
while they shot their arrows through the stockade. We see, there¬ 
fore, that, in America at least, this is no reliable guide. 
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While, however, the defensive earthworks occupy hill tops, and 
other situations most easy to defend, the so-called sacred enclosures 
are generally found on “ the broad and level river bottoms, seldom 
“ occurring upon the table-lands, or where the surface of the ground 
“ is undulating or broken.” They are usually square or circular in 
form; a circle being often combined with one or two squares. “ Oc- 
“ casionally we find them isolated, but more frequently in groups. 
“ The greater number of the circles are of small size, with a nearly 
“ uniform diameter of two hundred and fifty or three hundred feet, 
“ and invariably have the ditch interior to the wall.” Some of the 
circles, however, are much larger, enclosing fifty acres or more. The 
squares or other rectangular works never have a ditch, and the earth 
of which they are composed appears to have been taken up evenly 
from the surface, or from large pits in the neighbourhood. They 
vary much in size ; five or six of them, however, are “ exact squares, 
“ each side measuring one thousand and eighty feet—a coincidence 
“ which could not possibly be accidental, and which must possess 
“ some significance.” The circles also, in spite of their great size, 
are perfectly round, so that the American Archaeologists consider 
themselves justified in concluding that the mound-builders must have 
had some standard of measurement, and some means of determining 
angles. 

The most remarkable group is that near Newark, in the Scioto 
Yalley, which covers an area of four square miles ! A plan of these 
gigantic works is given by Messrs. Squier and Davis, and another, 
from a later survey, by Mr. Wilson. They consist of an octagon, 
with an area of fifty, a square occupying twenty acres, two large 
circles occupying respectively thirty and twenty acres. Prom the 
octagon an avenue formed by parallel walls extends southwards for 
two miles and a half; there are two other avenues which are rather 
more than a mile in length, one of them connecting the octagon with 
the square. 

Besides these, there are various other embankments and small 
circles, the greater number about eighty feet in diameter, but some 
few much larger. The walls of these small circles, as well as those of 
the avenues and of the irregular portions of the works generally, are 
very slight, and for the most part about four feet in height. The 
other embankments are much more considerable; the walls of the 
large circle are even now twelve feet high with a base of fifty feet, 
and an interior ditch seven feet deep and thirty-five in width. At 
the gateway, however, they are still more imposing; the walls being 
sixteen feet high, and the ditch thirteen feet deep. The whole area 
is covered with “gigantic trees of a primitive forest;” and, say 
Messrs. Squier and Davis, “ in entering the ancient avenue for the 
“ first time, the visitor does not fail to experience a sensation of awe, 
“ such as he might feel in passing the portals of an Egyptian temple, 
“ or in gazing upon the silent ruins of Petra of the desert.” 

The city of Circleville takes its name from one of these embankments, 
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which, however, is no more remarkable than many others. It consists 
of a square and a circle, touching one another; the sides of the square 
being about nine hundred feet in length, and the circle a little more 
than a thousand feet in diameter. The square had eight doorways, 
one at each angle, and one in the middle of each side, every doorway 
being covered by a mound. The circle was peculiar in having a double 
embankment. This work, alas! has been entirely destroyed; and 
many others have also disappeared, or are being gradually obliterated 
by the plough. Under these circumstances, we read with pleasure 
that “ The Directors of the Ohio Land Company, when they took 
“ possession of the country at the mouth of the Muskingum Diver 
“ in 1788, adopted immediate measures for the preservation of these 
“ monuments. To their credit be it said, one of their earliest official 
“ acts was the passage of a resolution, which is entered upon the 
“ Journal of their proceedings, reserving the two truncated pyramids 
“ and the great mound, with a few acres attached to each, as public 
“ squares.” Such enlightened conduct deserves the thanks of 
Archaeologists, and we sincerely hope that the Company has 
prospered. 

Both as being the only example of an enclosure yet observed in 
'Wisconsin, and also as having in many respects a great resemblance 
to a fortified town, the ruins of Aztalan are well worthy of attention. 
They are situated on the west branch of Dock Diver, and were dis¬ 
covered in 1836 by N. E. Hyer, Esq. who surveyed them hastily, and 
published a brief description, with a figure, in the ‘ Milwaukie Adver¬ 
tiser.’ In ‘Silliman’s American Journal,’ No. XLIY. is a paper on the 
subject by Mr. Taylor, from which was derived the plan and the short 
account given by Messrs. Squier and Davis # The most complete de¬ 
scription is contained in Mr. Lapham’s ‘ Antiquities of Wisconsin.’ f 
The name “Aztalan” was given to this place by Mr. Hyer, because 
the Aztecs had a tradition that they originally came from a country 
to the north, which they called Aztalan. It is said to be derived 
from two Mexican words, Atl, water, and An, near. “ The main 
“ feature of these works is an enclosure of earth (not brick, as has 
“been erroneously stated), extending around three sides of an irre- 
“ gular parallelogramthe river “ forming the fourth side on the 
“ east. The space thus enclosed is seventeen acres and two-thirds. 
“ The corners are not rectangular, and the embankment or ridge is 
“ not straight.” “ The ridge forming the inclosure is 631 feet long 
“ at the north end, 1419 feet long on the west side, and 700 feet on 
“ the south side; making a total length of wall of 2750 feet. The 
“ ridge or wall is about 22 feet wide, and from one foot to five in 
“ height. The wall of earth is enlarged on the outside, at nearly 
“ regular distances, by mounds of the same material. They are called 
“ buttresses, or bastions; but it is quite clear that they were never 
“ intended for either” the one or the other. They vary from sixty- 

* L. c. p. 131. f P. 41. 
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one to ninety-five feet apart, the mean distance being eighty-two feet. 
Near the south-west angle are two outworks, constructed in the same 
way as the main embankment. 

In many places the earth forming the walls appears to have been 
burnt. “ Irregular masses of hard reddish clay, full of cavities, bear 
“ distinct impressions of straw, or rather wild hay, with which they 
“ had been mixed before burning.” “ This is the only foundation for 
“ calling these ‘ brick walls.’ The ‘ bricks’ were never made into any 
“ regular form, and it is even doubtful whether the burning did not 
“ take place in the wall after it was built.” Some of the mounds, or 
buttresses, though forming part of an enclosure, were also used for 
sepulchral purposes, as was proved by their containing skeletons in a 
sitting posture, with fragments of pottery. The highest point inside 
the enclosure is at the south-west corner, and is “ occupied by a 
“ square truncated mound, which .... presents the appearance of a 
“ pyramid, rising by successive steps like the gigantic structures of 
“ Mexico.” “ At the north-west angle of the inclosure is another 
“ rectangular, truncated, pyramidal elevation, of sixty-five feet level 
“ area at the top, with remains of its graded way, or sloping ascent, 
“ at the south-west corner, leading also towards a ridge that extends 
“ in the direction of the river.” 

Within the enclosure are some ridges about two feet high, and 
connected with them are several rings, or circles, which are supposed 
to be the remains of mud houses. “ Nearly the whole interior of the 
“ inclosure appears to have been either excavated or thrown up into 
" mounds and ridges ; the pits and irregular excavations being quite 
“ numerous over much of the space not occupied by mounds.” In 
these excavations and ridges, also, we should be inclined to see the. 
ruins of houses. Some years ago a skeleton was found in one of the 
mounds, wrapped apparently in cloth of open texture, “ like the 
coarsest linen fabricbut the threads were so entirely rotten, as 
to make it quite uncertain of what material they were made. 

The last Indian occupants of this interesting locality had no tra¬ 
dition as to the history or the purpose of these Earthworks. 

Among the Northern tribes of existing Indians there do not ap¬ 
pear to be any earthworks corresponding to these so-called Sacred 
Enclosures. “No sooner, however, do we pass to the southward, 
“ and arrive among the Creeks, Natchez, and affiliated Eloridian tribes, 
“ than we discover traces of structures which, if they do not entirely 
“ correspond with the regular earthworks of the West, nevertheless 
“ seem to be somewhat analogous to them.”* These tribes, indeed, 
appear to have been more civilized than those to the North, since they 
were agricultural in their habits, lived in considerable towns, and had 
a systematized religion, so that, in fact, they must have occupied a posi¬ 
tion, as well economically as geographically, intermediate between 
the powerful monarchies of Central America and the hunting tribes 

* Squier, 1. c. p. 136. 
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of the North. The “ structures” to which Mr. Squier alludes, are 
described by him both in his ‘ Second Memoir,’ and also in the 
‘Ancient Monuments of the Mississippi Valley,’ (p. 120.) The 
“ Chunk Yards,” now or lately in use among the Creeks, and which 
have only recently been abandoned among the Cherokees, are rect¬ 
angular areas, generally occupying the centre of the town, closed at 
the sides, but with an opening at each end. They are sometimes 
from six to nine hundred feet in length, being largest in the older 
towns. The area is levelled and slightly sunk, being surrounded by 
a low bank formed of the earth thus obtained. In the centre is a 
low mound, on which stands the Chunk Pole, to the top of which is 
some object which serves as a mark to shoot at. Near each corner 
at one end, is a small pole, about twelve feet high ; these are called 
the “ slave-posts,” because in the “ good old times” captives con¬ 
demned to the torture, were fastened to them. The name “ Chunk 
yard” seems to be derived from an Indian game called “ Chunke,” 
which was played in them, 

At one end of, and just outside this area, stands generally a cir¬ 
cular eminence, with a flat top, upon which is elevated the Great 
Council House. 

At the other end is a flat-topped, square eminence, about as high 
as the circular one just mentioned, “ upon this stands the public 
square.” 

These, and other accounts given by early travellers among the 
Indians, certainly throw much light on the circular and square 
enclosures; but some of those, classed by Messrs. Squier and Davis 
under this head, seem to us to be the slight fortifications which sur¬ 
rounded villages, and were undoubtedly crowned by stockades. We 
have already seen that the position of the ditch is in reality no argu¬ 
ment against this view; nor does the, position of the works seem 
conclusive, if we suppose that the works were intended less to stand 
a regular siege than to guard against a sudden attack. 

Sepulchral Mounds. 

The Sepulchral mounds are very numerous. “ To say that they 
u are innumerable in the ordinary sense of the term, would be no 
“ exaggeration. They may literally be numbered by thousands and 
“ tens of thousands.” They vary from six to eighty feet in height; 
generally stand outside the enclosures: are often isolated, but often 
also in groups; they are usually round, but sometimes elliptical or 
pear-shaped. They cover generally a single skeleton, which however 
is often burnt. Occasionally there is a stone cist, but urn burial 
also prevailed to a considerable extent, especially in the Southern 
States. The contracted position of the corpse seems to be as usual 
as in the more ancient burials of Europe. Implements both of stone 
and metal occur frequently; but while personal ornaments, such as 
bracelets, perforated plates of copper, beads of bone, shell, or metaJ, 
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and similar objects, are very common, weapons are but rarely found; 
a fact which, in the opinion of Dr. Wilson, “ indicates a totally dif- 
“ ferent condition of society and mode of thought” from that of the 
present Indian. Plates of mica are very generally present, and in 
some cases the skeleton is entirely covered by them. 

What now is the “ idea’ ’ implied in these, often gigantic tumuli, 
and in the disposition of the corpse? The reason suggested by 
M. Troy on for the contracted position of the body, has already been 
mentioned in this Journal. Dr. Wilson appears to regard the 
tumulus as a simple development of that little heap of earth, “ dis- 
“ placed by interment, which still to thousands suffices as the most 
“ touching memorial of the dead.” Probable as these suggestions 
may appear, we confess that if we were to express an opinion we 
should lean rather to the opinion of the illustrious Swedish Anti¬ 
quary, Prof. N illson, and imagine that the grave was but an adapta¬ 
tion, a copy, or a development of the dwelling-place. Unable to 
imagine a future altogether different from the present, or a world 
quite unlike our own, primitive nations seem always to have buried 
with their dead those things which in life they valued most; with 
ladies, their ornaments; with chiefs, their weapons, and sometimes 
also their wives. They burned the house with its owner; the grave 
was literally the dwelling of the dead. According to Prof. Kills on, 
when a great man died, he was placed in his favourite seat, food 
and drink were arranged before him, his weapons were placed 
at hand, and his house was closed, sometimes for ever, sometimes 
to be opened once more, when his wife or his children had joined 
him in the land of spirits. The ancient tumuli in Northern 
Europe, which never contain metal, consist usually of a passage 
leading into a central vault, in which the dead “ sit.” At Gold- 
havn, in the year 1830, a grave of this kind was opened, and 
numerous skeletons were found sitting on low seats round the 
■walls, each with their weapons and ornaments. The description 
given by Capt. Graah of the Eskimo “ winter-house,” and Scores- 
by’s account of those belonging to the Greenlanders, agree close¬ 
ly with these graves, even to the fact that the passage points gene¬ 
rally to the south or east, but never to the north. In a few 
cases tumuli have been examined which contained weapons, imple¬ 
ments, ornaments, pottery, &c., but no human bones; in short, every 
indication of life, but no trace of death. Ernan also tells us that 
the graves of Tartars resemble their dwellings, a statement which 
Kills on apparently considers to be true of all primitive nations. In 
the Sulu Islands it is the custom to desert any house in which a 
great man has died,* and Captain Cook mentions his having seen at 
Mooa certain houses raised on mounds, in which he was told “ the 
dead had been buried.” 

Certain small tumuli found in America have already been re- 

* St. John’s Life in the Forests of the Far East, Yol. ii. p. 217. 
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garded as the remains of mud villages. Mr. Dille# has examined and 
described some small tumuli observed by him in Missouri. He dug 
into several, but never succeeded in finding anything except coals 
and a few pieces of rude pottery, whence he concluded that they 
were the remains of mud houses.f The Mandans, Minatarees, and 
some other tribes also built their huts of earth, resting on a frame¬ 
work of wood. 

On the other hand, there are some tumuli to which it would seem 
that this explanation is quite inapplicable, and which are full of 
human remains. This was long supposed to be the case with 
the great Grave Creek Mound, which indeed was positively de¬ 
scribed by Atwater,{ to be full of human remains. This has 
turned out to be an error, but the statement is not the less true as 
regards other mounds. In conjunction with them may be mentioned 
the “ bone pits,” many of which are described by Mr. Squier.§ “One 
“ of these pits discovered some years ago in the town of Cambria, 
“ Niagara county, was estimated to contain the bones of several 
“ thousand individuals. Another which I visited in the town of 
“ Clarence, Erie county, contained not less than four hundred skele- 
“ tons.” A tumulus described by Mr. Jefferson in his ‘ Notes on 
Virginia,’ was estimated to contain the skeletons of a thousand indivi¬ 
duals, but in this case the number was perhaps exaggerated. 

The description given by various old writers of the solemn 
“ Eestival of the Dead,” satisfactorily explains these large collections 
of bones. It seems that every eight or ten years the Indians met at 
some place previously chosen, that they dug up their dead, collected 
the bones together, and laid them in one common burial place, de¬ 
positing with them fine skins and other valuable articles. 

Sacrificial Mounds. 

“ The name of Sacrificial Mounds,” says Dr. Wilson, “ has been 
“ conferred on a class of ancient monuments, altogether peculiar 
“ to the New World, and highly illustrative of the rites and cus- 
“ toms of the ancient races of the Mounds. This remarkable 
“ class of mounds has been very carefully explored, and their most 
“ noticeable characteristics are, their almost invariable occurrence 
“ within enclosures; their regular construction in uniform layers of 
“ gravel, earth, and sand, disposed alternately in strata conformable 
“ to the shape of the mound; and their covering a symmetrical altar 
“■ of burnt clay or stone, on which are deposited numerous relics, in 
“ all instances exhibiting traces, more or less abundant, of their 
“ having been exposed to the action of fire.” The so-called “ altar ” 

* Smithsonian Contributions, Vol. i. p. 136. 
f Archseologia Americana, Vol i. p. 223. 
j See also Lapham, 1. c. p. 80. 
§ L. c. p. 25, 56, 57, 68, 71, 73, 106, 107. Squier and Davis, 1. c. p. 118, &c. 
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is a basin, or table, of burnt clay, carefully formed into a symmetri¬ 
cal form, but varying much both in shape and size. Some are round, 
some elliptical, and others, squares or parallelograms, while in size 
they vary from two feet, to fifty feet by twelve or fifteen. The 
usual dimensions, however, are from five to eight feet. They are 
almost always found within sacred enclosures ; of the whole number 
examined by Messrs. Squier and Davis, there were only four which 
were exterior to the walls of enclosures, and these were but a few 
rods distant from them. 

The “ altar ” is always on a level with the natural soil, and bears 
traces of long continued heat; in one instance, where it appears to 
have been formed of sand, instead of clay, the sand for a depth of 
two inches is discoloured as if fatty matter of some sort had been 
burned on it. In this case a second deposit of sand had been placed 
on the first, and upon this, stones a little larger than a hen’s egg, 
were arranged so as to form a pavement, which strongly reminds us 
of the ancient hearths in the Danish Kjokkenmoddings. 

In a few instances, traces of timber were found above the altar. 
Thus in one of the twenty-six tumuli forming the “ Mound City ” 
on the Scioto Diver, were found a number of pieces of timber, four 
or five feet long, and six or eight inches thick. “ These pieces had 
“ been of nearly uniform length ; and this circumstance, joined to 
“ the position in which they occurred in respect to each other and to 
“ the altar, would almost justify the inference that they had sup- 
“ ported some funeral or sacrificial pile.” * The contents of these 
mounds vary very much. The one just mentioned contained a quan¬ 
tity of pottery and many implements of stone and copper, all of 
which had been subjected to a strong heat. The pottery may have 
formed a dozen vessels of moderate size. The copper articles con¬ 
sisted of two chisels, and about twenty thin strips. About fifty or 
a hundred stone arrow-heads, some flakes, and two carved pipes, 
completed the list of articles found in this interesting tumulus. In 
another mound nearly two hundred pipes were buried. Generally 
speaking, the deposit is homogeneous. “ That is to say, instead of 
“ finding a large variety of relics, ornaments, weapons, and other 
“ articles, such as go to make up the possessions of a barbarian 
“ dignitary, we find upon one altar pipes only, upon another a 
“ single mass of galena, while the next one has a quantity of pottery, 
“ or a collection of spear heads, or else is destitute of remains, 
“ except perhaps a thin layer of carbonaceous material. Such could 
“ not possibly be the case upon the above hypothesis, for the spear, 
“ the arrows, the pipe, and the other implements, and personal 
“ ornaments of the dead, would then be found in connection with 
“ each other.” f 

This conclusion does not seem to us- altogether satisfactory; and 
although these altar-containing mounds differ in so many respects 

* Squier and Davis, 1. c p. 151. f Ditto, p. 160. 
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from the above-described tumuli, we still feel disposed to regard 
them as sepulchral rather than sacrificial. Not having, however, had 
the advantage of examining them for ourselves, we throw this out as 
a suggestion, rather than express it as an opinion. We confess that 
we feel much difficulty in understanding why “ altars ” should be 
covered up in this manner; we can call to mind no analogous case. 
On the other hand, if Prof. Nillson’s suggestion with reference to 
ancient tumuli be correct, the long continued fire will offer no diffi¬ 
culty ; while the wooden constructions, and the burnt bones will all 
be explicable on the hypothesis that we have before us a sepulchre, 
rather than a temnle. 

Nor does the “ homogeneousness ” of the deposits found in these 
mounds appear so decisive to us as to Messrs. Squier and Davis. 
Take, for instance, the cases in which pipes are found. The execu¬ 
tion of these is so good that “pipe-carving” was no doubt a pro¬ 
fession ; the division of labour must have already begun. Exactly 
the same feeling which would induce them to bury weapons with 
the dead hunter, in order that he might supply himself with food in 
Hades as on earth ; that feeling, which among some ancient nations 
suggested the placing of money in the grave, would account not only 
for the presence of these pipes, but also for their number. The 
hunter could use but few weapons, and must depend for success 
mainly on his strength and skill; whereas the pipe-seller, if he could 
use a pipe at all in the grave, might render his whole stock in trade 
available. 

If, therefore, “ the accumulated carbonaceous matter, like that 
“ formed by the ashes of leaves or grass,” which suggests to Prof. 
Wilson “the graceful offerings of the first-fruits of the earth, so 
“ consonant to the milder forms of ancient sacrifice instituted in 
“ recognition of the Lord of the Harvest,” seems to us only the 
framework of the house, or the material of the funeral pyre; on the 
other hand, we avoid the conclusion to which he is driven, that on 
“ the altars of the mound-builders, human sacrifices were made ; 
“ and that within their sacred enclosures were practised rites not less 
“ hideous than those which characterized the worship which the 
“ ferocious Aztecs are affirmed to have regarded as most acceptable 
“ to their sanguinary gods.” 

Temple Mounds. 

The class of mounds, called by Messrs. Squier and Davis “ Tem¬ 
ple Mounds,” “ are pyramidal structures, truncated, and generally 
“ having graded avenues to their tops. In some instances they are 
“terraced, or have successive stages. But whatever their form, 
“ whether round, oval, octangular, square, or oblong, they have inva- 
“ riably flat or level tops, of greater or less area.” These mounds 
much resemble the Teocallis of Mexico, and had probably a similar 
origin. They are rare in the North, though examples occur even as 
far as Lake Superior, but become more and more numerous as we 
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pass down the Mississippi, and especially on approaching the Gulf, 
where they constitute the most numerous and important portion of 
the ancient remains. Some of the largest, however, are situated in 
the North. One of the most remarkable is at Cahokia, in Illinois. 
This gigantic mound is stated to be seven hundred feet long, five 
hundred feet wide at the base, and ninety feet in height. Its solid 
contents have been roughly estimated at twenty millions of cubic feet. 

Probably, however, these mounds were not used as temples only, 
but also as sites for dwellings, especially for those of the chiefs. We 
are told that among the Natchez Indians “ the temples and the dwel- 
“ lings of the chiefs were raised upon mounds, and for every new 
“ chief a new mound and dwelling were constructed.” Again, Garci- 
lego de la Vega, in his History of Florida, quoted by Mr. Haven,# 
says—“ The town and house of the Cacique of Osachile are similar to 
“ those of all other caciques in Florida, and, therefore, it seems best 
“ to give one description that will apply generally to all the capitals, 
“ and all the houses of the chiefs in Florida. I say, then, that the 
“ Indians endeavour to place their towns upon elevated places ; but 
“ because such situations are rare in Florida, or that they find a dif- 
“ ficulty in procuring suitable materials for building, they raise emi- 
“ nences in this manner. They choose a place to which they bring a 
“ quantity of earth, which they elevate into a kind of platform two or 
“ three pikes in height (from eighteen to twenty-five feet), of which 
“ the flat top is capable of holding ten or twelve, fifteen or twenty 
“ houses, to lodge the cacique, his family, and suite.” 

Animal Mounds. 

Not the least remarkable of the American Antiquities are the 
Animal Mounds, which are principally, though not exclusively, found 
in Wisconsin. In this district “thousands of examples occur of 
“ gigantic basso relievos of men, beasts, birds, and reptiles, all wrought 
“ with persevering labour on the surface of the soil,” while enclosures 
and works of defence are almost entirely wanting, the “ ancient City 
of Aztalan” being, as is supposed, the only example of the former 
class. 

The “ Animal Mounds ” were first observed by Mr. Lapham in 
1836, and described in the newspapers of the day, but the first ac¬ 
count of them in any scientific journal was that by Mr. H. C. Taylor, 
in the American Journal of Science and Art, for April, 1838. In 
1843 a longer memoir, by Mr. S. Taylor, appeared in the same jour¬ 
nal. Professor J. Locke gave some account of them in a “ Feport on 
the Mineral Lands of the United States,” presented to Congress in 
1840. Messrs. Squier and Davis devoted to the same subject a part of 
their work on the “ Ancient Monuments of the Mississippi Valley 
and finally, the seventh volume of the Smithsonian Contributions con- 

N. II. R.—1863. 
* L. c. p. 57. 
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tains the work, by Mr. Lapham, which we have placed at the head of 
this article. Dr. Wilson does not appear to have made any original 
observations on this branch of the subject, but in a chapter on “ Sym¬ 
bolic Mounds,” he has given an interesting summary derived from 
these sources. 

Mr. Lapham gives a map, showing the distribution of these curious 
earthworks. They appear to be most numerous in the Southern 
Counties of Wisconsin; and extend from the Mississippi to Lake 
Michigan, following generally the courses of the river, and being 
especially numerous along the great Indian trail or war-path from 
Lake Michigan, near Milwaukie, to the Mississippi, above Prairie du 
Chien. This, however, does not prove any connection between the 
present Indians and the mounds, as the same line has been adopted 
as the route of the United States military road. 

The mounds themselves not only represent animals, such as men, 
buffaloes, elks, bears, otters, wolves, raccoons, birds, serpents, lizards, 
turtles, and frogs, but also some inanimate objects; if at least the 
American archaeologists are right in regarding some of them as crosses, 
tobacco-pipes, &c. 

Many of the representations are spirited and correct, but others, 
probably through the action of time, are less definite; one, for in¬ 
stance, near the village of Muscoda, may be either “ a bird, a bow 
and arrow, or the human figure.” Their height varies from one to 
four feet, sometimes, however, rising to six feet, and as a “ regular 
elevation of six inches can be readily traced upon the level Prairies ” 
of the West, their outlines are generally distinctly defined where 
they occupy favourable positions. It seems probable that many of 
the details have disappeared under the action of rain and vegetation. 
At present a “man” consists generally of a head and body, two long 
arms and two short legs, no other details being visible. The “ birds” 
differ from the “ men” principally in the absence of legs. The so- 
called “ lizards,” which are among the most common forms, have a 
head, two legs, and a long tail; the side view being represented, as is, 
indeed, the case with most of the quadrupeds. 

One remarkable group in Dale County, close to the Great Indian 
trail, consists of a man with extended arms, seven more or less elon¬ 
gated mounds, one tumulus and six quadrupeds. The length of the 
human figure is one hundred and twenty-five feet, and it is one hun¬ 
dred and forty feet from the extremity of one arm to that of the 
other. The quadrupeds vary from ninety to a hundred and twenty- 
six feet in length. 

At Waukesha are a number of mounds, tumuli, and animals, in¬ 
cluding several “ lizards,” a very fine “ bird,” and a magnificent 
“ turtle.” “ This, when first observed, was a very fine specimen of 
“ the art of mound-building, with its graceful curves, the feet pro- 
“ jecting back and forward, and the tail, with its gradual slojDe, so 
“ acutely pointed, that it was impossible to ascertain precisely where 
“ it terminated. The body was fifty-six feet in length, and the tail 
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u two hundred and fifty; the height six feet.” This group of mounds 
is now, alas, covered with buildings. “ A dwelling-house stands on 
“ the body of the turtle, and a Catholic church is built upon the 
“ tail.” 

“But,” says Mr. Lapham, “the most remarkable collection of 
“ lizards and turtles yet discovered is on the school section, about a 
“ mile and a half south-east from the village of Pewaukee. This con- 
“ sists of seven turtles, two lizards, four oblong mounds, and one of 
“ the remarkable excavations before alluded to. One of the turtle 
“ mounds, partially obliterated by the road, has a length of four hun- 
“ dred and fifty feet ; being nearly double the usual dimensions. 
“ Three of them are remarkable for their curved tails, a feature here 
“ first observed.” 

In several places a very curious variation occurs. The animals, 
with the usual form and size, are represented not in relief, but in 
intaglio ; not by a mound, but by an excavation. 

The few “ animal mounds ” which have been observed out of 
'Wisconsin differ in many respects from the ordinary type. Near 
Granville, in Ohio, on a high spur of land, is an earthwork known 
in the neighbourhood as the “ Alligator.” It has a head and body, 
four sprawling legs, and a curled tail. The total length is two 
hundred and fifty feet; the breadth of the body forty feet; and the 
length of the legs thirty-six feet. “ The head, shoulders, and rump 
are more elevated than the other parts of the body, an attempt hav¬ 
ing evidently been made to preserve the proportions of the object 
copied.” The average height is four feet, at the shoulders six. Still 
more remarkable, however, is the great serpent in Adams County, 
Ohio. It is situated on a high spur of land, which rises a hundred 
and fifty feet above Brush Creek. “ Conforming to the curve of the 
“ hill, and occupying its very summit, is the serpent, its head resting 
“ near the point, and its body winding back for seven hundred feet, 
“ in graceful undulations, terminating in a triple coil at the tail. 
“ The entire length, if extended, would be not less than one thousand 
“ feet. The accompanying plan, laid down from accurate survey, 
“ can alone give an adequate conception of the outline of the work, 
“ which is clearly and boldly defined, the embankment being upwards 
“ of five feet in height by thirty feet base at the centre of the body, 
“ but diminishing somewhat toward the head and tail. The neck of 
“ the serpent is stretched out, and slightly curved, and its mouth is 
“ opened wide, as if in the act of swallowing or ejecting an oval figure, 
“ which rests partially within the distended jaws. This oval is formed 
“ by an embankment of earth, without any perceptible opening, four 
“ feet in height, and is perfectly regular in outline, its transverse and 
“ conjugate diameters being one hundred and sixty and eighty feet 
“ respectively.” 

When, why, or by whom these remarkable works were erected, as 
yet we know not. The present Indians, though they look upon them 
with reverence, can throw no light upon their origin. Nor do the 

c 2 
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contents of the mounds themselves assist us m this inquiry. Several 
of them have been opened, and “ in the process of grading the streets 
of Milwaukie ” “ many of the mounds were entirely removed,” but 
the only result has been to show that they are not sepulchral, and 
that, excepting by accident, they contain no implements or ornament. 

hinder these circumstances speculation would be useless ; we can 
but wait and hope that time and perseverance may solve the problem, 
and explain the nature of these remarkable and mysterious monu¬ 
ments. 

Insceiptions. 

There is one class of objects which I have not yet mentioned, and 
which yet ought not to be left entirely unnoticed. 

The most remarkable of these is the celebrated Dighton Rock on 
the east bank of the Taunton River. Its history, and the various 
conclusions which have been derived from it, are very amusingly 
given by Dr. Wilson.# In 1783, the Rev. Ezra Stiles, D.D., Presi¬ 
dent of Tale College, when preaching before the Governor of the 
State of Connecticut, appealed to this rock, inscribed, as he believed, 
with Phoenician characters, for a proof that the Indians were descended 
from Canaan, and were therefore accursed. Count de Gebelin re¬ 
garded it as a Carthaginian inscription. In the 8th vol. of the 
‘ Archseologia,’ Colonel Yallency endeavours to prove that it is Sibe¬ 
rian ; while certain Danish antiquaries regarded it as Runic, and 
thought that they could read the name “ Thorfinn,” “ with an exact, 
“ though by no means so manifest, enumeration of the associates who, 
“ according to the Saga, accompanied Karlsefne’s expedition to Yin- 
“ land, in a.d. 1007.” Einally, Mr. Schoolcraft submitted a copy of 
it to Chingwauk, an intelligent Indian Chief, who “ interpreted it as 
“ the record of an Indian triumph over some rival native tribe,” but 
without, we believe, offering any opinion as to its antiquity. 

In the “Grave Creek Mound” was found a small oval disk of 
white sandstone, on which were engraved twenty-two letters. Mr. 
Schoolcraft, who has especially studied this relic, finally concludes, 
after corresponding with many American and European archaeologists, 
according to Dr. Wilson, that of these twenty letters, four corres¬ 
ponded with ancient Greek,f four with the Etruscan, five with the 
old Northern Runes, six with the ancient Gaelic, seven with the old 
Erse, ten with the Phoenician, fourteen with the Anglo-Saxon, and 
sixteen with the Celtiberic; besides which possibly equivalents may 
be found in the old Hebrew. “ It thus appears that this ingenious 
“ little stone is even more accommodating than the Dighton Rock; in 
“ adapting itself to all conceivable theories of ante-columbian coloni- 
“ sation.” A stone of such doubtful character could prove little 
under any circumstances ; but it must also be mentioned that “ Dr. 
“ James W. Clemens communicated to Dr. Morton all the details of 

* Yol. ii p. 172. f Do. Vol. ii. p. 180. 
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“ the exploration of the Grave Creek Mound; without 
“ any reference to the discovery of the inscribed stone. Nor was it 
“ till the excavated vault had been fitted up by its proprietor for ex- 
“ hibition, to all who cared to pay for the privilege of admission, that 
“ the marvellous inscription opportunely came to light to add to the 
“ attractions of the show.” 

One or two other equally doubtful cases are upon record, but upon 
the whole we may safely assert that there is no reason to suppose 
that the nations of America had developed for themselves anything 
corresponding to an alphabet. The picture-writing of the Aztecs and 
the Quipa of the Peruvians, was replaced among the North American 
Indians by the “ wampum.” This curious substitute for writing con¬ 
sisted of variously-coloured beads, generally worked upon leather. 
One very interesting example is the belt of wampum “ delivered by 
the Lenni Lenape Sachems to the founder of Pennsylvania, at the 
Great Treaty, under the elm-tree at Shachamox in 1682.” It is still 
preserved in the collection of the Historical Society at Philadelphia, 
and consists of “ eighteen strings of wampum formed of white and 
violet beads worked upon leather thongs,” the whole forming a belt 
twenty-eight inches long, and two-and-a-half broad. “ On this five 
“ patterns are worked in violet beads on a white ground, and in the 
“ centre Penn is represented taking the hand of the Indian Sachem.” 
The large number of beads found in the tumuli were perhaps in a 
similar manner intended to commemorate the actions and virtues of 
the dead. 

The Mound Builders. 

Just as the wigwam of the recent Mandan consisted of an outer 
layer of earth supported on a wooden framework, so also, in the 
ancient sepulchral tumuli, the body was protected only by beams 
and planks, so that when these latter decayed, the earth sank in and 
crushed the skeleton within. Partly from this cause, and partly 
from the habit of burying in ancient tumuli, which makes it some¬ 
times difficult to distinguish the primary from secondary interments, 
it happens that from so many thousand tumuli we have only three 
skulls which indisputably belong to the ancient race. These are de¬ 
cidedly brachycephalic ; but it is evident that we must not attempt 
to build much upon so slight a basis. 

No proof of a knowledge of letters, no trace of a burnt brick have 
yet been discovered, and so far as we may judge from their arms, orna¬ 
ments, and pottery, the mound-builders closely resembled some at least 
of the recent Indian tribes; and the earthworks resemble in form, if 
they differ in magnitude from those still, or until lately, in use. Yet 
this very magnitude is sufficient to show that, at some early period, 
the great river valleys of the United States must have been very much 
more densely populated than they were when first discovered by Euro¬ 
peans. The immense number of small earthworks, and the mounds, 
“ which may be counted by thousands and tens of thousands,” might 
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indeed be supposed to indicate either a long time or a great popula¬ 
tion ; but in other cases we have no such alternative. The Newark 
constructions ; the mound near Florence in Alabama, which is forty- 
five feet in height by four hundred and forty feet in circumference at 
the base, with a level area at the summit of one hundred and fifty 
feet in circumference ; the still greater mound on the Etowah Fiver 
also in Alabama, which has a height of more than seventy-five feet, 
with a circumference of twelve hundred feet at the base, and one 
hundred and forty at the summit; the embankments at the mouth of 
the Scioto Fiver, which are estimated to be twenty miles in length ; 
the great mound at Selserstown, Mississippi, which covers six acres 
of ground ; and the truncated pyramid at Cahokia, to which we have 
already alluded; these works, and many others which might have 
been quoted, indicate, we think, a population large and stationary; for 
which hunting cannot have supplied enough food; and which must, 
therefore, have relied in a great measure upon agriculture for its sup¬ 
port. “ There is not,” say Messrs. Squier and Davis, “ and there was 
“ not in the sixteenth century, a single tribe of Indians (north of the 
“ semi-civilized nations) between the Atlantic and the Pacific, which 
“ had means of subsistence sufficient to enable them to apply, for 
“ such purposes, the unproductive labour necessary for the work; 
“ nor was there any in such a social state as to compel the labour of 
“ the people to be thus applied.” We know also that many, if not 
most of the Indian tribes, still cultivated the ground to a certain 
extent, and there is some evidence that even within historic times 
this was more the case than at present. Thus De Nonville estimates 
the amount of Indian corn destroyed by him in four Seneca villages 
at 1,200,000 quarters. 

Mr. Lapham* has brought forward some ingenious arguments for 
thinking that the forests of Wisconsin were at no very distant period 
much less general than at present. In the first place, the largest 
trees are probably not more than five hundred years old ; and large 
tracts are now covered with “ young trees, wffiere there are no traces 
“ of antecedent growth.” 

Again, every year many trees are blown down, and frequent 
storms pass through the forest, throwing down nearly everything 
before them. Mr. Lapham gives a map of these windfalls in one 
district; they are very conspicuous, firstly, because the trees, having 
a certain quantity of earth entangled among their roots, continue to 
vegetate for several years ; and, secondly, because even when the 
trees themselves have died and rotted away, the earth so torn up 
forms little mounds, which are often mistaken by the inexperienced 
for Indian graves. “ From the paucity of these little ‘ tree-mounds,’ 
“ we infer that no very great antiquity can be assigned to the dense 
“ forests of Wisconsin, for during a long period of time, with no ma- 
e‘ terial change of climate, we would expect to find great numbers of 

* L. c. p. 90. 
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“ these little monuments of ancient storms scattered everywhere over 
“ the ground.” 

But there is other more direct evidence of ancient agriculture. 
In many places the ground is covered with small mammillary eleva¬ 
tions, which are known as Indian corn-hills. “ They are without 
“ order of arrangement, being scattered over the ground with the 
“ greatest irregularity. That these hillocks were formed in the man- 
“ ner indicated by their name, is inferred from the present custom of 
“ the Indians. The corn is planted in the same spot each successive 
“ year, and the soil is gradually brought up to the size of a little hill 
“ by the annual additions.” # But Mr. Lapham has also found traces 
of an earlier and more systematic cultivation. These consist “ of 
“ low, parallel ridges, as if corn had been planted in drills. They 
“ average four feet in width, twenty-five of them having been counted 
“ in the space of a hundred feet; and the depth of the walk between 
“ them is about six inches. These appearances, which are here deno- 
“ minated ‘ ancient garden-beds,’ indicate an earlier and more perfect 
“ system of cultivation than that which now prevails ; for the pre- 
“ sent Indians do not appear to possess the ideas of taste and order 
“ necessary to enable them to arrange objects in consecutive rows. 
“ Traces of this kind of cultivation, though not very abundant, are 
“ found in several other parts of the State ” (Wisconsin). 

Date. 

In the ancient monuments of the Mississippi Valley it is stated 
that no earthwork has ever been found on the first or lowest terrace 
of any of the great rivers, and that “ this observation is confirmed 
“ by all who have given attention to the subject.” If true, this 
would indeed have indicated a great antiquity, but in his subsequent 
work Mr. Squier informs us that “ they occur indiscriminately upon 
“ the first and upon the superior terraces, as also upon the islands of 
“ the lakes and rivers.” Messrs. Squier and Davisf are of opinion 
that the decayed state of the skeletons found in the mounds may 
enable us to form “ some approximate estimate of their remote 
antiquity,” especially, when we consider that the earth round 
them “ is wonderfully compact and dry, and that the conditions for 
their preservation are exceedingly favourable.” “ In the barrows of 
“ the Ancient Britons,” they add, “ entire well preserved skeletons 
“ are found, although possessing an undoubted antiquity of at least 
“ eighteen hundred years.” Dr. Wilsonj; also attributes much im¬ 
portance to this argument, which, in his opinion, “ furnishes a 
“ stronger evidence of their great antiquity than any of the proofs 
“ that have been derived either from the age of a subsequent forest 
“ growth, or the changes wrought on the river terraces where they 
“ most abound.” This argument, if it proves anything, certainly re* 

* Lapham, 1. c. p. 19. f L. c. p. 168. f L. c. Yol. i. p. 359. 
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quires a mucli longer time than eighteen hundred years, and carries 
us back therefore far beyond any antiquity indicated by the forests. 
These, nevertheless, have also a tale to tell. Thus Captain Peek* 
observed near the Ontonagon Itiver, and at a depth of twenty-five 
feet, some stone mauls and other implements in contact with a vein 
of copper. Above these was the fallen trunk of a large cedar, and 
“ over all grew a hemlock tree, the roots of which spread entirely 
above the fallen tree ”.and indicated in his estimation, 
a growth of not less than three centuries, to which must then be 
added the age of the cedar, which indicates a still “ longer succession 
“ of centuries, subsequent to that protracted period during which 
“ the deserted trench was slowly filled up with accumulations of 
“ nany winters.” 

The late President Harrison, in an address to the Historical 
Society of Ohio, made some very philosophical remarks on this 
subject, which are quoted by Messrs. Squier and Davis.f “ The 
“ process,” Lhe says, “by which nature restores the forest to its 
“ original state, after being once cleared, is extremely slow. The rich 
“ lands of the West are, indeed, soon covered again, but the character 
“ of the growth is entirely different, and continues so for a long period. 
“ In several places upon the Ohio, and upon the farm which I 
“ occupy, clearings were made in the first settlement of the country, 
“ and subsequently abandoned and suffered to grow up. Some of 
“ these new forests are now sure of fifty years’ growth, but they 
“ have made so little progress towards attaining the appearance of 
“ the immediately contiguous forest, as to induce any man of re- 
“ flection to determine that at least ten times fifty years must elapse 
“ before their complete assimilation can be effected. We find in 
“ the ancient works all that variety of trees which give such unri- 
“ vailed beauty to our forests, in natural proportions. The first 
“ growth on the same kind of land, once cleared and then abandoned 
“ to nature, on the contrary, is nearly homogeneous, often stinted 
“ to one or two, at most three kinds of timber. If the ground has 
“ been cultivated, the yellow locust will thickly spring up; if not 
“ cultivated the black and white walnut will be the prevailing 
“ growth. * * * * * Of what immense age then must be 
“ the works so often referred to, covered as they are by at least the 
“ second growth, after the primitive forest state was regained P ” 

We get another indication of antiquity in the “ garden beds,” 
which we have already described. This system of cultivation has 
long been replaced by the simple and irregular “ cornhills;” and yet, 
according to Mr. Lapham,J the garden beds are much more recent 
than the mounds, across which they extend in the same manner as 
over the adjoining grounds. If, therefore, these mounds belong to 
the same era as those which are covered with wood, we get thus 
indications of three periods; the first, that of the mounds them- 

* Willson, c. Vol. i. p. 256. f L. c. p. 306. f L. c. p. 19. 
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selves ; the second, that of the garden beds; and the third, that of 
the forests. 

But American agriculture was not imported from abroad; it 
resulted from, and in return rendered possible, the gradual develop¬ 
ment of American semi-civilisation. This is proved by the fact, that 
the grains of the Old World -were entirely absent, and that Ame¬ 
rican agriculture was founded on the Maize, an American plant. 
Thus, therefore, we appear to have indications of four long periods. 

1. That in which, from an original barbarism, the American tribes 
developed a knowledge of agriculture and a power of combination. 

2. That in which the mounds were erected and other great works 
undertaken. 

3. The age of the “ garden beds,” which occupy some at least 
of the mounds. Hence it is evident that this cultivation was not 
until after the mounds had lost their sacred character in the eyes of 
the occupants of the soil; for it can hardly be supposed that works 
executed with so much care would be thus desecrated by their 
builders. 

And 4. The period in which man relapsed into barbarism, and 
the spots wdiich had been first forest, then (perhaps) sacred monu¬ 
ments, and thirdly cultivated ground; relapsed into forest once 
more. 

But even if we attribute to these changes all the importance 
which has ever been claimed for them, they will not require an 
antiquity of more than three thousand years. We do not, of course, 
deny that the period may have been very much greater, or very 
much less, but, in our opinion at least, it need not be greater. At 
the same time there are other observations, which, if they shall 
eventually prove to be correct, would indicate a very much greater 
antiquity. 

One of these is an account “ given of a Mastodon found in Gras- 
“ conade County, Missouri, which had apparently been stoned to 
“ death by the Indians, and then partially consumed by fire. The 
“ pieces of rock, weighing from two to twenty-five pounds each, which 
“ must have been brought from a distance of four or five hundred 
“ yards ‘ were,’ says the narrator, ‘ evidently thrown with the inten- 
“ tion of hitting some object.’ Intermixed with burned wood and 
“ burned bones, were broken spears, axes, knives, &c., of stone.” This 
statement, which, if true, is of the highest importance, is given by 
Mr. Haven # without a word of caution, and is repeated by Hr. 
Wilson.f Both these gentlemen refer to the ‘ American Journal of 
Sciences and Art’ (Hirst Series, Yol. xxxvi. p. 199), as if they were 
quoting from an article communicated to that respectable journal. 
Now, the fact is, that the only authority for the statement is an ano¬ 
nymous correspondent of the 4 Philadelphia Presbyterian.’ The 
editor of the American Journal, while reprinting the communication, 

* L. c. p. 142. f L. c. v. i. p. 112. 
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inserted a notice requesting the autlior to make liimself known and 
to give some more particulars. I cannot, however, ascertain that, in 
answer to this appeal, any one came forward to take upon liimself 
the responsibility of so important an observation. 

Nor is this all. The original communication to the ‘ Philadelphia 
Presbyterian’ never alludes to the Mastodon at all, but refers the 
skeleton to the Mammoth ; and the Mastodon was first suggested by 
the editor of the American Journal. Under these circumstances it 
certainly seems to us that some better evidence will be required be¬ 
fore we can be expected to believe that any Mastodon was ever stoned 
to death by North American Indians. 

There are, indeed, upon record other facts of a similar tendency. 
"We have, however, already exceeded our limits, and we will therefore 
defer the consideration of them to some future opportunity. 

If, however, the facts above recorded justify the conclusion that 
parts at least of North America once supported a numerous and 
agricultural population, then we cannot but ask, What fatal cause 
has destroyed this earlier civilisation P Why are these fortifications 
forsaken—these cities in ruins ? How were the populous nations 
which once inhabited the rich American valleys reduced to the poor 
tribes of savages which the Europeans found there P History suggests 
by luxury or war. And the Archaeologist, if he perceive little evidence 
of the first, finds abundant proof of the second. Hid, then, the North 
and the South once before rise up in arms against one another ? “ Hid 
the terrible appellation of * The Hark and Bloody Land,’ applied to 
Kentucky, commemorate these ancient wars ?” Absit omen. Let us 
hope that our kinsmen in America may yet pause ere they, in like 
manner, sacrifice a common prosperity to a mutual hatred. 

II.—Prehistoric Man : Researches into the Origin oe Civilisa¬ 

tion in the Old and New World. By Haniel Wilson, LL.H. 

This work would have corresponded more nearly with its title if it had 
been called ‘ An Introduction to American Archaeology,’ or, in accord¬ 
ance with Hr. Wilson’s earlier work, ‘ The Prehistoric Annals of 
America.’ It is true that he has some general chapters; such as one on 
“ Speech,” another on “ Instinct,” and a third on “ Eire,” or, as he 
prefers to call them, “The Primeval Occupation: Speech,” “The 
Primeval Transition: Instinct,” and “ The Promethean Instinct: 
Eire.” The second of these headings we must confess that we cannot 
understand, nor have two careful perusals of the chapter itself thrown 
any light upon the meaning; but surely “ speech ” is as much an 
occupation now as it was in the earliest times ? However this may 
be, these chapters are at least general and correspond to the title of 
the work, while by far the larger part of the work is entirely devoted 
to the description of American antiquities. 
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In some respects, perhaps, Dr. Wilson’s work might he shortened 
with great advantage; thus, in alluding to Kent’s Cavern, it was 
surely unnecessary to transcribe Macaulay’s well-known descrip¬ 
tion of Torquay. Extensive reading, great power of word-painting, 
and impetuous enthusiasm render Dr. Wilson’s statements some¬ 
times obscure if not contradictory. His very last paragraph is an 
eloquent expression of his satisfaction that, in the light which archae¬ 
ology has thrown on the age of man, there is “ a welcome evidence of 
“ harmony between the disclosures of science and the dictates of reve- 
“ lation.” Had, then, the Doctor any secret misgivings on this point ? 
Such a state of mind is a mystery to us; but, indeed, this is not 
the only occasion in which the Doctor, clear enough on purely scien¬ 
tific questions, becomes unintelligible as soon as he treads on sacred 
ground. Eor instance, at the close of his chapter on the “ Primeval 
Instinct,” he says, “ And now that it seems almost certainly demon- 
“ strable on archaeological, and also on geological grounds, that the 
“ human family was widely dispersed over the face of the earth at the 
“ earliest possible date at which we can reconcile chronologies of 
“ science and revelation, possibly some may be tempted to return to 
“ their old convictions, that when * all the fountains of the great deep 
“ were broken up, and the windows of heaven were opened, and the 
“ rain was upon the earth forty days and forty nights; and the waters 
“'prevailed exceedingly upon the earth; and all the high hills that 
“ were under the whole heaven were covered,’ that it actually 
“ was so.” The logic of this sentence has puzzled us very much, but 
the following statements with reference to instinct and reason are 
still more bewildering. 

In Yol. i. p. 91, he says—“The Palseontogists’ one perfect speci- 
“ men of an extinct species, is for every purpose of science a speci- 
“ men of all examples of such; even as the naturalists’ history of one 
“ specific zoophyte, ant, or beaver, is the history of all. . “of 
“ their works, as of their organic structure, one example is a sufficient 
“ type of the wholeand then, after a quotation from ‘ Montgomery’s 
Pelican Island,’ he goes on to contrast this invariability of instinct 
with the diversity of human art. “ But with the relics of human art, 
even in its most primitive and rudimentary forms, it is far otherwise. 
Each example possesses an individuality of its ownand his conclu¬ 
sion is that “ the instincts of the inferior orders of creation are in vain 
“ compared with the devices of man.” How, in P. 161, he says— 
“ The bee, according to Huber, when interrupted in its cell-building 
“ operations, adapted its structure to the novel circumstances imposed 
“ on it, altering the otherwise invariable hexagon. The bird, in like 
“ manner, accommodates the form of its nest to the peculiarities of the 
“ chosen locality ; as if making the instinctive process subservient to the 
“ rational.” Thus the cell and the nest which were so invariable in 
p. 94, are, in p. 161, modified as soon as “ novel circumstances are 
imposed on ” them. So also the individuality which, according to 
p. 94, is impressed on every example of human art, vanishes, in p. 264, 



28 REVIEWS. 

as soon as we attempt to grapple with it. The primitive implements 
met with in ancient workings in Anglesea “ correspond exactly with 
“ those found on the shores of Lake Superiorand “ the modern 
“ flint-lance or arrow-head of the Led Indian can scarcely he distin- 
“ guished from that found in the most ancient British graveswhile 
in Yol. ii. p. 109, the pottery of the North American Indians has be¬ 
come as “ unvarying as the nest-building instinct of birds,” which, 
however, as we have already seen, changes as soon as circumstances 
alter. 

But, according to Dr. Wilson (Yol. i. p. 450), the remarkable 
correspondence between the domestic and sepulchral pottery of the 
Old and New World “is only the inevitable correspondence of the 
inartistic simplicity inseparable from all infantile art.” If, then, 
£cinfantile art” shows such an “inevitable correspondence,” how 
does he know that in the case of animals “ Their most ingenious 
“ works cost them no intellectual eflort to acquire the craft, and ex- 
“ perience adds no improvements in all the continuous labours of the 
“ wonderful mechanicians ?” or how does he reconcile this with the 
very next paragraph, in which he says, “ The ant and the beaver, the 
“ coral zoophyte and the bee, display singular ingenuity and powers 
“ of combination; and each feathered songster builds its nest with 
“ wondrous forethought.” Granting that the coral zoophyte displays 
singular ingenuity, which we are sure will be a new fact to natural¬ 
ists, and admitting that birds show wondrous forethought, we should 
like to know how they manage to do so without any intellectual 
effort. 

But we are thoroughly puzzled and bewildered, we can form no 
idea of what Dr. Wilson’s opinions on these subjects really are, and 
our only conclusion is that, in the words of Lord Dundreary, it is one 
of those things which no fellow can understand. 

But we should be doing the author great injustice if we were to 
insinuate that this is a fair specimen of the work. On the contrary, 
in spite of some deficiency of method, and a certain fulness of habit, 
the book is very readable, and may be recommended as an introduc¬ 
tion to more special works on Archaeology. The figures also are 
numerous and good. 

In the chapter on “ Narcotic Arts and Superstitions,” he dis¬ 
cusses at some length the question, whether smoking was known in 
Europe before the time of Columbus, as has been inferred by some 
antiquaries from the “ Elfin pipes,” which have been said to be found 
under circumstances implying great antiquity, and even on one occa¬ 
sion with a stone hatchet, and some arrow-heads. On the whole, he 
confesses, “ that a full consideration of all the bearings of this disclo- 
“ sure of the sources of modern popular belief has greatly modified 
“ the faith I once attached to such forms of tradition as memorials of 
“ the past.” 

His account of the remarkable earthworks and tumuli which are 
so numerous in the United States, though containing little new, is 
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well written, and will repay an attentive perusal. He gives also an 
amusing and instructive history of the various opinions which have 
been held by different Archeologists, on the nature of the Highton 
Hock inscriptions, and some other doubtful relics; but as these anti¬ 
quities are the subject of a special article which appears in another part 
of this review, we shall not here enter into any discussion of them. 

In the chapter entitled “ Ante-Columbian Traces: Colonization,” 
Hr. "Wilson examines the evidence as to a Scandinavian discovery of 
North America, and the conclusion to which he arrives is the follow¬ 
ing : “ That the old Northmen visited some portions of the Ameri- 
“ can coasts appears to be confirmed by most credible testimony; but 
“ that their presence was transient, and that they left no enduring 
“ evidence of their visits, seems little less than certain.” 

The dictum of Ulloa, “ He who has seen one tribe of Indians, has 
“ seen all,” and the inference that the various nations of America 
(always excepting the Esquimaux) constitute a single variety of 
Man, have generally been accepted as true by American Ethnolo¬ 
gists. “ Lawrence, Wiseman, Agassiz, Squier, G-liddon, Nott, and 
Meigs might each be quoted in confirmation of this opinion.” It has 
also the support of Morton, who, however, noticed the differences 
between the skulls of different tribes, but attributed them to artifi¬ 
cial distortion. To this curious habit Dr. Wilson devotes a separate 
chapter, which is a valuable addition to our knowledge of the subject, 
and we regret that our space does not permit us to do justice to the 
facts which he has brought together. “ The artificial forms,” he 
says, “ given to the human head by the various tribes among whom 
“ the custom has been practised in ancient and modern times, though 
“ divided by Dr. Gosse, of Geneva, into sixteen classes, range be- 
“ tween two extremes. One of these is a combined occipital and 
“frontal compression, reducing the head as nearly as possible to a 
“ disk, having its mere edge laterally .... The other form, 
“ which is more common among the Elat-head tribes on the Columbia 
“ river and its tributaries, depresses the forehead, and throws back 
“ the whole skull .... Fashion regulates to some extent the 
“ special form given to the head among various tribes, but this is 
“ modified by individual caprice, and a considerable variety is obser- 
“ vable in the strange shapes which it is frequently forced to assume.” 
As illustrations he gives figures of a Nematee chief, a Elat-head child, 
anfl Caw-we-litcks, “ a Elat-head woman.” 

It is certainly difficult to believe that such changes as are here 
portrayed can be produced without injury, and yet we are assured 
that they affect neither the health nor the intellect. 

While, however, Dr. Wilson fully appreciates the importance of 
these observations, he denies that all the differences which distin¬ 
guish the form of the head in different tribes, can be thus accounted 
for. He gives careful measurements of many American skulls, both 
ancient and modern, and after comparing them together he sums up 
the question as follows: “ If differences of cranial conformation of 
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“ so strongly defined a character as are tlins shown to exist between 
“ various ancient and modern people of America, amount to no more 
“ than variations within the normal range of the common type, then 
“ all the important distinctions between the crania of ancient European 
“ barrows and those of living races, amount to little; and the more 
“ delicate details . . . must be utterly valueless.” The habit of bury¬ 
ing the corpse in a sitting posture was also relied upon by Dr. Morton 
as an additional evidence of the unity of race in the American nations, 
but we quite agree with Dr. Wilson in attributing little value to this 
argument; it having been already shown in the columns of this Review 
that the habit in question was common to many ancient nations, and 
the most remote countries. 

With reference to the source or sources of the American 
population, Dr. Wilson seems rather to incline towards a Poly¬ 
nesian origin, for though he admits that “ many analogies confirm 
“ the probability of some portion of the North American stock 
“ having entered the Continent from Asia,” still, if we have not mis¬ 
understood his meaning, he considers that “ while, theoretically, the 
“ northern passage seems so easy, yet so far as any direct proof goes, 
•c the Polynesian entrance into the South, across the wide barrier of 
“ the Pacific, is the one most readily sustained.” 

He must forgive us for quarrelling with his last chapter, entitled 
“ Guesses at the Age of Man.” “To those,” indeed, he says, “who 
“ can accept of (sic) a theory which would make man the mere latest 
“ development of the same life-germ out of which all organic being 
“ has been evolved by a process of natural selection, it is as difficult 
“ to place limits to his possible existence, as to determine where the 
“ ape or the faun ended and man began. But to those who still 
“ believe that God made man ‘ in his own image,’ the limits which 
“ must be assigned to the existence of the race lie within moderate, 
“ if undefined bounds.” 

We do not perceive the force of the argument, that moderate 
limits “ must be assigned to the existence of the race,” because “ God 
made man in his own image nor can we too strongly reprobate the 
attempt to fix a stigma of irreligion on the theory of Natural 
Selection. 

As far as science is concerned, his reason for this conclusion ap¬ 
pears to be that history carries us back, in his opinion, to the infancy 
of human thought, so “ that we seem to stand in need of no great 
“ lapse of centuries between that and the beginning of man himself.” 
We have not space to examine this reasoning, but must content our¬ 
selves with the simple statement. Our surprise at the result ceases 
when we discover that, in Dr. Wilson’s opinion, the date of our 
creation has been revealed to us, but it is replaced by astonishment 
that, under these circumstances, he should still regard the Age of 
Man as a fit subject for “ G-uesses.” 
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III.—Gexera Plaxtaritm ad Exemplaria imprimis ix IIeebaeiis 

Kewexsibtts seeyata deeixita; anctoribus G. Bentham et 
J. D. Hooker. Vol. I. pars 1. 1862. 

Sixce the publication of Endlicher’s 4 Genera Plantarum,’ now 
above twenty years ago, no work of systematic botany equal in im¬ 
portance to this, of which we now welcome the first instalment, has 
appeared. Matters of late years have been growing absolutely des¬ 
perate in this department of the science ; a perfect chaos has been 
impending, and working botanists may well thank their stars for the 
dawning deliverance. Endlicher, though his book has many faults, 
did his work excellently well, all things considered; but since his 
time genera have been described as new at an amazing rate, particu¬ 
larly of late years, and as few or none keep interleaved copies of 
the old book to post these up as described, things have grown to 
such a pass that no one can safely tell what is new and what is 
old; generic synonymy is frightfully involved, and, hardened by cir¬ 
cumstances, describers are emboldened to publish ‘new’ genera 
with infinitesimal chances of their being truly such. To give an ex¬ 
ample of this rapid increase of genera, reminding one of our col¬ 
league Mr. Currey’s favourite Eungi—we count in the Bibliography 
of last year no fewer than 90 described as new, while in the pre¬ 
vious year there were 123. Our authors themselves describe 47, 
almost all founded on specimens in the Kew Herbarium, encountered 
in the course of their reference to this collection, which has furnished 
the material basis for much that is valuable in their work, as indi¬ 
cated by their title-page; all the genera, of which specimens were 
there accessible to them, have been independently examined and en¬ 
dorsed. £ Characteres genericos saepius ad exemplaria specierum 
plurium confirmavimus,’ we find in their brief£ Prsemonenda.’ 

The new £ Genera Plantarum ’ differs in many respects from that 
of Endlicher, and almost every point of difference we count an im¬ 
provement. We shall not enumerate these seriatim, nor discuss the 
many vivid contrasts which occur to us with the two works side by 
side, but rather endeavour to explain the features which characterize 
the new £ Genera,’ and which render it in every way as useful as it 
seems to us it could possibly be made. The authors adopt, so far as 
they have progressed in this first part, a sequence of the higher 
groups, in the main that of A. P. He Candolle, followed in the £ Pro- 
dromus’ and other systematic works of importance. There are, 
however, some modifications of the Candollean system introduced, 
to which we shall direct attention farther on. 

The present part includes, in upwards of 400 well-printed pages, 
56 Orders of Polypetalous Dicotyledons, from Banunculaceae to Con- 
naraceae. A synopsis or conspectns of thes? orders * is prefixed to 

* Excepting the last—Connaraceae, which is the first of the Calycifloral Series, 
to he continued in the next part. 
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the work. This is one of those carefully condensed summaries which 
matured experience alone could frame. As it has not been thought 
necessary to repeat either the diagnoses or names of the groups su¬ 
perior to Natural Orders in the body of the work, this synopsis of 
seven pages demands a brief notice. The Dicotyledonous Polypetals 
are divided into three * Series ’—Thalamiflorae, Disciflorae, and Caly- 
cijiorae; not into Thalamiflorae and Calyciflorae only, as in the 
£ Theorie Elementaire.’ The prominent introduction of a group of 
Disciflorae is a novel feature, and one the practical utility of which 
appears to us yet to be tried. At first sight it seems rather remark¬ 
able that a character of so great systematic importance should depend 
upon the development of the cellular thickening or expansion of the 
torus which we term disc; a development to which we are slow to 
assign organic independence, and which is found almost indifferently 
either between any of the floral verticils, or, in the opinion of some 
organogenists, exterior to them altogether; yet when we consider 
the high value always attributed to the insertion of the stamens, and 
to £ ovarium superum vel inferum ’—a value which experience has, we 
think, largely ratified ;—and when we reflect further that, after all, 
these characters are essentially based upon the amount of adhesion 
between a theoretical disc and the ovary, we cease to wonder that 
the prevalence of a free disc inside or outside the stamens should be 
seized and applied as it has been by Messrs. Bentham and Hooker. 
With them it has been a choice of difficulties which few indeed are 
in a position fully to appreciate, and still fewer competent to choose 
between. 

The three £ Series ’ are briefly characterized as follows : —• 
I. Thalamiflorae. Calyx ab ovario saepissime liber. Petala 

1-serialia v. saepe 2- oo -serialia. Stamina oo v. definita, toro 
saepius parvo v. elevato v. stipitifonni inserta. Ovarium saepissime 
superum. 

II. Disciflorae. Calyx ab ovario saepius liber. Petala 1-serialia. 
Stamina saepius definita, intra v. supra v. circa torum in discum 
saepius expansum inserta. Ovarium saepius superum v. disco im- 
mersum. 

III. Calyciflorae. Calycis tubus saepius ovarium fovens v. adna- 
tus. Petala 1-serialia, calycis tubo inserta. Stamina oo v. definita, 
calycis tubo v. disco calycis tubum vestienti saepissime inserta. 
Ovarium saepe calycis tubo inclusum v. inferum. 

The £ Series ’ are divided into £ Cohorts.’ Thalamiflorae into six, 
viz., Panales, Parietales, Polygalineae, Caryophyllineae, Guttiferales, 
Malvales ; Disciflorae into four,—Geraniales, Olacales, Celastrales, 
Sapindales. In the latter Series we observe that the insertion of the 
ovule and relative position of the raphe, whether ventral or dorsal, 
are made use of as affording diagnostic characters for the Cohorts. 
The Natural Orders which happen to be more or less exceptional are 
noted under the £ Dxcepta ’ of each Cohort, and this plan of indica¬ 
ting exceptional forms is further admirably carried out in the work 
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under the head of '* Formae ahnormeswhich we find immediately fol¬ 
lowing the description of each Order. We copy by way of example 
the abnormal forms of a small Order, Nymphseaceae, of which 
Nelumboneae and Cabombeae are regarded as Tribes. 

“ Caulis mucilagine indutus, in Cabombeis. 
Polia basi cordata v. Integra, nec peltata, in Barclay a, snbmersa 

dissecta in Cabomba. 
Petala et stamina definita in Cabombeis. 
Ovarium omnino inferum in Victoria et Furyale. 
Semina exalbuminosa, in Nelumbone. Testa villosa in Barclay a.” 
The descriptions of the Natural Orders appear to be extremely 

well drawn up. Appended to each is a short notice of the marks 
which distinguish it from nearest allies as well as from other groups 
which present only points of analogy, though these latter are more 
precisely indicated in the ‘ Genera affinia aut exclusa v. dubiaa list 
of which follows the ‘ Conspectus Generum’ of the Order. These 
lists of abnormal and of allied, excluded, or doubtful genera, &c., are 
very valuable indeed, and a great boon to working botanists. It 
would be utterly foreign to our present purpose to examine these in 
detail, and their criticism we are not bold enough to attempt. We 
have only cordially to thank Messrs. Bentham and Hooker for the 
pains which they have bestowed to make them so comprehensive. 

Amongst the more important changes in the circumscription, &c. of 
the Natural Orders, we note Lardizabaleae constitute a tribe of Ber- 
berideae Calycanthaceae are brought between Dilleniaceae and 
Magnoliaceae, notwithstanding the apparently perigynous insertion of 
the stamens. This is shown to be due to an expansion of the torus, 
similar to that presented by Fupomatia and Nymphaea. Pumaria- 
ceae form a tribe of Bapaveraceae ; Pangieae of Bixineae. Pran- 
keniaceae is maintained independently, and immediately precedes 
Caryophylleae, which latter includes Polycarpeae. Elatineae is also 
kept up near to Hypericineae; Bhizoboleae form a tribe of Ternstro- 
miaceae. The changes introduced in the Malval Alliance have been 
already treated of by Mr. Bentham in the Linnean Society’s Journal. 
Erythroxyleae and Ixonantheae are tribes of Lineae. Nitraria 
is referred to Zygophylleae. Geraniaceae includes Oxalideae and 
Balsamineae. Bntaceae is very comprehensive, embracing, besides 
Cusparieae and Diosmeae, &c., Zanthoxyleae and Aurantieae. 
Balanites and Humana go into Simarubeae. Phytocreneae form a 
tribe of Olacineae. Brinos is reduced to Ilex ; Hippocrateae to a 
tribe of Celastrineae. Stackhousieae and Sabiaceae are maintained 
ordinally distinct, while Acerineae and Staphyleae are reduced to 
tribes of Sapindaceae. Sabiaceae, we observe, appear in an en¬ 
tirely new aspect, not limited to the typical genus Sabia, but inclu- 

* A new genus from Chili, received at Kew since the printing of the ‘ Genera 
Plantarum,’ remarkably confirms the propriety of this union. It forms the con¬ 
necting link of the two tribes. 

N. H. R.—1863. D 
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ding also Meliosma, Ophiocaryon, and Phoxanthus. The Order is 
exceptional amongst Disciflorae from its stamens opposite to and 
isomerons with the petals. The order Coriarieae follows Anacar- 
diaceae, and following it is Moringeae, which seems to have gone a 
little astray. 

As intimated above, a £ Conspectus G-enerum ’ precedes the 
generic descriptions of each Order; in some cases, as in Hipterocar- 
peae, based upon two separate sets of characters, derived from the 
flower and fruit. These synopses will save an immense amount of 
time, and are a feature most favourably in contrast with the ‘ Genera 
Plantarum’ of Endlicher. The descriptions of genera mostly run 
about four to a page (3 to 5). These include synonymy, distri¬ 
bution, estimate of the number of species, and, in the case of the 
larger genera, the characters of the subgenera or sections usually 
adopted. With regard to these details we may quote from the 
i Prsemonenda.’ 

“ Sub silentio praeterimus: 1. Nomina sectionalia pro generibus 
“propriis a nemine vindicata, 2. Nomina generica plurima in 
££ herbariis v. catalogis proposita sed adhuc verbis non definita, nec 
“ab auctoribus recepta. 3. Nomina generica ab auctoribus quibus- 
“ dam jam antiquis imprimis a Moenchio, Neckero, Adansonio, 
“ Gmelinio proposita et jam diu in omnibus operibus systematicis ad 
“ genera prius stabilita relata, nisi a Botanicis recentioribus vindican- 
££ tur. 4. Nomina generica magna copia a Bafinesquio temere pro- 
“ posita, et genera Maderensia Bowdichii certe falsa et nequaquam 
“ recognoscenda.” 

We abstain for the present from discussing the many philosophi¬ 
cal questions bearing upon physiological and morphological correla¬ 
tion, the comparative value of characters and the like, which an 
examination of a £ Genera Plantarum ’ is so apt to suggest, hoping 
to return to these as we notice the issue of the successive parts of 
this most valuable work, which all botanists must join with us in 
desiring may appear at intervals as short as the multitudinous en¬ 
gagements of its learned authors will permit. 

IY.—The British Flora. Eighth Edition. 1860. By Sir W. J. 
Hooker, K.H. &c. and G. A. Walker Arnott, LL.D. 

Manual of British Botany. Fifth Edition. 1862. By C. C. 
Babington, M.A. &c. 

Handbook of the British Flora. 1858. By George Bentham. 

Turning to the Bibliography of Phanerogamic Botany for 1861, 

contained in the last part of the Natural History Beview, we took 
the pains a few evenings ago, to count the number of authors there 
enumerated, that we might reckon the proportion borne by English 
writers to the whole. Were it not that Botanical Bibliography is no 
new study of ours, we might, considering the energy of our Islanders, 
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have fairly anticipated one-fourth at least of the names to be English, 
nay, a third of the list, for we must not forget that botanical publica¬ 
tions of foreign lands are much more likely to escape the eye of the 
Bibliographer than those published in his own country. We know 
too well, however, our working botanists to be a small band, though 
in the main a zealous and worthy one, not to be rather surprised 
than otherwise, that out of about 250 names in the list, so many as 
50 were countrymen. We include our Colonial workers. Of course 
the 50 are not all eminent botanists : some of them are plainly very 
much the reverse; but their analysis it would be very invidious 
indeed to attempt in this place, especially that we are hardly in a 
position in like manner to estimate the preponderant balance of 200. 
We do not wish to dwell upon the reflections which this counting 
suggested. In connection with it, however, one thing not new to us 
was recalled, and that was the belief that our British botanists are 
just now at a disadvantage, so far as such comparison as we speak of 
is concerned, in that they do not possess any organ or periodical in 
which to chronicle observations, such as those which occupy the 
Bulletin of the Botanical Society of France, or the numerous Ver- 
handlungen, Zeitschriften, and Berichte of the different German 
States. A facility of publication doubtless may be hurtful both to 
writers and readers, but we do not apprehend that were a journal 
started after the plan of the Botanical Gazette of the lamented Mr. 
Henfrey, and under good and spirited management, it could tend to 
other than the promotion in every way of Botanical science, and 
that without pecuniary loss to its conductors. For the sake of our 
British botanists, par excellence, those who concern themselves chiefly 
or exclusively with our own Flora and its relations, it is to be re¬ 
gretted that the recent proposal for the establishment of a Botanical 
Journal under excellent auspices, was not more liberally encouraged 
and responded to. The Journal of the Linnean Society, though the 
best possible channel for the publication of many of the contributions 
of its Fellows, is scarcely open to, nor adapted for, the communica¬ 
tions which it would be the business of a Journal more especially 
devoted to British botany to invite. 

Though the proportion of English to foreign authors in the 
Bibliography above referred to be small, yet we may infer from the 
list of books heading this notice—one in its eighth, another in its 
fifth, and the third nearly out of its first edition, that the number 
more or less interested in our botany is tolerably large, not forget¬ 
ting to allow that a large proportion of the copies sold, are for the 
rather temporary purposes of a three months course of lectures. It 
seems worth the while then, to look once again into these familiar 
books, to compare thoughts upon them, and, as they must exercise 
an influence of some kind upon the character and direction of the 
botanical pursuits of those who use them, to enquire whether this is 
likely to be of the right sort, and of the most useful. 

“ The principal object of a Flora of a country,” Mr. Bentham 
D 2 
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says, “ is to afford the means of determining (i.e. ascertaining the 
name of) any plant growing in it, whether for the purpose of ulte¬ 
rior study or of intellectual exercise.” Here then is one test of 
primary importance, which we may try to apply to our three books. 
It is well to bear in mind that these works are consulted by two sets 
of persons—those who have a tolerably fair idea of the affinities of 
nearly every plant they gather, say know its genus or Natural Order 
-—and those who have little or no conception of the kind. Although 
Prof Babington intends his volume as a field-book or companion “ for 
botanists,” yet there seems no question, that he means it to be made 
use of also by beginners and amateurs, as do the authors of the other 
two works ; Mr. Bentham expressly designing his Handbook for the 
use of such. 

So far as these unfortunate beginners are concerned, we feel satis¬ 
fied that in 9 cases out of 10, or at any rate 5 out of 6, they must 
experience great difficulty—much greater than it is easy for us to 
appreciate—in overcoming the obstacles presented by the first page 
of these Ploras. A difficulty which we need not enter upon further 
than to observe, that it appears to us to be as well met as it is pos¬ 
sible to be by Mr. Bentham, in the “ Analytical Key” prefixed to 
his work : necessarily artificial, as he tells us, but none the less 
useful as a means to the “ principal object” of the book. This plan 
bas been adopted also by Prof. Babington, in the last edition of his 
Manual. It has been suggested to us, by one well experienced, that 
these keys might advantageously be preceded by an enumeration of 
the two or three anomalous Natural Orders or inferior groups, which 
are not intelligibly amenable to such treatment by curt alternatives. 
Coniferse, Lemnaceae, and Loranthaceae are examples of such groups, 
in respect of which botanists are not always agreed as to their 
structure They are plants which young students have no reason¬ 
able chance of comprehending. The suggestion is worth entertain¬ 
ing, though we do not think that in the case of Air. Bentham’s 
skilful analysis it is required. Prof. Babington says, that his “ Analy¬ 
tical Key,” on the plan of the French School of Botanists, has been 
“ slightly modified, so as to be less likely to mislead.” We fear 
more might too truly be substituted for less. The first pair of alter¬ 
natives in his key—leaves straight-veined or net-veined — is one 
which the student must often find it very difficult to decide upon. 
Indeed the author himself, unless he can show the common Arum to 
have straight veins, must fail to trace it through bis zigzags. The 
Mistletoe is another common plant, of which Prof. Babington’s key 
makes a sad mess. The method of an analytical key to the Natural 
Orders and anomalous groups, and then in their turn to genera and 
species, is, of course, by no means new, having indeed been used so long 
ago as in the French Flora of Lamarck and He Candolle, though never 
generally in works on the British Flora. It is not without an objec¬ 
tion, in the absolute character of its brief alternatives, and their in¬ 
compatibility in a manner with the defiant variability and vagueness 
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which plants so revel in; yet this objection may be to a great extent 
met by the special contriving of two or three routes to a goal, and 
all things considered, we are satisfied it is the best plan to adopt in 
a work intended for beginners as well as accustomed botanists. It 
is extremely difficult, if* not impossible, to treat the definitions of 
Classes, Sub-classes, and Orders, and other larger divisions of Flower¬ 
ing Plants, in such a way that they shall be practically available to 
young botanists. An Arum or a Tamus is almost sure to be a 
Dicotyledon, while Myriophyllum and the like make excellent Mono¬ 
cotyledons. Nor is it possible they can decide the knotty question 
whether the Pine and Yew are naked-seeded or not. 

The general plan of arrangement in the British Floras is the 
same; the Candollean sequence of the Orders being adopted. This is 
well, since the tendency on the part of some Continental botanists 
to distribute the Orders differently, in conformity with peculiar and 
not generally adopted views of affinity is detrimental to science, and 
without any advantage compensating for the great inconvenience 
thus occasioned to botanists, to whom facility of reference is of 
high importance. This applies to general features. There are little 
alterations, transpositions and combinations of Orders which might 
probably be made, perhaps in each of our wnrks, but the general 
plan and sequence is too securely founded to be lightly deranged. 
Of these minor changes we may note as occurring to us by way of 
example, the Purslane Order, which we suppose Mr. Bentham would 
now place near the Pinks and Elatines. The Catkin Family cer¬ 
tainly ought to be treated differently. We are constantly asked what 
is meant by Amentacece. Certainly no single Natural Order, as we 
understand such, can include the genera grouped under this term 
by Messrs. Bentham and Babington. These constitute an “Alliance” 
of Orders rather than an “ Order.” Prof. Babington does not mend 
matters by describing the ovary of his Amentiferse as “usually simple,” 
while seven of the ten genera mentioned have an ovary with two or 
more cells, in several of them adnate to the perianth ; “ simple” ap¬ 
plied to this case, he tells us in his glossary, means “ not compound.” 

While upon the subject of the larger groups we would point out 
that, general ordinal definitions might, in some instances, be made 
fuller with, advantage in Mr. Bentham’s Plandbook, especially that his 
work is often found in the hands of students, who ought not to be 
satisfied with such a meagre notice as we find in the case of the 
Mignonette Family, which is surely as important to the British bo¬ 
tanist as the Polemonium Family, described at some length. “ Ovules 
inserted under the catkin-scales, or solitary and quite exposed,” is 
not clear in the account of the Pine Family. If Onagracese rightly 
include Hippuris, “ ovary sometimes one-celled” should be added. 

Perhaps the most striking feature resulting from a comparison of 
our Floras is the wide difference in the value assigned to species by 
their respective writers. While Mr. Babington’s Manual (Ed. iv.) 
contains 1708, Messrs. Hooker and Arnott have but 1571, and Mr. 
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Bentham 1285, or tlie extremes as 75'2 : 100. Hooker and Arnott have 
steadily adhered to a medium course in this respect, although even 
they maintain under some “critical” genera, more numerous “ species” 
than we apprehend are founded upon adequate natural characters. 
We wholly agree with Prof. Babington that it is “our business to 
decide upon the probable distinctness of plants before we attempt 
to define thembut we do not agree with him that when defined 
they should necessarily rank as of specific value, as though nothing 
of inferior grade were worthy of definition. We believe it would 
not be for the interest of botanical science to discourage the most 
careful search after the characteristics of every form from the indi¬ 
vidual upwards, nor should we object when these characters are com¬ 
mon and constant, more or less, to a number of individuals, that they 
should be referred to in our plant-manuals and described with need¬ 
ful detail, but we do strongly object to the elevation to specific rank 
of forms which traced over a sufficiently wide area are found to be 
but local or transitional modifications of a species.* The wholesale 
manufacture of species, against which we protest, makes a mischief 
sorely felt in every attempt at philosophical generalization and com¬ 
parison, especially in the case of comparisons of the vegetation of 
distant areas. We are willing to grant that Prof. Babington himself, 
and perhaps some half dozen other British botanists who have made 
the Brambles their special study for years, might name 50 or 80 per 
cent, of his so-called species in accordance with the nomenclature of 
his book, but we confidently defy the best botanists in our country 
—not Bubologists — to do anything of the kind. 

The circumstance that some of these “ species” may be identified 
by independent observers after long study and comparison argues 
nothing in favour of their specific validity, any more than it would 
in the case of the entire-leaved form of Capsella J3. pastoris, which 
has the advantage that any dunce can recognise it. But this exces¬ 
sive multiplication of specific names is far from being confined to the 
Brambles, though perhaps they are unfortunate enough to offer 
the most flagrant instance. Either from a contractedness of view, 
a want of extended comparison, or from an idea that forms described 
of subordinate rank to the species are never noticed, some botanists, 
and Prof. Babington amongst them, have a tendency, whatever group 
they minutely study, to add to its species. It is curious to con¬ 
trast with this the course pursued by other botanists, whom we 
know to have the greatest advantage in respect to the extent of 
material available for their study, and who feel themselves com¬ 
pelled, the more abundant this may be, to class together as forms 
of one species what they had previously regarded as distinct specifi- 

* The value of Mr. Bentham’s Flora to botanists would have been much en¬ 
hanced had many more of the forms been alluded to and briefly described under 
their respective species, which he has sunk as varieties, retaining only the name, 
or passed over indeed without any mention. 
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eally. The second genus in Mr. Babington’s Manual, Thalictrum, 
has been much abused. Kegel, who has recently published a valuable 
review of the genus and has excellent opportunity for the comparing 
of the various forms, unites T. jlexuosum, Bernh., and T. saxatile, 
Schleich., which Mr. Babington holds specifically distinct, under the 
same variety (3. virens) of T. minus, L. The Batrachian Ranunculi 
are in the same predicament, and hardly any of these are identifiable 
without authentic specimens for comparison. Like many other water 
plants the old Ranunculus aquatilis of Linnaeus is extremely variable, 
occurring under many forms and varieties. We however question the 
propriety of uniting with it R. hederaceus, as Mr. Bentham has done, 
who we cannot but think has fallen sometimes, though not often— 
impelled we may fancy by a sort of righteous horror of species- 
making—into the opposite extreme of combining forms which might 
have been reasonably kept distinct. Hooker and Arnott acknowledge, 
in respect to their six Batrachian Ranunculi, that some are maintained 
in deference to the opinion of other botanists and against their own 
verdict. Surely these distinguished and veteran botanists ought to 
have an opinion of their own worth more to them than this. Rumania, 
Sagina, Cerastium, Rosa, Ryrus, Rpilobium, Lepigonum (Spergularia 
of Persoon), Galium, Rilago, Arctium, Hicracium, Statice, Atriplex, 
Polygonum, Juncus, Potamogeton, Sclerochloa (a bad genus), Serra- 
falcus (another), and Triticum, are some of the other variable genera 
in which too many species have evolved themselves through the 
successive editions of Mr. Babington’s book. 

For the convenience of young botanists a dozen or twenty pages 
may be well devoted to a glossary of the terms used in these Floras, 
for it is impossible to dispense with technicalities, except at a sacri¬ 
fice of necessary precision. Prof. Babington, in his last edition of the 
Manual, notwithstanding his introduction of a tolerably good glossary 
of nearly 500 terms, has, we observe, made an attempt to substitute 
ordinary words for technical terms to a great extent, in some cases 
perhaps with advantage, in others unquestionably with disadvantage. 
We note amongst the rest blunt substituted for obtuse, burst for 
dehisce, pitcher-shaped for urceolate, thick for turgid, prominences for 
papillae, netted for reticulate, stripes for vittae. This last is simply 
absurd, as it seems to us. 

But there are redeeming features in the new edition of the Ma¬ 
nual : several important ones. A comparison of the last two editions 
manifests in almost every page the anxious desire of the author to 
render his descriptions as faithful and diagnostic as possible. Great 
pains has been exercised in the revision of these, and the result is 
worth it. The Latin names have been accented as in Hooker and 
Arnott; an addition we would commend to the attention of the 
learned author of the Handbook “ for the use of beginners.” And 
the plan of adding the initial letters of England, Scotland, or Ireland, 
in whichever it may be the plant is found, to each description, has 
been extended. Hooker and Arnott give more detail as to localities. 
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but at considerable cost of space, which, however, we do not begrudge, 
although the more general information upon the distribution of each 
plant, afforded by Mr. Bentham, appears to us better worth it. This 
forms a marked and most instructive feature in his book, and its 
tendency we conceive to be wholesome. It would of course be 
impossible to carry it out in respect to the segregated forms of Mr. 
Babington, most of which are merely local variations of species as 
we have already stated. With regard to the introduction of English 
names on a uniform plan, in correspondence with the Linnean 
binomial method, by Mr. Bentham, we confess we do not see much 
advantage in it, and prefer the common names when generally recog¬ 
nized, with their omission when not thus distinguished, to the 
adoption of the Latin as English, or of uncouthly Anglized names, as 
Water Catabrose, Bed Centranth, Changing Myosote, Ox-tongue 
Helminth, &c. Opposite Chrysosplene rather shatters the poetry of 
the favourite G-olden Saxifrage. 

We cannot conclude this short notice of our Manuals of Descrip¬ 
tive Botany without noting how desirable it is that our observers 
should direct their attention, more than we believe has been their 
wont, to the life-phenomena of plants, wrhich have been too greatly 
neglected by us. Mr. Darwin’s late publications on Primula and 
the Orchids are admirable examples, in every way, of the kind of 
research we have in view ; so are the papers of Irmisch and others in 
the “ Botanische Zeitung.” Observations of this kind require time, 
much patience, and close watching, winter as well as summer; but 
they are just the kind we are in primary need of now. A pas¬ 
sage in the last Anniversary Address of the President of the Lin¬ 
nean Society is so apropos that wTe copy it here.—“ How little do 
we know of the real history of the life of those sets of plants upon 
whose external forms volumes have been published! * * * # We 
have had enough of splitting of hairs and counting of spots, and of 
idle controversies as to whether they indicate species, varieties, or 
individual differences. Let us adopt for the insects and plants of 
our islands the nomenclature and classification the most convenient 
for study, and devote our attention to their economy and develop¬ 
ment, to the complicated structures disclosed by the microscope, and 
to those innumerable influences which we term accidental, but which 
appear all to form part of one general plan for the balance of power 
in the natural world.” 

It would be a useful addition to our Eloras and need not take up 
much room, were indications scattered through them, under the 
species which promise to be most inviting, of the relations which still 
remain obscure concerning them, especially in such matters as the 
hybernation of perennials and apparent impossibility of cross-fertili¬ 
sation, or of self-fertilisation of flowers. 
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V.—The Flora oe Essex ; or, a List of the Flowering 

Plants and Ferns found in the County of Essex, By 
George S. Gibson, F.L.S. 1862. 

Mr. Gibson is well known as one of the most accurate and con¬ 
scientious of our working British botanists, and this book of his on 
the Essex Flora is altogether worthy of his reputation. It appears 
to have been prepared with great pains in every way, and honest 
endeavour has been used to render to helpers their due. In accord¬ 
ance with the plan adopted in the best recently-published local 
Floras, those of Herts and Cambridge, Mr. Gibson divides the 
county into eight districts, arbitrarily bounded in the absence of 
available natural divisions, with a view to exhibit the local distri¬ 
bution of species. With regard to this division, when the areas into 
which the county is to be divided can be arranged to coincide with 
natural limits, it is desirable, as a rule, to adopt these, since they are 
frequently approximately coincident with the boundaries of peculiar 
or characteristic Floras. This is commonly due, however, to more 
favourable geological conditions, or to greater diversity of surface 
from elevation or other causes, than obtains in the comparatively 
tame county of Essex. It is possible at the same time to strain too 
much in the attempt to obtain natural boundaries for the subdivision 
of such limited tracts ; and we recollect one excellent botanist, afraid 
to do right through fear of doing wrong, who never could make up 
his mind about the divisions which he ought to adopt as the basis of 
his local distribution of species through a couple of counties. It 
must be borne in mind that different ends may be served by the 
arbitrary division of the area treated of into tolerably equal parts, 
and by the adoption of natural divisions equal or unequal. We think, 
in a very complete local Flora, the area described should, if possible, 
be treated on both methods. The census of those species indifferent 
to chemical or mechanical conditions of the soil may be fairly ob¬ 
tained by the arbitrary divisions—apart from the interference of 
elevation, &c.; while other and often important facts result from 
comparisons of the vegetation of natural areas, be they ever so un¬ 
equal in extent. Some years ago, Mr. Baker attempted to classify 
British species after the plan of Thurmann, with reference to the 
character of the soil affected by them, and the attempt was praise¬ 
worthy and in the right direction, and ought to have been seconded 
more cordially. Much of the labour expended in collecting what 
appear to be very barren facts finds now and then unexpected 
reward, and we look with confidence to the compilers of our local 
Floras for the material out of which the solution of many important 
phyto-geographical problems is to be educed. It is impossible to 
make a local Flora too complete. 

In works of this kind devoted to the vegetation of counties and 
small areas of our own islands, it would be better that the ‘ species’ 
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of the standard work on British plant-distribution—Mr. Watson’s 
‘ Cybele’—should be adopted in preference to those of any of our 
Manuals. It would much facilitate reference and comparison, more 
especially if Mr. Watson’s consecutive numbering (that of the 
‘ London Catalogue of British Plants ’) were also made use of. In 
the case of forms, whether ‘species’ or ‘varieties,’ subordinate to or 
included in the species of the ‘ Cybele,’ their local distribution might 
be readily detailed under the head of their aggregate term. Thus 
the five Arctiums adopted from Mr. Babington would be treated, 
first, collectively under the Linnean A. Lappa, then singly. By the 
way, what are the cultivation-experiments referred to in the note 
signed ‘ N.’ (Mr. ISTewbould), apropos of this genus, which tend to 
show the ‘ species’ to be distinct P One cannot but regret that the 
results of such delicate experiments should not be more decisive, 
and, like those of Kirchoff and Bunsen in physics, settle irrevocably 
specific distinctness. There may, however, be more in them than we 
anticipate. 

Essex contains, according to Mr. Gibson, about 1070 species, 
native and naturalised, out of the 1725 included in Mr. Babington’s 
‘ Manual.’ Eour are peculiar to the county—viz. Lathyrus hirsutus 
and L. tuberosus, JBupleurum faleatum and Galium Vaillantii. Tole¬ 
rable figures are given of these species. The Lupleurum is regarded 
as truly indigenous, though confined to one station, where, however, 
it grows abundantly. 

Valuable appendices contain—Eirst. A table showing the date 
of the first recorded discoverer, the date of the earliest, and also, in 
many cases, of the most recent, notice of the rarer plants. Second. 
A list of Essex plants, showing (1) those generally distributed in 
the county; (2) those more or less local; and (3) the very local. 
Introduced species are italicised. Third. A tabular comparison of 
the Elora of Essex with those of Cambridge, Herts, Suffolk and 
Kent. Eourth. A comparison of the same with Mr. Watson’s 
Table in ‘ Cybele Britannica,’ showing the comparative frequency or 
rarity of the different British species. Appendix V. contains a list 
of plants not unlikely to be found in Essex, and another of lost 
plants which may be refound, eleven in number. Appendix VI. is 
biographical, with notices of John Kay, the late Edward Eorster,. 
and others who have contributed to the Elora of the county. 
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<®n|[tttat Articles. 

YI. — On the American Fossil Elephant oe the Regions 

BORDERING THE GULF OP MEXICO, (E. Columbl, Ealc.) ; WITH 

General Obseryations on the Lining and Extinct Species. 

By H. Falconer, M.D., F.R.S., &c. (With Plates I. and II.) 

Contents: 

1. Introductory Remarks, 
2. Dentition of E. Columbi. 
3. Range of Habitat and Geological 

Position of E. Columbi 
4. Associated Possil Mammalia. 
5. Synonymy of American Possil 

Elephants. 
6. Range in Time of the Mammoth. 
7. Its earliest Head-quarters. 
8. Persistence of its Distinctive 

Characters. 

9. Unity or Plurality of Species 
of existing Indian Elephant. 

10. Asserted occurrence of Mas¬ 
todon in Australia. 

11. Food of Living and Extinct 
Elephants. 

(#) Of the Indian Elephant. 
(b) Of the African Elephant. 
(c) Of the Mammoth. 

§ 1. Introductory Remarks. 

My first knowledge of this form dates from the year 1846, when Sir 
Charles (then Mr.) Lyell submitted to me, for examination, some 
fossil mammalian remains, which he had brought with him on his re¬ 
turn from his second visit to America A They formed part of a 
collection which had been exhumed in 1838-89, in digging the 
Brunswick Canal, near Darien in Georgia. A selected series of 
these remains was presented by Mr. Hamilton Couper, the disco¬ 
verer, to the Academy of Natural Sciences of Philadelphia, where 
they were identified by Dr, Harlan, some of whose determinations 
were corrected by Professor Owen, and those of the latter more re¬ 
cently by Dr. Leidy. The locality and the details of the case have 
been described, first by Mr. Hamilton Couper,f and afterwards from 
personal observation by Sir Charles Lyell. The specimens brought 
by the latter included some fragments of the molars of a fossil Ele¬ 
phant, which, after careful examination, I satisfied myself belonged 
to a species wholly distinct from the prevailing fossil form of North 
America, namely, E. primigenius ; my attention having been at the 
time closely directed to the study of the Proboscidia, fossil and 
recent. This determination I communicated to Mr. Lyell, who, 
naturally swayed in his decision by the opinions then prevailing, and 
his estimate of the turning weight of authority, adopted for the 
Brunswick Canal form, the name of E. primigenius, with the com¬ 
ment, that the species ranged from the Alatamaha in Georgia, to the 
polar regions, and thence through Siberia to the South of Europe; 
while I applied to it, in my notes of a systematic classification of the 
Proboscidia, the designation of E. Columbi, after the great discoverer; 

* Second Visit to N. America, 3rd edit. 1855. Vol. i. p. 347. 
f Proceedings Geol. Society, 1843. Vol. iv. p. 33. 
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purposely avoiding a geographical name, which subsequent research, 
or more extended materials, might prove to be restrictively vicious. 

I was fully impressed with the importance of the result, in prov¬ 
ing the co-existence of a distinct species of Elephant with the extinct 
Edentate Fauna of the Southern States of the Union, and as furnish¬ 
ing a probable explanation of the statements made by Humboldt, 
Cuvier,# Yon Meyer, f Blainville, and others, of Elephant remains 
occurring in Mexico, Texas, and other of the Southern States of 
North America. Early in the following year I became acquainted 
with a remarkable series of Elephantine remains, added to the collec¬ 
tion of the British Museum, by purchase, in the spring of 1847. 
They professed to be principally from the vicinity of San Eelipe, on 
the Brazos river in Texas ; and I identified a portion of them as 
being of E. Columbi. But I was prevented from following up the 
subject by my departure to India at the end of 1847, and I reserved 
it for future research. 

Soon after my return to Europe in 1855, Sir Charles Lyell, at 
my request, placed the Brunswick Canal specimens at my disposal, 
and I resumed the investigation of the fossil Elephant of the Gulf 
of Mexico. During the same year, I had an opportunity, on the in¬ 
dication of my friend M. Lartet, of examining, in the Palaeontolo¬ 
gical Gallery of the Jar din des Plantes at Paris, a small molar referred 
to by Blainville, J as having been brought by M. Le Clerc from 
Texas, which I determined to be a milk molar of the same form. In 
18561 was enabled, through the courtesy of M. Humbert, to examine, 
in the Natural History collection of the Musee Academique of Ge¬ 
neva, a series of molars of the same fossil Elephant, brought from 
Mexico by M. H. de Saussure, a grandson of the celebrated Swiss 
explorer of the Alps ; and by the kindness of my friends Mr. Charles 
Norton and Mr. Guild of Boston, I was supplied with an excellent 
cast of the Alabama molar, figured and described by Dr. Warren. § 
Early in the following year (1857) I became cognizant of the most 
perfectly preserved molar of the same form that I have yet seen. It 
was discovered in Mexico, and presented to the Museum of the Col¬ 
lege of Surgeons by Mr. Taylor. This specimen, in conjunction 
with M. Leclerc’s milk molar, supplied the means of determining the 
ridge-formula of the entire set of molars, and of fixing the exact 
serial position of the form among the Elephants. 

The whole of these materials I found to be markedly distinct 
from E. primigenius, and to partake of the characters which are ty¬ 
pified in the Georgian molars from the Brunswick Canal. But to 
place the specific distinction from the Mammoth beyond question, 
I resorted to the crucial test of sawing up the principal molar of the 
Brunswick Canal series longitudinally and vertically, in the manner 

* Oss. Foss. 4to. edit. Tom. i. p. 157. 
■{■ Leonhard and Bronn, Neues Jahrbuch 1838, p. 414 ; Idem. 1840, p. 581. 
j Osteographie. Elephants, p. 190. 
§ “The Mastodon giganteus of N. America,” 1855, p. 1G2. 
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figured in the plates devoted to the Elephants, in the ‘Eauna Anti- 
qua Sivalensis,’ a procedure which commonly quashes at a glance all 
doubts as to the specific distinctness, or otherwise, of Elephant 
molars, in critical cases. The section yielded colliculi, showing rather 
thick plates of enamel folded upon cuneiform cores of ivory, of very 
considerable width at their base, and separated by correspondingly 
open interspaces filled with thick masses of cement. These charac¬ 
ters were strongly in contrast with the attenuated, parallel, and pec- 
tiniform disposition of the materials seen in molar sections of A/. 
primigenius; combined with the dilated outline of the ‘ discs of 
wear,’ and the decided crimping in the plates of enamel, they led me 
to regard the form as occupying a place in the series between JE. an- 
tiquus and JE. Indicus, and as differing more from the Mammoth than 
does the latter from the existing Indian Elephant. These facts were 
epitomised, but necessarily in a very condensed shape, hi the ‘ Synop¬ 
tical table of the Species of Mastodon and Elephant,’ appended to 
the memoir which I communicated to the Geological Society on the 
8th April, 1857.# In it, JE. (JEuelephas) antigum, and E. (Eueleph.) 
JVamadicus, respectively Nos. 10 and 11 of the list, are included in 
the group (f) characterized by M Colliculi approximati, medio leviter 
dilatati, machceridibus undulatis while JE, (Eueleph.) Columbi (No. 
12), and JE. Indicus (No. 13) are included in the next group (<y), 
characterized by “ Colliculi approximati machceridibus valde undula¬ 
tis and for the habitat of JE. Columbi are given “ Mexico, Georgia, 
Alabama,” -with a “ Post-Pliocene (?) age.” Thus, the leading points 
of the dental characters, and the precise place in the natural series 
occupied by the species, were distinctly indicated, together with its 
range of habitat along a stretch of nearly 20° of longitude in the 
regions bordering the Gulf of Mexico. 

In my second memoir, on the same subject, communicated to the 
Geological Society on the 17th June, 1857, I entered into further 
details on the fossil Elephant of the Gulf of Mexico, adding that it 
was found in the fossil state along with species of Mastodon, Mylodon, 
Megatherium, JEquus, &c. An epitome of the paper, with these 
statements, is given in Leonhard and Bronn’s 6 Jahrbuch ’ for 1858, 
p. 379 ; and the name JE. Columbi, is adopted by M. Lartet in his 
important memoir, 4 Sur la dentition des proboscidiens Jossiles,’ f 
showing that my determination of the species had not escaped the 
observation of continental palaeontologists. 

After the communication of the memoirs above referred to, in 
which, I believe, the first attempt was made to determine, with pre- 

* Quart. Joum. Geol. Soc. Yol. xiii. p. 319. 
f “ Trois autres proboscidiens ont vecu dans l’Amerique du Nord pendant la 

u periode post-pliocene on quaternaire ; ce sont t’.Elephas Americanus que M. Leidy 
“ considere comme etant distinct de IE. primigenius; IE. Columbi, Falc., des Etats 
“ du Sud et du Mexique, et le Mastodon Ohioticus que quelques auteurs supposent 
“ avoir ete contemporain des premiers hommes qui se sont etablis dans cette region 
“ du globe.” Bullet. Societ. Geol. de France, 1859. 2e Serie, tom. xvi. p. 505. 
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cision, the nature of the fossil Elephant of the Gulf of Mexico, I 
became acquainted with Mr. Bollaert’s specimen of an adult lower 
molar of the same species of fossil Elephant, from the Brazos Biver 
in Texas, when it found its way into the British Museum : and the 
ground having been thus broken, the attention of Palaeontologists was 
speedily attracted to the subject. 

In September of the following year (1858), Professor Owen, in 
his Address to the British Association at Leeds, while discoursing 
on the geographical distribution of animals, made these remarks :— 
“ Geology tells us that at least two species of Elephant formerly did 
u derive their subsistence, along with the megatheroid beasts, from 
“ that abundant source,” (i. e. the luxuriant vegetation of tropical 
America). “ Nay, more ; at least two other kinds of Elephant {Mas- 
“ todon Ohioticus and Elephas texianus) existed in the warm and 
“ temperate parts of North America.”* * * § On this occasion, Professor 
Owen gives no authority for the name JE. texianus, although then 
announced for the first time, thus by the established usage in Zoology, 
producing it as his own.f But in the second edition of “ Palseonto- 
logy,” published three years later (1861), in referring to the occur¬ 
rence of the Mammoth in North America, he adds, “ where it existed 
“ not only with the gigantic Mastodon Ohioticus, but also with a 
“ second species of true Elephant {Elephas texianus, Blake) the teeth 
“ of which were adapted to a succulent vegetable diet.”J In a foot 
note to this passage, Bollaert’s Antiquities of S. America, 2nd Edi¬ 
tion,’ is cited as the authority for the second species. The author of 
£ Palaeontology,’ omits on both occasions to notice that I had previ¬ 
ously determined the Elephant of the shores of the Gulf of Mexico, 
under a different and recognised specific name ; and in defence of 
the new name, he cites authority, the existence of which I have failed 
to trace. I have ascertained in writing from the publishers (Messrs. 
Triibner), that no second edition of Mr. Bollaert’s work has yet ap¬ 
peared (August, 1862) ; and on consulting the only impression pub¬ 
lished in 1860, I have been unable to detect the occurrence of the 
name even, of E. texianus, anywhere throughout the volume, or the 
name of Blake coupled with any fossil Elephant therein. The sole 
reference to the Texan Elephant is in a note, professing to be by the 
author, in which he states, that the Elephant-bones occurring in Texas, 
are fossil, and well silicified; adding, “ I have deposited a grinder in 
“ the British Museum, which appears to be of a new species, see my 
“ Paper on Mastodon Bones in Chile. Geological Soc. Journal. 
“ 1857.”§ 

* Report Brit. Assoc. Leeds, 1858, Address, p. lxxxiv. 
f In the Leeds Address, Professor Owen is so scrupulously careful on the score 

of citation, that he gives in a foot-note, the names of the gentlemen to whom we are 
indebted for having collected the Purbeck Mammalia. (Address, p. lxxxix). 

1 ‘Palaeontology,’ 2nd. Edit. 8vo. 1861, p. 395. 
§ Bollaert ‘ Antiquarian, Ethnolog. and other Researches in New Granada,’ &c. 

8vo. 1860, p. 80. There is another statement, contained in a foot-note in ‘ Palaeon¬ 
tology’ which demands an observation from me. In the remarks upon Mastodon 
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At length., in November, 1861, Mr. Blake makes his appearance 
about this fossil Elephant. In a paper * on the distribution of Mas¬ 
todon in South America,’ the following sentence occurs, in sequence 
to remarks on the remains of JE. primigenius in North America: 
“ South of the 30th degree of N. latitude it” (the Mammoth), “how- 
“ ever, gives place to a totally different species of true Elephant 
“ (JElephas Texianus, Owen, JE. Columbi, Ealconer), the molars of 
,£ which by their less degree of complexity were more adapted to 
“ triturate the soft succulent herbage of Texas and Mexico.”* Here 
it will be observed, the name JE. Texianus, is, with propriety, so far 

• as published evidence goes, attributed to the author, who had four 
years before become responsible for it. But in February of the 

Arvernensis and Mastodori longirostris, the following sentence occurs: “Both belong 
“ to that section of Mastodon, in which the first and second true molars have each 
“four transverse ridges,” (Foot-note. “First demonstrated by Kaup, ‘ Ossemens 
“‘Fossiles de Darmstadt, 4to. 1835,’) “and for which Dr. Falconer proposes the 
“ name Tetralophodon.” (Op. cit. 2nd. edit. p. 387.) I challenge the production 
from the work cited, of any passage containing the demonstration asserted in the 
note; it is certainly nowhere to be found there: even the word section, or any other 
equivalent term, expressive of the idea of a subdivision of the genus into groups does 
not occur in it, and for the simple reason, that published materials to suggest it, 
did not at the time exist. I was the first to generalise on the subject, and establish 
the constancy of the ternary and quaternary ridge-formula) in the Mastodons as a 
means of ranging all the known species, under the two natural groups of Trilophodon 
and Tetralophodon ; I further extended the same principle of the ridge-formula, to 
the arrangement of the rest of the Proboscidian forms, or Elephants, under the 
divisions of Stegodori, Loxodon, and Euelephas. Until then, the species were in 
extreme confusion; and nowhere was this more signally evinced than in the writings 
of Professor Owen on the family. Kaup, with characteristic fairness, recognises the 
fact, in reference to the Mastodons. In proof, I refer to his ‘ Beitraege,’ 3. Heft. 
(1857) pp. 1, 19. What Kaup vehemently claims as his special discovery, is, that he 
was the first to show the precise number of molar teeth, that succeed each other 
from back to front in Mastodon (excluding premolars, i. e. vertical successors); and 
that his observation on that genus, furnished the cue for determining the same series 
in the Elephants. The ‘ Ossemens Fossiles de Darmstadt,’ is freely quoted in the 
‘ Odontography’ and in the ‘ British Fossil Mammalia,’ both published ten years 
later; yet it is not a little singular, that the demonstration asserted in the note, did 
not prevent Professor Owen from confounding, under the common designation of 
Mastodon augustidens, the dentitition of three distinct species of Mastodon, one of 
them belonging to the section Trilophodon, and two to the section Tetralophodon. 
Further, in the same work, ‘Palaeontology,’ Sismonda’s figure of the Astesan 
Mastodon, is reproduced, as the principal illustration of the genus, under the mis¬ 
nomer of M. Turicensis, and described as having ternary-ridged molars, like M. 
OMoticus, notwithstanding that Sismonda,§ confirmed by myself after a detailed 
examination, figures and describes it as quaternary-ridged: M. Turicensis, (a 
synonym of M. Tapiraides of the French palaeontologists) being a miocene species 
of the Dinotherian type, and the Astesan Mastodon, {M Arvernensis) a pliocene 
species of another type. These and other like errors, which I could adduce, are 
brought out in a work professing to be an exposition of the science at the present 
day. But with reference to the ‘ Bollaert’ and ‘ Kaup’ citations here challenged, it 
is necessary to direct attention to the reprehensible practice of citing known works. 
for matter, the existence of which cannot be traced in them. 

§ ‘ Osteographia di un Mastodonte Augustidente.’ Turin, 1851. 4to. p. 23, 
line 10. PI. I. fig 2. 

* Geologist, 1861. Yol. iv. p. 470. 
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present year, anotlier paper appeared in the same periodical, entitled, 
‘ On a fossil Elephant from Texas (E. Texianus),’ by Mr. Blake, who 
now stands sponsor for that specific designation himself, E. Columbi 
being quoted as a synonym.* It is a nice point to decide to whom 
the credit of the new name should be awarded. Professor Owen, at 
first produces it as his own, and then, after a long interval, assigns it 
to Mr. Blake: while conversely, the latter, in the first instance, un¬ 
guardedly attributes it to Professor Owen, and then takes it to him¬ 
self. There is jactitation of the name between the two naturalists, 
with hesitation and self-denial on both sides; but it is clear that it 
is a joint production ; and there is a consistent harmony of ideas and 
expression in their reasoning regarding the succulent food of the 
fossil species. Indeed, the only difference which I can detect, is, 
that Professor Owen introduces the name with a small initial, and 
Mr. Blake with a capital; by the canons of nomenclature the younger 
naturalist has the advantage of his senior. But the usage of science 
does not countenance such accommodating arrangements, when the 
result is to prejudice a prior right. 

Let us now see what intrinsic claims the Elephas Texianus of 
Messrs. Owen and Blake has upon the recognition of paleontologists, 
Mr. Blake being their exponent;— 

“ As the British Association, in their rules for Zoological Nomen- 
“ clature, have authoritatively sanctioned the principle that names 
“ not clearly defined, and likely to propagate important errors, may 
“ be changed, and as the name of JE. Columbi lays itself open to the 
“ grave charge, that it is not clear, whether it is named in honour of 
“ Columbus, or because it is found in Columbia (Venezuela y Nueva 
“ Granada), I trust that this name will not be accepted. That of 
“ E. Texianus, founded upon a yet unimpeached geographical dis- 
“ tinction, if it has not the advantage of published priority, yet gives 
“ a more lucid idea of the nature of the species which it indicates. 

“ The figure by Mr. Mackie gives a better idea of its appearance 
“ than any mere verbal description. I however define it as Elephas 
“ Texianus, dentium molarium (M. 6.) Colliculi undulati, magis 
“ remoti quam in E. Indico. Its association with E. Indicus and 
“ Armeniacus, by Dr. Ealconer, seems warranted by its legitimate 
“ affinities.” (Op. cit. p. 58.) 

In reply to the first point, the author must permit me to remark 
that the supposed ‘important error ’ and 4 grave charge’ are only 
the results of imperfect knowledge and inexperience. The derivation 
of E. Columbi is so obvious, that nothing I can say could make it 
plainer. No educated naturalist could apply the term to the 
geographical region of Columbia, without giving it an adjective form, 
or supplementing the last vowel with an important terminal diphthong, 
the requirements of the case being inexorable. Putting aside the 
fact that Columbia was nowhere in question as a habitat of the 

* Op. cit. 1862. Vol. v. p. 57. 
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species, the British Association has not legislated against Latin 
grammar. 

As regards the force of the claim, put forward in the second 
clause,—every terrestrial mammal must have a regional habitat some¬ 
where ; but I fail to apprehend how the proposed geographical name 
would convey ‘ a more lucid idea of the nature of the species.’ In 
natural history, the distinctive characters of species are commonly 
founded on something more intrinsic and tangible. Further, four 
years before, I indicated that the fossil species had ranged from 
Georgia to Mexico, a stretch of nearly 20° of longitude. To restrict 
it to the intermediate region of Texas would be a step of retrograde 
error. 

In the proposed specific definition, I fail to detect a single term or 
character which is not either expressed, embodied, or implied, in my 
Synoptical table above referred to ; with this difference, however, 
that the author has mal-adroitly handled terms of which he knew the 
meaning but imperfectly. The colliculi, or constituent ridges of the 
unworn teeth, are not undulated; but the enamel plates of these 
ridges are crimped, and their worn edges in the abraded, molar, dis¬ 
play the character by their ‘ machcerides undulates.’ 

On these grounds, I cannot acquiesce in the ingenuously avowed 
aspiration, that the law of priority should in this case give way, in 
order that E. Texianus of Owen and Blake might supplant the 
earlier name of _E7. Columbi. The reasons assigned for the proposed 
change are so light and trivial, that I should not have considered it 
necessary to notice them, but for the fact that the paper is accom¬ 
panied by an illustration of the Bollaert-Molar; for a figure of a 
new or imperfectly known form, will always carry with it a citation 
of the name it bears, and of the paper in which it occurs, however 
slight the latter may be. 

§ 2. Dentition of E. Columbi. 

I shall now examine tbe principal remains of E. Columbi that have 
come under my observation. 

Of the milk-dentition, the only specimen which I have seen is a 
penultimate milk-molar (m. m. 3.) in situ in a finely preserved left 
ramus of the lower jaw of a very young Elephant, contained in the 
Palaeontological Gallery of the Jardin des Plantes, and labelled 
(No. 77), as having been brought by M. LeClerc from Texas. It 
attracted the attention of Blainville (who figured and described it 
in the dental series of JE. primigenius) as presenting unusual cha¬ 
racters :— 

“ Le troisieme echantilion est plus interessant, d’abord a cause de 
“ son origin, puisqu’il vient du Texas d’ou il nous a ete rapporte par 
“ M. LeClerc, et ensuite parce qu’il semble indiquer quelque chose de 
“ particulier.”* In this young molar, the anterior ridge, together 

* Osteographie Elephants, p. 190, pi. x. fig. ii. c. 
N. H. R.— 1863. E 
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with the front talon, are broken off, the remaining part of the crown 
being composed of seven ridges and a slight posterior talon. These 
ridges are quite intact, and much more apart, than in E. primigenius, 
agreeing in this respect with E. Indicus. The digitations are well 
marked at the apex, forming distinct points, and in the last ridge 
their separation can be traced to a depth of nearly an inch, a con¬ 
dition which ordinarily involves a high degree of crimping of the 
enamel plates. The crown is narrow in front, and widens so abruptly 
behind, as to have suggested to He Blainville the term ‘ subdidyme ’ 
to characterize it; he describes it as resembling most the analogous 
tooth of the existing African Elephant. This peculiarity is best 
expressed by the dimensions, viz., length of crown 2.7 inches, width 
in front at the second ridge 1.1 inches, width behind 1.7 ; the length 
being to the extreme width in the ratio of about 3:2. The empty 
alveolus of the last milk-molar (m. m. 1) is distinctly visible in M. 
Le Clerc’s specimen. The penultimate milk-molar thus yields, for its 
term in the ridge-formula, 8 colliculi besides talons. The specimen, 
so far as mineral condition is concerned, is well fossilized, like those 
from the Sewalik Hills, and the “ Eorest bed ” of the Norfolk coast, 
being hard, heavy, and weathered, and not adherent to the tongue. 

The specimen next to be noticed, is a detached and very finely 
preserved antepenultimate true molar (m. 1) of the lower jaw left 
side, No. 74tla of the additions to the Cat. of Eoss. Mamm. of the 
Boyal College of Surgeons. It is a comparatively late acquisition 
(since 1855), and was brought from Mexico by Mr. Taylor. The 
crown and body of the tooth are quite perfect from end to end; the 
fangs are mostly broken off, but a portion of them still remains. 
The crown is composed of twelve colliculi, with front and hind 
talons. Of these the eight anterior divisions are worn, the rest 
being intact. The discs of wear are wide and open, wider than in 
the ordinary varieties of the existing Indian Elephant, and nearly 
approaching the width commonly presented by JE. antiquus. But 
they differ from those of the latter species, in showing no angular 
expansion in the middle of the discs, and no outlying loop at the 
angles. In this respect they correspond more with the discs of the 
existing Indian Elephant. The edges (machcerides) of the enamel- 
plates are highly crimped with numerous close-set flexures ; in this 
respect also maintaining a resemblance to the Indian Elephant, and 
differing from JE. antiquus. Notwithstanding the distinctions here 
indicated, the aspect of the crown in the Mexican molar, bears a 
striking general resemblance to that of typical specimens of the same 
age of JE. antiquus, the most obvious difference being, that the crown 
in the former is much wider in proportion to the length, than in the 
latter, in which the molars have narrow crowns, like those of the 
African Elephant. The specimen is represented by fig. 1 of PI. II. 

A notable peculiarity in the Mexican tooth is, that the body of 
the molar is very much bowed sidewise, i. e. concave on the outer 
side and convex on the inner. The amount of arcuation is much 
greater than I remember to have seen in any other species of 
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Elephant, fossil or recent, in molars of corresponding age, viz., 
adolescent. Something of the same kind is seen in Mr. Bollaert’s 
specimen, as figured in the ‘ Geologist ’ : but in this case, in a minor 
degree, in consequence of the anterior third of the crown having 
been worn away. I believe that this peculiarity in the lower molars 
of E. Columbi is a constant character of the species, and that it bears 
a relation to the converging form of the rami of the jaw, to be 
noticed in the sequel. 

The dimensions of the Mexican molar are : 

Length of crown 7 .4 inch. 
Width of ditto in front 2.3 „ 
Greatest ditto 2.5 „ 
Height of ditto at 8th ridge 4.3 „ 
Space occupied by the 8 anterior discs 4.3 „ 

It is hardly necessary to remark that the characters of the molar 
above described, differ entirely from those of the common form of 
the Mammoth of North America. 

Yon Meyer, in the ‘Neues Jahrbuch’ for 1840,# briefly notices 
some fossil remains of Mastodon and Elephant, contained in the 
Mexican collection of Herr Uhde. Among these are an upper and 
lower molar, of a fossil Elephant, in which the enamel-plates were 
wider apart than in E. primigenius, in this respect having a closer 
resemblance to those of E. proboletes of Eischer de Waldheim, 
which Lartet conjecturally refers to E. meridionalis. The descrip¬ 
tion would agree with that of E. Columbi, from the same region. 

Sir Charles Lyell’s Georgian specimen, from the Brunswick 
Canal, upon which my first knowledge of E. Columbi was founded, 
consists of the middle portion of the penultimate or last true molar, 
probably the latter (m. 3) lower jaw right side, broken off, both 
at the anterior and posterior ends. The fragment comprises ten 
complete ridges, with part of two others, of which the anterior seven 
are more or less worn. All the fangs are broken off, together with 
the basal mass of ivory. The summit of the crown is concave from 
back to front, and the tooth is also concave with a little torsion on 
the outside, and convex inwards, showing that it was considerably 
arcuated laterally, like the specimen last described. The discs of 
wear are of moderate widths as in the Indian Elephant, with a ten¬ 
dency in some of them to expansion in the middle. This is most 
pronounced in the second, where the expansion nearly attains half 
an inch. The plates of enamel are thicker than in the Mammoth, 
and about equal to those of the Indian Elephant; they present a 
considerable amount of parallel shallow plaiting, which is promi¬ 
nently shown where they rise above the level of the cement. The 
wear of the crown takes place in a succession of steps, from the 

* Leonhard and Bronn’s ‘ Jahrbuch,’ 1840. p. 581. 
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front backwards, which it is of importance to notice with reference 
to the inferred food of the species. These steps rise like a flight of 
stairs, each being composed of the whole mass of cement of one of 
the valleys, and the combined enamel plates and ivory of the ridge 
immediately behind it. There are five of these steps in the Geor¬ 
gian specimen, the posterior ridges being intact. 

The dimensions are as follow: 

Length of crown measured at the base 9;5 inch. 
Ditto ditto at summit of crown 6.9 ,, 
Width of crown in front 3.2 „ 
Ditto at 4th remaining ridge 3.5 „ 
Ditto behind at widest part 3.3 „ 
Height of ditto at 8th plate where unworn 6.2 „ 
Ditto of anterior worn plate 2.5 „ 

PI. I. represents a longitudinal section of the specimen, by 
which the specific distinction from the Mammoth is best shown. 
The plates converge from the convex base to the summit irregularly, 
but somewhat like the voussoirs of an arch; so that the same num¬ 
ber of plates, diminishes from 9.5 inches at the base to about 7 at 
the crown. The ridges are not so high as in the Mammoth, and 
their constituent elements, i. e. the enamel, ivory, and cement are 
thicker. In the interval between the 10th and 11th ridges, the 
cement attains, near the base, the excessive thickness of six-tenths of 
an inch, being about twice as much as what is ordinarily seen in the 
section of the Mammoth. Dor the contrasted difference, I refer to 
the sections, pi. I. fig. 1, of the ‘Fauna Antiqua Sivalensis.’ 

The specimen next to be noticed is No. 33,218 of the MSS. 
register, British Museum, Palseont. Gallery. It was acquired of Mr. 
Bollaert, and it bears a record of having been procured from San 
Felipe de Austin, on the Brazos river, in Texas. It is figured in the 
‘ Geologist.’# This superb morceau consists of the posterior three- 
fourths of the last true molar, lower jaw, left side, well advanced in 
wear. The crown presents the remains of the posterior fourteen 
ridges and hind talon ; the anterior portion had been ground down 
by use, and has disappeared. The two anterior ridges are worn to 
the base, and confluent in a common depression of ivory, upon which 
a slight islet of enamel remains. Of the succeeding ridges, the next 
seven are worn down into transverse discs, which are open, and 
bounded by highly crimped and thick plates of enamel, bearing a 
close resemblance in this respect to the corresponding teeth of the 
existing Indian Elephant. Some of the plates show a considerable 
amount of undulation in the general sweep of the machcerides, but 
there is no tendency to the mesial expansion, or outlying loop, seen 
in JE. cmtiquus. The five posterior ridges are all more or less affected 
by wear; the most of them present distinct annular discs on the tips of 
the digitations, which are seen to be of large size, as in JE. plccnifrons 

* Yol. 5. p. 57, PI. IV. 
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and E. meridionalis. The eighth ridge shows these annular discs 
semi-confluent into a transverse depression. The ninth presents five 
worn digitations; the tenth and eleventh six, and the twelfth five. 
There is no mark of pressure behind, proving the tooth to be the last 
of the molar series. The space occupied jointly by the first six dis¬ 
tinct transverse discs, amounts to 5.4 inches, giving an average of 
nine-tenths of an inch to each ridge. This is considerably greater 
than that shown by the crown of the Georgian molar, but it is to be 
borne in mind that the difference is accounted for by the teeth being- 
in different stages of wear. 

The principal dimensions are: 

Extreme length of crown 12.5 inch. 
Width of ditto at first transverse disc 3.0 33 

Ditto at fifth ditto .... 3.7 33 

Ditto at eighth ditto .... 3.8 33 

Ditto at ninth ditto .... 3.1 33 

Height of crown at ninth ditto where highest 
Space in length occupied by the six anterior 

5.4 
• yy 

distinct discs of wear 5.4 33 

Making allowance for the part of the tooth borne upon the an¬ 
terior fangs, which has been worn away, the entire molar must have 
been of very large size; and it indicates a species that attained 
colossal dimensions. 

Other illustrations of E. Columli, are furnished by a collection of 
fossil bones, part of which was purchased for the British Museum in 
1847. They are stated to have been found by Mr. W. Huff on the 
banks of the Brazos Biver, near San Eelipe de Austin in Texas. 
One of the specimens, a fine Bovine skull, (Bison latifrons, Leidy), 
is identifiable with a figure given by Hr. W. M. Carpenter, of Hew 
Orleans, who published the first account of these remains. Among 
them were numerous fragments of bones, said to have been of Ele¬ 
phant and Mastodon; the teeth of Elephants, especially, predomi¬ 
nating. A proboscidian tusk measured eleven feet in length, and 
twenty-six inches in girth at the base; but no details are given 
regarding the molars of ElephasA In the series, belonging to the 
National Collection, reputed to be of this origin, (Nos. 20,701-5 
MSS. Register) is a superb specimen (No. 20,702) of a last molar of 
the lower jaw right side, comprising the posterior three-fourths of 
the crown in fine preservation, the anterior part having been lost by 
a vertical fracture. Eifteen ridges are presented together with a 
talon-ridge. Of these, thirteen are more or less worn, the seven 
anterior into continuous transverse discs, which, measured along the 
surface of the crown, occupy a length of 4.6 inch. The two next (8th 
and 9th), are divided towards the outer side by a wide fissure into 
two unequal flattened elliptical discs ; the 10th yields three discs, 
the 11th four, and the 12th five thick annular depressions. The 
rest are nearly intact, and present from four to five very thick digi- 

* Silliman’s Journal, 1846, 2nd Series, Vol. I. p. 245. 
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tations. The enamel-plates of the seven anterior bands, present 
irregular secondary wavy curves, but they are free, or nearly so, 
from crimping. In this respect, and in being perceptibly thinner, 
they differ considerably from the other Texan lower molar, No. 
33,218 above described. Regarded sidewise, the ridges look very 
thick and massive, and they are retrofracted about half way up, by 
an abrupt flexure, somewhat like the Pourentrui molar figured by 
Blainville, (Elephants, p. 199, PI. X fig. Ya). 

The principal dimensions are r 

[Length of space occupied by 13 worn ridges 8.5 inch. 
Ditto „ by 7 anterior ditto 4.6 „ 
Width of crown in front . . . 3.4 „ 
Ditto in middle . . . . 4.6 „ 
Ditto greatest . . . 4.8 
Greatest height of crown . . . 7.2 „ 

The dimensions above, yield an average of about .7 inch to the 
seven anterior discs, and .65 to the series of thirteen, being considera¬ 
bly less than in No. 33.218. The latter, also, in the thickness and 
undulation of the enamel- plates, resembles more the existing Indian 
Elephant. Although crimping is absent from the fossil under 
description, the great thickness of the ridges, and the limited num¬ 
ber and massiveness of the digitations, remove it from E. primige- 
nius, in which the digitations are slender, and double the number. 
The width of the crown is enormous, being nearly 5 inches, agreeing 
in this respect with the Alabama molar to be noticed in the sequel. 
Although with some doubt, I refer the specimen to E. Columbi. It 
is well fossilized and adheres strongly to the tongue. 

Another specimen, of the same series, (No. 20,702), is 
ment comprising the posterior two-thirds of a left lower penultimate, 
(m. 2.), and including eleven ridges, the talon being wanting. Of 
these the anterior six are partly worn, but none of them into trans¬ 
verse discs; the first three, are in three divisions, each forming a 
flattened ellipse; the enamel is thick, but does not show any con¬ 
siderable amount of crimping. The ridge-plates are nearly vertical, 
and the intact digitations of the hinder ones are thick. The crown 
is well coated with cement. 

a frag- 

The following are the dimensions: 

Length of fragment . . . 7.8 inch. 
Width in front, at middle of plate . , 3.4 „ 
Height where intact at 7th ridge . . 5.7 „ 

The above dimensions yield an average of .7 inch to each 
ridge. The specimen agrees very closely, in every respect, with the 
corresponding molar of the Indian Elephant, and with the characters 
of the lower molar No. 33,218. 

There are other Elephant molars in the Texan series, which 
belong to a different species, to be noticed in the sequel. 

The late Dr. Warren, in his excellent monograph on the ‘ Masto- 
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don of North America,’ has figured three specimens, selected by him 
as representing the principal varieties of fossil Elephant, occurring in 
the United States. One of these, of which I possess a cast, (op. 
citat. pi. xxviii. A. p. 162.) is the Alabama tooth, stated to have been 
found in the neighbourhood of the Gulf of Mexico. It consists of 
the middle portion of an enormous last upper molar, right side, well 
advanced in wearj the anterior part supported on the large front 
fangy had been ground down by use, and the posterior third wanting. 
The fragment exhibits eight complete ridges and the half of a ninth 
in front. Of these, three anterior are worn into continuous trans¬ 
verse discs which are open, but without mesial expansion. They 
bear a close resemblance in general contour and in the sweep of the 
secondary curves of the enamel-plates to those of the Bollaert molar 
described above, as figured in the c Geologist.’ It is difficult to 
measure the amount of crimping on these plates from a cast. Dr. 
Warren describes the enamel-edge as slightly undulating; but his 
figure represents them to be distinctly and closely festooned as in 
the molars of the existing Indian Elephant. The fourth ridge has 
the digital terminations semi-confluent into the three distinct discs ; 
the fifth into four ; while the three last ridges are nearly intact. The 
digitations of the latter are very thick, and do not exceed four or five 
in number, while commonly, in E. primigenius, they are slender and 
numerous. In illustration of the difference, I may refer to pi. xxviii. C. 
of Dr. Warren’s work, representing a huge upper molar of E. grimi- 
genius from Zanesville, in Ohio, in which the corresponding ridges 
exhibit the ringed tips of ten slender digitations. The cement filling 
the valleys is partly removed by decay and denuded on the sides of 
the crown, in the Alabama tooth, so that the character is somewhat 
disguised ; but the discs of wear appear to rise in successive steps as 
described above of the Darien molar ; bearing in mind that the one 
is an upper and the other a lower molar. 

The following are the principal dimensions supplied by the cast: — 

Length of the molar measured at base . 7.0 
Do. of the 8 posterior ridges at base of crown 6.6 
Width of crown at 8rd ridge . . 4.6 
Greatest do. behind . . . 4.9* 
Height of the last ridge (intact) . . 8.0 

The above dimensions give an average of eight-tenths of an 
inch as the thickness of the ridges, a proportion which, I believe, is 
never attained in the true Mammoth. With the reserve dictated 
by the defects of a cast, and balancing all the characters, I am led to 
regard the Alabama molar as being of E. Colnmbi. Dr. Warren 
appears to have considered it as an extreme variety of JS. primigenius. 

The only other dental remains of this species which I have seen 

* Dr. Warren states the length to be seven and the width four and a half inches. 
The cast may give a line or so of excess; but the crown with its coat of cement 
must have exceeded 5 inches in width. 
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were some mutilated specimens of adult molars in the Musee Aca- 
demique of Geneva. They were brought from Mexico, by M. H. de 
Saussure. fCo account of them, so far as I am aware, has as yet 
been brought out; and the notes which I took were of a general 
character, without entering on details. They agreed, in all their 
leading characters, with the Georgian form from the Brunswick 
Canal in presenting comparatively broad ridges, separated by wider 
intervals than in the Indian Elephant, but attaining less elevation 
than in the latter; the enamel plates well crimped, and the discs of 
wear open. They impressed me, at the time, as being distinct alike 
from the Indian Elephant and from Id. antiquus, and still more 
distinct from the Mammoth. The same collection contained the cast 
of a magnificent specimen of an adult lower jaw of Mastodon 
Andium, invested with a very massive and elongated incisive beak, 
deflected downwards, and retaining the basal section of one very 
large incisor. The original was stated to have been found near 
Tlascala, and it appears to be the adult mandibule of the same form, 
which yielded the younger specimen figured and described by 
Laurillard in d'Orbigny’s Yroyage. 

The materials above described, supply only two entire teeth, both 
being of the lower jaw, i.e. a penultimate milk-molar (m. m. 3), from 
Texas, and an antepenultimate true molar (m. 1) from Mexico, the 
former showing eight ridges, and the latter twelve ; but as these two 
agree in the number of their ridges with the corresponding tooth of 
the Indian Elephant and Mammoth, and as they exhibit the same 
series of progressive increments, the complete ridge-formula is in¬ 
ferred to have been thus r — 

Milk Molars. True Molars. 

^4, 8, 12? 12, 16, 20—? 

4, 8, 12, : 12, " 16, 20—P 

The last true molars, above and below, commonly present from 
twenty-two to twenty-four ridges in the Indian Elephant and 
Mammoth. It remains to be seen, whether, taking into account the 
greater thickness of these ridges in Id. Columbi, they ever exceeded 
twenty in that species. 

The species clearly belonged to the group Jduele'phas, and in so 
far as the dental characters go, its nearest affinity was with the 
existing Indian Elephant, occupying a position in the series between 
it and JE. antiquus. It differs from the latter by the absence of the 
constant mesial and sub-angular expansion of the discs of wear, 
common to it in a minor, and to the African Elephant in a major 
degree. The difference from the Indian Elephant is less considerable, 
consisting chiefly in the enamel-plates being less strongly crimped, 
and in the discs of wear being more open. Judging from the tri¬ 
turating characters of the molars, so far as the analogy of the living 
species will help us, the food of Id. Columbi was probably like that of 
the Indian species, consisting of branches, twigs, and leaves of 
certain trees, with reedy grasses, and other similar vegetable matters. 
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To my apprehension, they do not indicate succulent matters (i. e. in 
the botanical sense of the word) to have been the staple food of the 
species, as conjectured by Messrs. Owen and Blake, nor anything less 
ligneous than the aliment of the Indian Elephant. The grounds of 
this opinion will appear fully in the sequel, in discussing the general 
bearings of the question with reference to the food of other fossil 
Elephants. 

Of the cranium and other bones of the skeleton, nothing is at 
present known, although it is probable that abundant remains exist 
in the North American and Mexican collections. Silliman’s Journal 
for 1838 contains an account of some elephant-bones, discovered in 
Jackson County, Ohio.# Among these was a lower jaw, of which a 
rude sketch is given, along with that of E. primigenius. The rami 
are represented as converging to a pointed chin, and a very contracted 
symphysial gutter; totally different from the broad rounded chin, 
and wide gutter which are constant in E. primigenius. In both 
respects, the figure agrees more with the mandibular form presented 
by E. Indicus, and E. antiquus. The bowed Mexican molar, above 
described, would suggest that the mandibule of E. Columbi was of a 
similar form. But the figure of the Elephant of Jackson County is 
too imperfect to be reliable for more than a conjecture. The figure, 
in the same plate, of a detached molar, represents a crown, resemb¬ 
ling that of the Mammoth. The anonymous author of the communi¬ 
cation provisionally names the form E. JacJcsoni, but that this means 
nothing more than to serve the occasion, is implied by the fact that 
he names the existing species, compared with it, as E. recens, i.e. the 
Indian Elephant. 

The 4 Huff Collection ’ from Texas, in the British Museum, 
includes (No. 20,705) a right ramus of the lower jaw, which presents 
the outer shell of the bone entire, from the posterior edge of the 
ascending ramus, to the symphysis; but the inner side broken off 
vertically along the middle of the alveolus, the whole of the inner 
wall of which is removed, together with the molar contained in it, 
and the beak of the mentum is broken off. Being so mutilated, it is 
impossible to say to what species it belonged. But the diastemal 
edge of the symphysis slopes gently forwards, and with much less 
vertical abruptness than is characteristic of the mandibule of E. pri¬ 
migenius. It is therefore not unlikely that the specimen belongs to 
E. Columbi. 

Apartfrom the very numerous instances, recorded in the American 
Journals, of the occurrence of Elephant-remains in most of the United 
States, and commonly attributed to the Mammoth, there are two 
cases bearing upon E. Columbi which require special notice. 

The first from the same reputed Texan series, in the National 
Collection, is an enormous fragment of a cranium, composed of the 

* Silliman’s American Journ. 1838, vol. xxxiv. p. 347, et seq. “ On Mather’s 
Report on the Geological Survey of Ohio.” 
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right maxillary, part of the malar, and the right half of the palate, 
containing a stupendous last true molar (m. 3), in situ, in fine 
preservation. The posterior half of the alveolus is wanting, leaving 
a great part of the tooth exposed. The anterior part of the crown, 
borne on the large front fang, had been ground away, but its presence 
is distinctly indicated by the fang pit of the inner division, in front 
of the tooth. What remains of it is composed of twenty ridge-plates, 
with a single talon-digitation appended behind. The anterior four¬ 
teen or fifteen are more or less worn, the hinder ones being intact. 
The general plane of the worn surface is quite flat, as is usual in 
Mammoth-molars, and is free from any tendency to the terraced steps 
seen on the crown of JE. Columbi. The discs of wear form narrow 
closely compressed bands, transverse and straight, with no medial 
expansion. The enamel-plates are thin, and as a general rule un¬ 
plaited, although some of them, as in the fifth ridge, exhibit a certain 
amount of fine crimping. The enamel-edges (macJicerides) rise but 
very little in relief above the ivory and cement. The ridge-plates 
are vertical, and enormously high, the fourteenth, which in the germ 
was not the highest, measuring between 10.5 and 11 inches. The 
five hinder plates fall off very rapidly in height. The crown is very 
broad, being but a line or two short of five inches. 

The following are the principal dimensions:— 

Length of crown measured by a tape, over the summit 
from base of talon to anterior fang-pit . . 18.25 in. 

Ditto from hind talon to anterior fang, straight by 
callipers ...... 14.2 ,, 

Width of crown in front 
Ditto at middle of ninth ridge 

3.4 
5.0 
3.5 

10.7 
Ditto behind 
Height of fourteenth ridge 

The ridges are so condensed that the joint length of the posterior 
twelve, having worn discs, amounts only to 6.7 inches, being an 
average of about half an inch to each. The Alabama tooth and this 
Texan molar agree in being of very large size; but they differ 
throughout in the detail of distinctive characters. I can detect 
nothing by which the latter can be distinguished from E. primigenius. 
It is of a colossal size. The substance of the bone and tooth is iron- 
shot, and the matrix is a coarse ferruginous gritty sand, mixed with 
fine gravel. 

The second case is more remarkable aud important, being that of 
the fossil Elephant of the Pliocene Eauna of Niobrara, an affluent of 
the Missouri Diver in Nebraska, the account of which, by Dr. Leidy, 
has excited mueh interest and surprise among Palaeontologists.# 
According to that distinguished naturalist, this extinct Eauna has 
already yielded 3 distinct Canidce; 3 distinct Fdidce; 2 Rodents ; 
8 Ruminants, the majority of them new ; 8 Eguidce, belonging to six 

* Proceed. Acad. Nat. Scien. Philadelp., 1858, p. 20, et xcq. 
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genera or sub-genera; 1 large Rhinoceros (JR. crassus, Leid.) “ which 
“ appears to have had almost the same size and formula of dentition 
“ as the recent Indian Rhinoceros, JR. Indicus1 Mastodon of the 
sub-genus Tetralophodon, JMJ. mirificus, Leidy, and a huge Elephant, 
JE. (JEueleph.) imperalor, Leidy. The published descriptive details of 
this Elephant are as yet but very meagre. One specimen only is 
mentioned, being the anterior portion of an upper molar, of larger 
dimensions than any known to the author. The crown is stated to 
be “ within a line or two of five inches in breadth, and within a space 
“ of seven inches, only eight enamel folds or double plates exist.” 
This would give an average of nearly nine-tenths of an inch to each 
ridge, corresponding closely with the proportions yielded by JE. 
Columbia The ridges are described as becoming worn into trans¬ 
verse strongly crenulated ellipses. Dr. Leidy adds, “ that the frag- 
“ ment of the tooth has been assumed to belong to an unnamed 
‘£ species, from the fact that it was found in association in a fauna 
“ very distinct from any previously noticed. 

§ 3. Range of Habitat and Geological position of JE. Columbi. 

The precise localities where remains of the species occur in 
Mexico, and the conditions under which they are met with, are but 
imperfectly known. The best authenticated site is the ‘ Barranca of 
Regia ’ near Real del Monte, 60 miles north of the city of Mexico. 
It is stated in Silliman’s Journal, that in that region, they are found 
in some places in beds overlaid by lava.f The fragments of Ele¬ 
phant-molars communicated by Humboldt to Cuvier, are said to 
have been found at Hue-buetoca, in the valley, and not far from 
the city of Mexico.J Cuvier describes the remains from Hue- 
huetoca, as detached plates of very large molars, compressed, and 
with the enamel attenuated and barely crimped, as in the Siberian 
Mammoth. Von Meyer states, that the remains brought to Europe 
by Herr Uhde, were met with, partly, in the valley of Toluca, 
near the Hacienda of Salceda, about 9000 feet above the level 
of the sea; partly near the ancient pyramid of Wilcox, on the 
Chilco-Lake, at 7500 feet above the sea, and some others on the 
hills of Chapultepec, about 100 feet above the level of Mexico. § 
M. H. Saussure, in a communication, with which he has very 
courteously favoured me, mentions, that the remains of the 
fossil Elephant, which he brought from Mexico, were met with in 
the deposits of Puebla, and on the slopes of Tacubaya, in the valley 
of Mexico (antea p. 44) ; and that the Mastodon remains occurred,, 
some of them near JKJalapa, others at Atonilco el grande, near Real 
del Monte, and the great mandibule with the elongated beak (antea 

* Idem. p. 29. 
+ Silliman’s American Joiirn. of Scien. 2nd Ser. 1858, p. 283. 
f Cuvier. Oss. Foss. 4to tom. i. p. 157. 
§ Leonhard and Bronn’s Jahrbuch, 1840, p. 581. 
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p. 56) near Tlascala. In reference to the stratigraphical nature of 
■the deposits, he adds : “ Je crois que tons les terrains du plateau, 
“ composes d’argiles et de cinerites contiennent les memes especes. 
“ Ce sont des amas de dejections volcaniques melees par les eaux qui 
“ ont rempli les basfonds. Ils ont une puissance de plus de 100 
“ pieds.” The remains which have been observed in Texas were 
discovered on the banks of the Brazos and Colorado Elvers, at San 
Eelipe, Bastrop, &c. in the prairie-deposits.* * * § Cases of the occur¬ 
rence of Elephant-remains in the valley of the Mississippi, in the 
States of Louisiana, Arkansas, and Mississippi have been recorded, 
but not in sufficient detail to determine the species. Dr. Warren 
mentions, that he possessed thirty molars of the fossil Elephant of 
Alabama, but he gives no details regarding the conditions under 
which they were found.t All the circumstances connected with the 
remains occurring in Georgia have been carefully investigated by 
able observers. Between the Apalachian Mountains and the At¬ 
lantic there is a wide stretch of horizontal tertiary strata, forming 
three terraces, each about twenty miles wide.J The lowermost, or 
littoral platform, rises from ten to forty feet above the level of the 
sea, and stretches at least 400 miles northward to Newbern on the 
ISTeuse in Carolina. The deposit is fluvio-marine, resting upon 
Eocene strata: although mainly marine, it contains beds of fresh¬ 
water origin, in which the Mammalian remains occur. Lyell con¬ 
siders it to be very analogous to the great Pampean formation of 
South A^merica, as described by Darwin, and to be of Pleistocene 
age. The bones were found between four and six feet below the 
surface, imbedded in clay, resting on yellow sand, and belonged to 
Megatherium, Mastodon, Elephant, &c. The ascertained range of 
E. Columbi, from Mexico to Georgia, includes 18° of Long, and 12° 
of Lat. between the parallels of 20° and 32°. But there are grounds 
for suspecting that it ranged into South America. M. Lartet has 
recorded the fragment of an Elephant’s molar, characterised by thick 
ridge-plates, brought from Cayenne in Erench Guiana by Captain 
Perret, and presented by him to the museum of Marseilles.§ What 
makes this not improbable, is the fact, that Dr. le Conte while in 
Honduras, examined the Mastodon-bed near the village of Tambla, 
in one of the passes, leading from the plain of Comayagua to the 
Pacific, and satisfied himself that the species found there was iden¬ 
tical with M. giganteus, (Ohioticus) of North America.|| It is 
therefore not unlikely, that the fossil Elephant of Georgia, may have 
ranged still further south than Mexico, into Guiana. 

* Bollaert. Journ. R. Geograph. Soc. Vol. xx. 1850, p. 115-117. 
t On Mastodon giganteus, p. 62. 
| Hamilton Couper. Geol. Proceeds. 1843, Yol. 4, p. 33; and Ly ell’s Se¬ 

cond Visit to North America, 3 edit. 1855. Yol. 1, p. 347. 
§ Bullet. Soc. Geol. de France, 2d Ser. tom. xvi. p. 500. 
[| Proceed. Acad. Nat. Scien. of Philad. 1858, p. 7. 
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§ A Associated Fossil Mammalia. 

Of the Mexican Mammal cotemporaries of E. Cohmbi, but very 
little has as yet been ascertained. Yon Meyer, in his notice of Herr 
Uhde’s collection, mentions a Mastodou, resembling M. angustidens of 
Kepfnach in Switzerland ; a phalangeal bone of a Pachyderm, bearing 
some resemblance to that of the genus Rhinoceros ; and upper and 
lower molars presenting the characters of the existing genus Equus* * * § 
The collection formed by M.H. de Saussure, included Mastodon Andium, 
as distinguished by the French Paleontologists from M. Himboldtii. 
In Texas,t as already stated, JE. Colimhi was found along with re¬ 
mains of Tapir us Americanus (Leidy), Bison latifrons (Leidy), a 
species of Mastodon not named; bones supposed to be of a species of 
Mylodon, and probably also a colossal form of JE. priniigenius. 

The Georgian remains from the Brunswick Canal have been 
severely examined by different paleontologists. Among them, be¬ 
sides Elephant, there were Megatherium mirabile (Leidy), Mylodon 
Harlani (Ow.), Mastodon Ohioticus, Bison latifrons (Leid.), JEguus 
Americanus (Leid.),£ together with bones of a large Chelonian, Che- 
lonia Couperi (Harlan). It was supposed, at the time of their dis¬ 
covery, that the Darien fossil Fauna, included Hippopotamus and 
Sus ; § of these the former was negatived by Prof. Owen, and the 
tusk fragment upon which it was founded referred to Mastodon, 
while the latter has passed through many phases of nomenclature. 
First named Sus Americana by Harlan (loc. eit.), it was then re¬ 
garded by Prof. Owen as the type of a new genus intermediate to 
Lophiodon and Toxodon, which he first described under the designa¬ 
tion of Lophiodon bathygnathus,\\ and afterwards as Harlan us Anieri- 
canus ; % but the specimen upon which the opinion rested has been 
satisfactorily determined by Leidy to be nothing more than a lower 
jaw of his Bison latifrons.** At Skiddaway Island on the Atlantic 
shore, near Savannah, the same genera and species have been met 
with ; and Dr. Leidy mentions the association, on the shores of the 
Ashley Fiver in South Carolina,ft of remains of the same Megatherium, 
with those of Blephas, Mastodon, Equus, Tapir us, Bicotyles, Hipparion^ 
Hydrochcerus, &c.{J On all occasions, until lately, where this Ele¬ 
phant has been named, in the American memoirs, it has been cited 
as E. primigenius. Generalising approximatively, as far as the as¬ 
certained data will admit, it would appear that where fossil Ele- 

* Leonhard and Bronn’s ‘ Jalirbuch,’ 1840, p. 581. 
f W. B. Carpenter. Silliman’s Journal, 1840. 2nd Ser. Yol. 1, p. 245. 
J Leidy. Extinct Sloth Tribe of North America, 1855, p. 54. 
§ Harlan in Silliman’s Journal, Yol. xliii. 1842, p. 143. 
|| Cat. Foss. Mammal. &c. Mus. Coll of Surg. p. 197. 
®[f Proceed. Acad. Nat. Scien. Philadelph. Yol. iii. 1846, p. 94. 
** Proceed. Acad. Nat. Scien. Philad. 1854. vii. p. 89. 
ff “Extinct Sloth Tribe, &c.” p. 51. 
ff Leidy Op. cit. p. 58. 
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phants occur in the States east of tlie Mississippi, those found to the 
north of the Apalachians, belong chiefly to E. primigenius; and 
that E. Columbi is the predominant, although not the sole species, 
in the littoral States south of the chain, as far north as Newbern 
near Cape Hattras. Huge extinct Edentata accompany both; but 
Dr. Leidy has found no authentic evidence of Megatherium having 
ranged beyond the maritime portion of Georgia and South Carolina. 
Myludon JELarlani is said to occur north and south of the chain. 

Knowing, as we do, what an important feature the large extinct 
Edentata constitute in the Newer Pliocene fauna of the littoral 
regions both of North and South America and of the interior of the 
United States, it is not a little remarkable, that, neither in the 
Lower Miocene Eauna of Nebraska, nor in the Pliocene Eauna of 
Niobrara, both of which have been so ably investigated by Leidy, 
has a single Edentate form been discovered, although in the latter, 
as already mentioned, both an Elephant and Mastodon occur.* The 
great number of Equine forms found in the Niobrara deposit, coupled 
with the antiquity of some of the genera to which they have been 
referred (e. g. Anchitheruiii) is equally remarkable, and suggestive of 
reflexion, with reference to some of the great problems which now 
occupy naturalists, regarding the derivation and spread of species, 
and the former continuity of continents which are now severed by 
wide oceans. 

Of two asserted facts, which it was of the utmost importance to 
determine with accuracy, one appears to have been clearly established: 
namely, that the extinct Edentate and Proboscidian Eauna of the 
United States, existed long after the deposition of the northern drift. 
This was put beyond doubt by Lyell many years ago; the bones of 
Mastodon Ohioticus, which are commonly associated with E. primige- 
nius, were found along with existing shells in Tennessee in a swamp 
“ in a cavity of the boulder formation, so that the animal must have 
“ sunk after the period of the drift, when a shallow pond fed by 
“ springs, was inhabited by the same species of freshwater mollusca 
“‘ as now live on the spot.” The same result was arrived at in the 
fresh-water deposit on the right bank of the Niagara, near thb Palls. 
The drift between Lakes Erie and Ontario was inferred to be of 
much higher antiquity than the gravel containing the bones of Mas¬ 
todon at the Ealls.f 

But the evidence in support of the inference that the same extinct 
Eauna existed before the deposition of the ‘ drift,’ in the same region, 
is not equally conclusive. It has been asserted that Dr. W. M. 
Dickeson discovered in Mississippi, east of Natchez, remains of Mega- 
lonyx, Mylodon, Mastodon, Equus Americanus (Leid.), Bootherium, 

* Proceed. Acad. Nat. Scien. Philad. 1858, p. 20, et seq. 
t Proceed. Geol. Soc. 1843, Yol. 4, p. 36. These results have been confirmed 

by the later observations of Professor Ramsay. Quartly. Journ. Geol. Soc. 1859, 
Vol. xv. p. 214. 
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Cervus, Ursus, Tapir us, &c. “ in a tenacious blue clay which under¬ 
lies the diluvial drift.”* The precise determination of the geological 
age of the deposit in this instance, is of the very highest importance, 
since, at a depth of about two feet below the skeletons of Megalonyx 
and other extinct genera, it yielded, according to Dr. Dickeson, the 
greater part of an Os innominatum, which was identified as being of 
an adolescent human subject, and which proved to be strictly in the 
same fossil state as regards colour, density, and mineral condition, as 
the bones of Megalonyx and the other associated animals. Had both 
the asserted facts been satisfactorily established, the antiquity of 
the human race would have been carried back in America to a 
period, infinitely more remote than has anywhere as yet been claimed 
for it, through recent investigations, in Europe. But the term 4 dilu¬ 
vial drift5 appears to have been used, in this instance, in the vague 
comprehensive sense in which it was generally applied by geologists, 
before the labours of Prestwich, Godwin-Austen, and other observers, 
had discriminated the relations of the true 4 glacial drift’ from those 
of the Talley Gravels and Loess deposits. I am informed by Sir Charles 
Lyell, that the bed of material overlying the ‘ blue clay5 at Natchez, 
is of the nature of a Loess or Lehm deposit, and that the clay itself is 
probably of a more modem date than the 4 true drift.’ A shade of 
suspicion has been east on the identification of the fossil itself, as 
having been derived from a human subject, by a remark made by 
Dr. Leidy, who has examined and identified the associated remains.| 
Other instances have been appealed to, in proof of the Probiscidian 
and Edentate fauna having preceded the ‘ drift5 in the United 
States; but in no case as yet, has the evidence been as conclusive as 
it can be shown to be, with regard to the Mammoth in Europe. 

§ 5. Synonymy of American Eossil Elephants. 

The Elephant molars, occurring so abundantly along with Masto¬ 
don Ohiotieus in the United States, have, since the time of Cuvier, 
been almost universally referred to TJ. primigenim. But an impres¬ 
sion existed among palaeontologists in America that there might be 
distinct species. Dr. Warren, in 1855, expresses it thus: “ We still 
“ remain without any decisive fact calculated to determine whether 
“ the American varieties differ specifically from the European, and 
“ whether these varieties differ specifically from each other.” J In 1852, 

* Proceed. Acad. Nat. Scien. Philadelph. 1846, Yol. iii. p. 107, and Leidy, 
op. cit. p. 6, 

t “ With these specimens, and presenting the same general appearance of colour, 
“ compactness, &c., was discovered the so-called fossil human innominate bone.” 
(Leidy, ‘ Extinct Sloth Tribe,’ p. 6.) The authenticity of the specimen and of the 
identification is strongly maintained in Morton’s ‘ Types of Mankind,’ by Nott and 
Gliddon, p. 343. Sir Charles Lyell no longer doubts the authenticity of the bone 
as contemporaneous with the associated remains. 

f On ‘ Mastodon Giganteus,’ p. 161. Agassiz, at the Cambridge (U. S.) 
meeting of the American Assoc, for the Advancement of Science, 1849, described 
the molar and tusk of an Elephant, found in Vermont in digging the Rutland and 
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Leidy, in the introduction to the “ Fossil Fauna of Nebraska, 
designates the fossil Elephant of North America E. Americanus, as 
distinct from jE. primigenius. But he gives no diagnostic characters, 
and assigns no reason for the change, which appears to be founded 
mainly on the supposed improbability of the same species having 
ranged from Europe to America. His E. imperator, he assumes to 
be distinct, “ because it was found in association in a Fauna very 
distinct from any previously noticed,” (antea, p. 59.) He separates 
the Megatherium of North from that of South America, avowedly on 
these grounds ; and it would appear that he distinguishes his Equus 
fraternus and E. complieatus, from the European forms called 
E. primigenius, and E. plicidens, on the same principled But the 
practice is open to grave objections. It assumes a difference on 
theoretical grounds, where the direct evidence, so far as it goes, indi¬ 
cates the contrary ; and its general adoption would tend to arrest, 
on the threshold, the investigation of the means through which 
remote geographical forms, presenting common characters, may have 
started from a common origin. 

The separation of some of the American Pleistocene Horses and 
Bisons, from the European fossil species, may prove, on the compari¬ 
son of sufficient materials, to be well founded. But as regards the 
true Mammoth, E. primigenius, exclusive of E. Columbi, I am 
satisfied that it rests on no sufficient grounds. The well known 
characters, upon which Cuvier established his definition of the 
species, have been confirmed by the general observation of Palaeon¬ 
tologists up to the present day, namely: the cranium long, with a 
concave forehead, and very elongated tusk-sheaths ; the lower jaw 
rounded, with a rudimentary beak; the molar teeth very broad 
relatively to their lengths, and the constituent layers of ivory, 
enamel, and cement, very thin and condensed. The definition was 
so good, in consequence of its including so many elements of un¬ 
doubted authenticity, presented together in the same individuals. 
But entire skulls are very rare, and it is only under favourable 
circumstances, that entire mandibules are met with ; while the dense, 
hard, and more durable molars occur everywhere. Practically, there¬ 
fore, the identification of the species, in most instances, rests upon 
them : and the characters which they yield are so constant and well 
marked, that with care on the part of the observer, they are per¬ 
fectly reliable, and sufficient for the purpose. In the London 
collections, taking those of the British Museum and College of 
Surgeons together, abundant materials exist for the comparison of 
molars of the American Mammoth with those of the Siberian and 
European forms. The Hunterian collection contains a fine series 

Burlington Kailway, and said to have been from below the Erratic boulder drift* 
which, from recollection he believed to be different from the European Mammoth* 
p. 100. * Op cit. p. 9. 

f Proceed. Acad Nat. Scien. of Philadelphia, 1858, p. 11. 



FALCONER ON THE AMERICAN FOSSIL ELEPHANT. 65 

of palates with teeth, lower jaws, and detached molars of the Mam¬ 
moth, from different localities in the United States. The vast 
collection in the British Museum includes numerous remains of the 
species from Eschscholtz-Bay and Siberia, accessible for ready com¬ 
parison with British specimens. They all present, in the main, the 
same characters: a uniform ridge-formula; the same obtuse form 
of the lower jaw, and the same broad crowned molars, composed of 
closely compressed colliculi, with numerous digitations and at¬ 
tenuated uncrimped enamel-plates. The space within which the 
present communication is necessarily limited, prohibits my entering 
into the details of the comparison. One of the most essential points, 
is to determine the constancy of the ridge-formula, which, after the 
examination of a very large quantity of materials, I believe in the 
Mammoth to be thus : 

Milk molars. True molars. 

4, 8, ~ 12, 12, 16, 2U 

4, 8, 12, : 12, 16, 24. 

indicating above and below, the number of colliculi which nor¬ 
mally enter into the composition of the antepenultimate, penul¬ 
timate, and last milk-molars in the first groups, and in the second, 
those of the three true molars. The plates advance by quaternary 
increments in each series, bearing in mind, that the first true molar, 
although of larger dimensions, commonly repeats the number of 
ridges presented by the last milk-molar, and that the last true molar 
in all the Elephants and Mastodons is more composite than the 
others.* The formula in the North American Mammoth is identical 
with that of the Siberian and European forms. Exceptions are 
occasionally met, in which an unusual number of plates is presented. 
Eor instance, Dr. Warren figures and describes a last upper molar 
from Ohio, in which, including talons, the tooth presents thirty-two 
ridges.f But Mastodon Ohioticus, in which the dental characters 

consecutive ciphers 

* I take this opportunity of indicating a correction in the ‘ ridge-formula ’ of 
the subgeneric group Euelephas, given in my memoir “ On the Species of Mastodon 
and Elephant,” contained in Yol. xiii. of the Quarterly Journal of the Geol. So¬ 
ciety, 1857, p. 315. Instead of the cyphers 

4, 8, 12, 14, 18, 24, 

4, 8, 12, ’ 14, 18, 24-27, 
the series should have been : 

Milk molars. Tree molars. 

4, 8, 12, . 12, 16, 24, 
4, 8, 12, ’ 12, 16, 24-27. 

The correction, it will be observed, applies solely to the ciphers above and 
below, characteristic of the antepenultimate and penultimate true molars, the dis¬ 
crimination of which always presents the greatest difficulties, 

f On ‘ Mastodon giganteus,’ p. 163, PI. xxviii. fig. c. 

N. H. R.—1863. F 
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are very constant, occasionally exhibits a similar numerical excess 
in the ridges in the last true molar.* 

There is one peculiarity, however, in the molars of the North 
American Mammoth, which is so constant, that I believe in most 
instances, by means of it, they can be discriminated in a mixed 
collection of European, Asiatic, and American specimens, namely, 
that the ridges, and their constituent elements, are more attenuated 
and condensed. For example, in the Museum of the College of 
Surgeons, there is a palate-specimen (No. 620 of Cat.) containing 
the antepenultimate true molar, an either side perfect but well worn. 
On the left side the tooth measures 5 inches long by 2.7 wide, 
and presents the discs of 14 ridges, inclusive of the two talons, being 
an average of but .36 in. to each. A superb specimen of a last upper, 
in the Hunterian collection from Ohio, presented by Hr. Casper 
Winter, (No. 615 Cat.) exhibits 17 discs of wear in a length 
of 7.7 inches, giving an average of .46 to each ridge; while a last 
upper molar from Siberia, presented by Hr. Kogerson, gives an 
average of .54 for each ridge. Taken singly, the difference seems 
inconsiderable, but when uniformly repeated over a length of crown 
comprising sixteen or twenty-four ridges, it is perceptible at a glance, 
and gives a certain amount of distinctive physiognomy to the molars 
of the North American Mammoth. The same character is seen in 
specimens from Eschscholtz-Bay, e. g., in a palate (No. 24,585) 
Paleont. Gallery, British Museum. But I do not regard it as in¬ 
dicating more than a slight geographical variety, as the other 
characters, such as the form of the lower jaw, &c. remain constant 
to the true Mammoth-type. 

It has been asserted, that the kind of molar upon wdiich E. 
meridionalis is founded, occurs not only in England, but as far 
north as Eschscholtz-Bay in Arctic America ; and the figures given 
by Buckland, in the voyage of the ‘ Blossom,’ are cited in illustra¬ 
tion, f But the assertion has arisen from a hasty and superficial 
examination of the specimens. The ivory-cores of the ridges in the 
Elephants, are wedge-shaped bodies, broader at the base and thinning 
upwards. The plane of abrasion intersects these wedges obliquely, 
so that, when far advanced in wear, the discs of the same ridges are 
much wider below, than the width of their base, and than they were 
in an earlier stage at the apex. The Eschscholtz-bay molar referred 
to, is a last true molar, so far advanced in wear, that little more 
than the posterior half of it remains in the lower jaw. In front, 
part is worn down to the base, thus yielding the dilated appearance 
which has been mistaken for the character of E. meridionalis. The 
mandibule which contains it, is preserved in the British Museum, 
exhibiting all the typical characters of E. primigenius. When the 
materials are in a tolerably fair state of preservation, I have hardly 

* On ‘ Mastodon giganteus/ p. 79. f British Foss. Mamm. p. 238. 
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ever seen a case, where a molar of E. meridionolis, or of E. antiques, 
could be confounded with that of the Mammoth. Mutilated and 
fragmentary specimens are frequently puzzling; simply because 
they are torsos of the worst description, in which parts are not 
merely wanting, but what remains is disfigured and disguised by 
abrasion. 

In the view here taken, there are, at the present time, but two 
well-determined species of fossil Elephant known in North America. 

1. E. primigenius, Blumb. Syn. E. Americunus, Leidy. The name 
Rupertianus,# of Sir John "Richardson, might have been cited as 
another synomym, but for the fact that that distinguished naturalist 
and Arctic explorer, with characteristic frankness, withdrew it, as 
soon as he became aware, by his own later researches, that it was 
untenable. 

2. E. Columbia 1857, Syn. E. primigenius, pro parte, of the 
American Palaeontologists ; E. Texianus, Owen, 1858. 

Whether the Cayenne specimen spoken of by Lartet (antea, p. 60) 
belongs to this, or to a distinct species, remains to be ascertained. 

The same, with our present knowledge, must be said of the E. 
imperator of Leidy, from Niobrara. Until a perfect molar is figured 
and described, no satisfactory opinion can be formed as to what the 
species is. Dr. Leidy, as already stated, assumed it to be distinct, 
and gave it the name upon the assumption. 

The same uncertainty applies to the specimens described con¬ 
ventionally by the anonymous author, for the occasion, under the 
name of E. Jacksoni. (antea, p. 57). The detached molar, by the 
figure, agrees with E. primigenius, while the lower jaw, so far as the 
figure can be trusted, indicates a different apecies. 

§ 6. Range in Time of the Mammoth. 

The geographical range of the species has been established from 
Texas across the continent of North America to Eschscholtz-Bay, 
thence from Arctic Siberia, across the steppes of Russia, through 
Germany, France, and England, to central Italy in the neighbourhood 
of Borne. I carefully examined the collections at Naples, including 
that of the University, where every facility was afforded to me by 
Professor Scacchi, and that of Signor Costa, but failed to detect a 
trace of it there, or in Sicily, in the Museums of Syracuse, Catania, 
Messina, or Palermo, the last of which contains a very considerable 
number of molars and other remains of fossil Elephants. There is 
clear evidence of the true Mammoth having existed in America long 
after the period of the Northern Drift, when the surface of the country 
had settled down into its present form. It becomes a question of 
the highest interest and importance to ascertain the first appearance 
of the species in time. The data, for its solution, are still so limited 
and imperfect, that the most we can do is to indicate where it is 

* ‘ Zoology of the Voyage of the Herald,’ p. 102. 
F 2 
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earliest met with, as a starting point for future observation. That 
the Mammoth existed in Europe long after its emergence from under 
the sea of the Northern Drift, has been clearly established by more 
than one class of evidence. Abundant remains of the species have 
been observed in the 4 high ’ and 4 low level gravels ’ of river valleys 
in France and England, the nature and origin of which have been so 
ably investigated by Prestwich and other observers ; these valleys 
having been excavated, either during, or after, the rise of the drift- 
covered land, but mainly after it, when the country was inhabited by 
the Mammoth, Rhinoceros tichorhinus, &c., during the decline of the 
Glacial period. In the Apennine valley of the Chiana in Tuscany, E. 
primigenius existed so late as to have been a cotemporary of the 
Irish Elk (Cervus euryceros), Bos primigenius, and Bison prisons, 
bringing down the period to the very modern date of the superficial 
marly beds of the Isle of Man. The proofs of this assertion will be 
given more in detail in the sequel. Setting aside the cave evidence, 
on which I have dilated elsewhere, there is a specimen of a last lower 
molar, left side of a Mammoth, in the Natural History Museum of 
Torquay, presented by Mr. 0. E. Parker, which, Mr. Pengelly informed 
me, was dredged up in Torbay, at no great distance from the shore, 
and probably came out of the well known submerged 4 peat’ or 4 forest 
bed’ of that inlet. It is exceedingly fresh-looking, with a slight tinge 
of smut, as if it had lain in a peat-bed, and the surface is entirely free 
from any incrustation of marine Polvzoa, with which it must have got 
covered, had it lain long at the bottom of the sea. This peat-bed 
indicates a subsidence of the land in Devonshire, then peopled with 
Elephants, of a very modern date, and long subsequent to the period 
of the raised-beach, which is so boldly developed along that part of 
the coast. 

For a long time I was led to question the occurrence of the true 
Mammoth in England, anterior to the deposition of the 4 Boulder- 
Clay,’ in consequence of the questionable nature of the evidence 
upon which the asserted instances rested. They had either not been 
observed in situ, or were patched over with recent Polyzoa, showing 
that they had been dredged up from the bottom of the sea. But I 
have lately seen abundant proof of indisputable authenticity in the 
collections of the Bev. John Gunn of Irstead, and the Bev. S. W. 
King of Saxlingham, both in Norfolk, besides other cases, that E. 
primigenius of the characteristic type existed in England before 
the deposition of the Boulder-Clay. Perfect molars, presenting 
every element for rigorous identification, have been found in the 
4 Forest-bed ’ at the bottom of the section, between Cromer and 
Happisburgh, on a horizon of fluviatile or lacustrine strata, which 
have yielded remains of E. meridionalis, E. antiquus, Rhinoceros 
Etruscus, and Hippopotamus major, &c. But not a trace of Mam¬ 
moth has as yet been discovered in the 4 Norwich ’ or in the 4 Suffolk 
crag.’ The submergence of the land of the 4 Forest-bed,’ under the 
sea, is defined with the utmost precision; the true Mammoth existed 
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in England long before it, or at any rate during the gradual 
refrigeration which preceded that event. 

In the supplement to Sir Charles Lyell’s 5th edition of the 
Manual of (Geology (1857), it was stated on my authority “that there 
“ is no well authenticated example of this species” {E. primigenius) 
“ having ever been met with South of the Alps. The specimens 
“ from Monte Mario, and other localities near Eome, belong, accord- 
“ ingtohim (Dr. E.) to E. antiquus, Dale., and E.meridionalis, JNTesti, 
“ and those in Piedmont and Lombardy to the same two species, 
“ together with Elephas priscus” But this opinion was negatived in 
1858, by the fact that M. Lartet, whose verdict is of the highest 
authority in all that relates to the Proboscidia, identified an unques¬ 
tionable specimen of E. primigenius, received from Professor Ponzi, 
by whom it was discovered in situ, in the volcanic gravel-deposit of 
Monte Sacro.* On visiting Eome in the spring of 1859, I saw 
abundant proofs of the accuracy of M. Lartet’s correction, in the rich 
private collections of Professor Ponzi, and Signor Ceselli, in the 
University Museum of La Sapienza, and Kireher’s collection in the 
Jesuits’ College. The authenticity of the localities was placed 
beyond question, by the volcanic matrix of the specimens, showing 
crystals of Pyroxene and nodules of decomposed Leueite. As this is a 
point of weighty importance in reference to the geographical range 
of E. primigenius, it may be well to adduce some instances of the 
evidence in support of it. The first is a fragment in the collection 
of Signor Ceselli, comprising the anterior two-thirds of an unworn 
penultimate upper molar, presenting nine collines, very attenuated 
and closely compacted, seven of them being presented within the 
space of 3.2 inches, giving an average of about .46 inch to each. The 
enamel very thin, and the digital terminations slender and numerous, 
there being about nine to each colline. This specimen is undistinguish- 
able in its character from a Mammoth’s tooth of the same age from 
Siberia, or an English gravel-bed. It was found in the volcanic gravel- 
bed of Ponte Molle, and the matrix abounds in Pyroxene and Leueite. 
Another is a specimen presenting the anterior half of a penultimate 
lower left true molar, with ten ridges, all more or less worn, within a 
space of 4.5 inches, yielding an average of .45 inch to each. The 
typical characters of E. primigenius are most distinctly shown 
in the thin transverse attenuated plates of enamel, free from any 
tendency to crimping. The matrix is of a fine greyish-yellow sand, 
full of grains of pyroxene. It was found on Monte Sacro, near 
Ponte Nomentano, and is preserved in the museum of La Sapienza. 
The same collection contains several other specimens of the same 
form, of which I find detailed descriptions in my notes. But the 
great mass of the Elephant-molars contained in the collections of 
Professor Ponzi and Signor Ceselli, and in the Eoman museums 
generally, belong to Elephas antiquus, which occurs alike in the older 

* Bullet. Societ. Geologiquc de France, 2c serie, tom. xv. p. 565, 
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pliocene deposits of Rignano, and in tlie volcanic gravels of the 
Campagna. Here, therefore, we have unquestionable evidence that 
B. primigenius inhabited Central Italy, when the extinct Latian 
volcanoes were in full action. There are no data for correlating with 
precision this epoch with that of the Norfolk 4 Forest-bed,’ but it 
reaches as far back, nearly, as the close of the Pliocene period. 

On the other hand, in the Alpine valley of the Chiana in Tuscany, 
I met with decisive evidence that E. primigenius had survived in 
Italy down to a comparatively modern period. The museum of 
Arezzo contains a mutilated cranium of this species, presenting all 
the basilar portion, from the occipital condyles on to the incisive 
bones, both the maxillary bones, together with the palate, and the 
two last true molars in situ, on either side, of an old animal. The 
specimen exhibits the most typical characters of the Mammoth, 
throughout. The same collection includes lower jaws, detached 
molars, an entire humerus, and a radius and ulna of the same form. 
Some of these remains were very fresh-looking in colour, although 
adhesive to the tongue. Along with them, in the same turbary 
deposit, were found eight frontal fragments with the horn cores of 
Eos primigenius and three of Bison priscus; and in the University 
Museum of Bologna, I saw an undoubted skull of Cervus euryceros 
(the Irish Elk), from the same localities in Yal di Chiana. It is 
worthy of remark, that in no one of the Italian museums, from Naples 
to Turin, did I detect a trace of Rhinoceros tichorhinus, although with 
an eye specially directed in search of it. I carefully examined 
Monti’s lower jaw, referred to by Cuvier as being of that species,* and 
I can affirm, with confidence, that it belongs to another extinct form. 
It is preserved in the museum of Bologna. With the exception of 
R. tichorhinus, the fossil fauna of the Yal di Chiana exhibits all the 
leading forms of the large Ungulata that accompanied the Mammoth 
in the north of Europe, before its final extinction. 

Passing over the superficial deposits of Central and Northern 
Europe, I shall refer briefly to the Mammoth-deposits of Siberia and 
the Ural mountains. The nature of the accumulations of the bones 
of Elephants and other northern quadrupeds at the mouths of the 
Siberian rivers is so well known, through the writings of Pallas, and 
other naturalists and travellers since his time, that it is only neces¬ 
sary to allude to one leading fact, namely, that besides the freshness 
of condition in which they are preserved, the Siberian Fauna, as a 
whole, agrees with that of the ‘ low-level gravels ’ of the river valleys 
and 4 superficial drift’ of the last stage of the Glacial period in Central 
Europe, and that it has not yet been shown to contain any of the 
older extinct species, like the Elephas antiguus, Rhinoceros niega- 

* Oss. Fossiles, 4to. tom. ii. p. 73. Tab. ix. fig, 10. Prof. Capellini obligingly 
gave every facility for the examination of the specimen, by removing the enveloping 
matrix. 
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rhinus, or Hippopotamus major, which are found along with the early 
form of the Mammoth, in the pre-glacial ‘ forest-bed’ of the Norfolk 
coast, or in the volcanic gravels around Rome. 

The authors of the ‘ Geology of Russia ’ have, in their great 
work, investigated with much ability, the nature and origin of the 
auriferous gravels in which Mammoth bones occur, on the flanks of 
the Ural mountains. They infer that the species had existed for a 
long course of ages upon the adjoining high lands, when the low 
region now skirting the Polar Sea was submerged; that the vast 
quantities of fossil bones found near the mouth of these rivers, are 
the result of the secular accumulation, during a long period, of car¬ 
casses floated by floods from the highlands into the great estuaries ; 
and that the last elevations of the Urals, which led to the production of 
gold veins, were probably the chief causes that conduced to the final 
destruction of the Mammoth in Siberia.* But the leading general 
fact, observed with regard to the Siberian fossil Pauna, holds equally 
good of that of the auriferous gravel-deposits, of local origin, on the 
flanks of the Urals: Elephas primigenius, Rhinoceros tichorhinus, 
Bison priscus, Equus, &c., are the prevailing forms. Not an instance 
has been adduced of the older associates of the Mammoth, above- 
mentioned, having been found among these remains. E. primigenius 
has become extinct in the swamps of North America, and in the 
valley of the Tiber, where auriferous gravels, and Ural upheavements, 
had no share in producing the effect. The disappearance of the 
species must be sought for in causes of a more general scope. 

M. Lartet, in his very able and suggestive essay ‘ On the Ancient 
Migration’ of the existing Mammiferous Pauna of Europe,t takes the 
inference of these authors as his starting point, and carries it further 
than appears to have been intended by them. He avers that the 
remains of E. primigenius and Rhinoceros tichorhinus, have nowhere, 
in Europe, been discovered, except in deposits of a more modern age 
than the Northern drift; and that these species did not make their 
appearance among us, until after the emergence of the drift-covered 
plains of western Russia, at the close of the Glacial period; in short, 
that the Pauna was first, tertiary, in the north of Asia, and then 
became quaternary in Europe. But this very ingenious argument, is 
at once negatived by the fact, that we have unquestionable evidence, 
that the Mammoth existed in England before the deposition of the 
‘ Boulder-clay,’ as the cotemporary of Mammalian species, handed 
down from the Pliocene period. 

On a review of the data which we possess, at the present time, it 
would appear, that there is not a tittle of proof, that E. primigenius 
has been met with anywhere in Europe or Asia, in deposits of an 
older date than the ‘ Porest-bed’ of the Norfolk coast. The Mam- 

* ‘ Geology of Russia in Europe,’ &c. p. 492, et seq. 

f Comptes Rendus, tom. xlvi. Seance 22, Eevrier 1858. 



72 ORIGINAL ARTICLES. 

moth is emphatically entitled to the significant name proposed by 
Geoffrey St. Hilaire, in one of the bright inspirations of his latter 
years, of 4 JDicyclotherium,1 as having by a * miracle of Providence/ 
survived through two epochs.# The geographical range of its asso¬ 
ciate Rhinoceros tichorhinus, was greatly more restricted. It has 
never been observed in America, nor as yet in Italy. The same 
restriction appears to apply to its range in time; I have seen nothing 
as yet, to satisfy me, that it existed in the Fauna of the ‘ Forest-bed’ 
of Norfolk. The negative evidence, in a case of this kind, is of little 
value, since it proves nothing more than the limit of our positive 
knowledge up to a given time; but the asserted instances of its 
occurrence,')' are regarded by me as erroneous identifications, and as 
belonging to a more ancient extinct species. 

§ 7. Earliest Head-quarters oe the Mammoth—where? 

Another question comes up for discussion. On what ancient 
land was the first dwelling-place of the Mammoth ? Whence did it 
radiate through the vast geographical area included within its ascer¬ 
tained range of habitat ? The prevailing impression, at the present 
time, appears to be in favour of the high land of northern Asia. But 
I know not upon what good grounds it can be sustained. That the 
species existed there in great force, during a long lapse of time, has 
been clearly established; and it seems equally clear, that it spread 
from that area into America, by Behring’s Straits or the Aleutian 
Isles, before the severance of the two continents took place, surviving, 
in North America, down to a date that would correspond with the 
superficial lacustrine marls and ancient peat-bogs of Europe. But 
the cast of the North Asiatic fauna, as shown above, is so entirely 
modern, as to have been regarded by Lartet, as being that of the 
ancestors of our existing European mammalia. The sub-Uralian 
deposits have, as yet, supplied no consistent evidence of Pliocene 
strata, or Pliocene mammalia, by means of which, the Mammoth- 
yielding and auriferous gravels may be synchronized with, or 
differentiated from, the newer Pliocene strata of England, in which 
the Mammoth occurs, along with species of an older age. At present 
there is a wide gap, in the formations other than marine, between the 
Miocene strata along the shores of the Black Sea, which, at Nicolajew 
in the Chersonese, near Odessa, have yielded the greater portion of 
the skeleton of a Mastodon Tapiroides, J and the Ural gravels con¬ 
taining bones of E. primigenius and its usual associates. 

But there are strong grounds to suspect that Pliocene deposits 
exist on the western flanks of the Ural mountains, the geological 
history of which still remains to be unfolded. Pallas, in his ‘ Obser- 
vatio de dentibus molaribus ignoti animalis, &c., ad Uralense 

* Op. cit. Seance, 23 Janv. 1837. 
f Brit. Foss. Mam. pp. 347 ancl 364. 
f Quart. Jour. Geol. Soc. Vol. xviii. (Translations, &c.) p. 13. 
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jugum repertis,’ # which Lartet refers to M. Borsoni]distinctly 
states that the two molars were found in a horizontal stratum of 
indurated sandy and ochreous iron-ore which is worked on the bank 
of the Schebysy, an affluent of the Bjelaya, on the western slope of 
the Urals. The Yergennes and Abbe Chappe molars, figured by Buffon 
in the ‘ Notes Justificatives,’ appended to ‘ Les Epoques de la 
Nature,’ the former procured from ‘ Little Tart ary] and the latter 
reputed to be from Siberia (or the Crimea?), confirm the statement 
of Pallas, both being of M. Borsoni; and Lartet tells us that he had 
identified with certainty, as of E. meridionalis, the fragment of a 
molar lately received by M. Bavergie, from St. Petersburg, adding 
that the specimen is encrusted with the same ferruginous, sandy, 
and ochreous matrix, as described by Pallas. J M. Borsoni is a 
constant Pliocene species; occurring in Italy in the same Sub-apen- 
nine beds which yield E. meridionalis; in Prance below them; and 
according to Pallas, in Bussia, in beds at a lower level than those 
which yield the Mammoth. The evidence, therefore, slight and 
imperfectly defined though it be, gives the forecast of the same order 
of succession upon the slopes of the Urals as in Europe, namely, 
subaerial beds, containing remains of the Pliocene mammals of Italy, 
and above them Mammoth yielding deposits of the age of the Glacial 
period. 

It is now well ascertained that after the Miocene period, great 
alterations in the relation of land to sea took place in the regions 
stretching eastward from the shores of the Black Sea, beyond the 
Caspian and the Lake of Aral. We have also undoubted evidence 
that the true Elephantine Proboscidea, exclusive of numerous species 
of Btegodon and Mastodon, existed in India during the Miocene period. 
The same fossil fauna has been traced from Burma, north along the 
foot of the Himalayahs to the frontier of Afighanistan, and thence 
southward, along the Sooliman range to the promontory bounding 
the estuary of the Indus to the West. But from this point westward 
to the shores of the Black Sea, and from the Hindoo-Koosh to the 
Caucasus, the entire region, including Persia, Arabia, Toorkistan, 
Armenia, and Asia Minor, is almost wholly unexplored, so far as the 
extinct mammalia of the Pliocene and Quaternary periods are con¬ 
cerned. Is it not probable that when this vast tract is better known, 
the fossil Elephants of Europe and Northern Asia may be traced 
back towards their Miocene head-quarters in India? Where the 
ground has been broken, facts of much interest have been yielded. 
During the Crimean war, Colonel J. M. Giels, in passing through the 
province of Erzeroom in Armenia, discovered, close to a village called 
Sharvoon, near Khanoos, some remnants of a fossil Elephant which 
he presented to the British Museum. Major B. Jones Garden, 
E.G.S., being soon after on a tour in Asia Minor, and having 

* ‘Acta Pretropolitana/ 3d Ser., 1777, tom i. p. 213, tab. ix. fig. 4. 
f Bullet. Societ. Geol. de France, 2e Ser. tom xvi. p. 484. " 

Op. cit. pp. 500 and 516. 
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courteously offered his services, proceeded at my request to the loca-* 
lity, to make further explorations. The remains indicated that the 
skeleton of the animal had lain in the cliff of a ravine, about twenty- 
five feet in height, the section consisting of alternate beds of clay and 
fluviatile sand, the latter charged with fragments of Dreissena. The 
bones were in a very friable condition, and the skull crushed and 
decomposed; but Major G-arden was able to exhume some portions 
of tusks six-and-a-half inches in diameter, which in desiccation 
crumbled to pieces. The specimens presented by Colonel Giels to the 
national collection, consist of two last upper molars in fine preserva¬ 
tion, and a portion of a lower, all apparently of the same individual. 
These molars strike a practised eye, at the first glance, as presenting 
something intermediate between the Mammoth and the existing 
Indian Elephant. The case is of so much interest, that I shall venture 
on some of the details. The left upper molar (m. 3, being No. 
32,250 Museum Legist. Palseont. Gallery) is entire from behind the 
large front fang, the portion borne upon which had been ground down 
by protracted wear.# The anterior part of the crown to the extent 
of 2.7 inches is also worn out, presenting merely a smooth surface of 
ivory, behind which there are seventeen ridges and a posterior talon. 
Of these, fifteen are more or less worn. The anterior nine form 
transverse narrow discs; the next six are divided nearly equally by 
two rather wide longitudinal channels into three divisions, consisting 
each of a flattened elliptical disc. The transverse discs, in their 
general character, bear a close resemblance to those of the Indian 
Elephant, the enamel-plates being rather thick, with very pronounced 
close-set crimping in the middle, but diminishing towards the 
cornua. These discs are narrower than is commonly seen in the 
existing species, less open and less parallel across. The crown is 
broad, and the enamel plates are high. To render these descriptive 
details more appreciable and available for comparison, I append the 
principal dimensions:—- 

Extreme length of crown . . . . 11.75 
Length of crown surface in use (partly worn out) 9.5 
Space occupied by the anterior ten discs measured 

at top of crown . . . ,5.7 
Ditto ditto, at base of crown . . .6.1 
Width of crown at 3rd ridge (greatest) . . 4.1 
Ditto at 11th ditto . . . 3.7 
Height of crown at 12th ridge . . . 7.1 

These Khanoos molars are intermediate in character, between the 
Mammoth and the Indian Elephant, but more nearly allied to the 
latter. The specimens are in a perfectly fossilized condition, the 
ivory being infiltrated of a salmon colour, with dark mottled patches, 
like those which accompany dendritic crystallizations, and they are 
strongly adherent to the tongue. That they are true fossils is con- 

* PI. II. fig. 2, shows the crown-view of the tooth. 
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firmed by the fact of Major Garden having found the tusks in situ. 
Elephant-tusks, six-and-a-balf inches in diameter, are too valuable 
to have been left by man to decay along with the skeleton of a 
domesticated Elephant. In the synoptical table appended to my 
Memoir on the £ Species of Mastodon and Elephant, &c.,’ the 
Khanoos fossil form is ranged between E. Indicus and E. primigenius, 
under the provisional name of E. Armeniacus.* * * § Captain Spratt, 
whose indefatigable labours along the shores of the Mediterranean 
and Black Sea, have been productive of such valuable and varied 
results, ascertained that remains of a fossil Elephant had been dis¬ 
covered on the banks of the Bosphorus ; but the species has not as 
yet been determined. I have entered on such detail on this point to 
direct attention to an imperfectly explored region, which promises to 
yield important results.f 

The northern shores of the Black Sea and the Sea of Azof, have 
yielded indications of the remains of fosil Elephants, the specific 
identification of which remains to be determined. Lartet refers to 
molars of E. meridionalis ? as having been dug up in the trenches 
before Sebastopol and Huot mentions the discovery of Elephant 
bones at Sympheropol, which he assigns to E. primigenius, employing 
the term in the loose comprehensive sense in which it used to be 
applied to all fossil Elephants met with over the European area.§ 
The same remark applies to the Mammoth remains mentioned by the 
authors of the ‘ Geology of Russia,5 as occurring in the stratum of 
‘ clay-drift ’ which rests upon the Miocene steppe-limestone at Tagan¬ 
rog, on the shores of the Sea of Azof.|| It is greatly to be desired 
that the species of Elephant occurring in these cases should be accu¬ 
rately ascertained. The fact, that so eminent a Proboscidian autho¬ 
rity as M. Lartet, has approximatively referred the Sebastopol remains 
to E. meridionalis, coupled with the occurrence of M, Borsoni, either 

* Quart. Joum. Geol. Society, 1857, vol. xiii. p. 319. 
f The 1 Khanoos ’ and Bosphorus fossil Elephants appear to furnish an explana¬ 

tion of the statements of Pausanias, respecting the gigantic bones of Geryon, and 
large horns (Elephant tusks) found near the banks of the Hyllus, in Upper Lydia ; 
and of the colossal bones of the Indian Grontes, together with a gigantic horn, 
brought to light by digging a deep canal, when a Roman Emperor tried to pass a 
fleet to Antioch up the Orontes. For the former case, vide Pausan. Attic. Lib. i. 
cap. xxxv ; and for the latter, idem. Arcad. Lib. viii. cap. xxix. Also Cuvier, 
Oss. Foss. 4to. tom. i. p 152, 3d Edit. 

J Bullet. Societ. Geolog. de France, 3d. Ser. (1859) tom. xvi. p. 500. 
§ Demidoff s ‘ Voyage dans la Russie Meridionale,” &c. tom. ii.pp. 457 and 564. 
|| Op. cit. Vol. i. p. 502. The authors of this great work appear to consider 

the Taganrog deposit in question, which they term ‘ Clay Drift,’ or ‘ Mammoth 
Drift,’ to be identical with the 1 Mammoth Drift’ of Central and Southern Russia, 
and to have been a result of submergence, like that of the Lowlands of Northern 
Siberia, when Mammoth bones were' transported into its estuaries. But it still 
remains to be proved that the Arctic Ocean of the Glacial period ever invaded the 
Aralo-Caspian province of which the Sea of Azof was a part. We have the high 
authority of Woodward for the fact that the Aralo-Caspian basin contains only a 
single species, (Cardium edule, var. rusticum) common to it and the White Sea. 
(‘ Manual of Mollusca,’ p. 431). Huot considered the Crimean deposits, yielding 
Elephant remains, to be of fresh water origin. 
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in Siberia or the Crimea, is strongly presumptive of pliocene beds, 
yielding Elephants of a much more ancient date than the Mammoth- 
yielding gravels of the Urals. The dentition of E. meridionulis, in 
the ridge-formula, is identical with that of the miocene fossil Elephas 
planifrons of the Sewalik Hills, and the characters yielded by the 
enamel-plates and discs of wear, are also closely conformable ; while 
E. Armeniacus, as stated above, approaches nearer to the existing 
Indian species. 

There is another point connected with distribution of fossil Ele¬ 
phants over the European area, to which I am desirous of directing 
the attention of Palaeontologists. I now entertain a strong suspicion 
that remains of E. Armeniacus, or a form closely allied to it, occur in 
Italy. This impression is founded upon specimens which I observed 
in the Natural History Museum of Turin, in the University Museum 
of Pisa, in the private collection of the Marchese Carlo Strozzi, at 
Leghorn, and in those of Professor Ponzi and Signor Ceselli, at 
Home, the satisfactory specific identification of which puzzled me 
greatly. They certainly cannot be referred either to E. meridionalis, 
or to E. antiquus, from the high numerical expression of their ridge- 
formula, nor do they appear susceptible of identification with E. pri- 
migenius, without straining the distinctive characters of that species 
to a degree which is not warranted by our experience of it elsewhere. 
The first which I shall adduce in illustration, are a series of molars, dis¬ 
covered in the Astigiano, during the excavation of the railway-section 
between Alexandria and Turin. One of them is a huge last upper 
molar, right side, in the finest preservation, and half-worn. The 
crown is not quite perfect in front, the portion borne upon the large 
anterior fang having been worn down and broken off. What remains 
of it presents no fewer than twenty-four ridge-plates, including the 
hind talon: and of these the twelve anterior ones are more or less 
worn, the rest being intact. The crown is very broad in front, and 
the plates, where unworn, are very high, as will be seen by the dimen¬ 
sions annexed. The discs of wear are transverse, without mesial 
expansion; they are not so open as in the Indian Elephant, but wider 
than in the Mammoth, except in specimens of the latter, worn low 
down; and they exhibit nothing of the retroflexion of the lateral 
cornua, commonly seen in E. antiquus. The enamel-plates are flex- 
uose in the middle with decided crimping there, which does not 
extend to the sides; they are thicker than in E. primigenius, but less 
so than in E. antiquus. In this respect they resemble most E. Ar¬ 
meniacus and E. Indicus. The space occupied by the twelve discs 
of wear, measured along the summit of the crown, is 7 inches, 
yielding an average of about .6 inch to each, which comes very near 
that indicated above in E. Armeniacus of Khanoos, i. e. .57. 

The principal dimensions are : — 
Length of crown (not quite entire) 13.75 inches 
Extreme width of do. 4.5 „ 
Height of crown at 12th ridge 8. „ 
Space occupied by the 12 discs of wear 7. „ 
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I have detailed notes, of numerous other molars, exhumed on the 
same occasion, from the same locality, St. Paolo, or near it, ‘ Nizza 
della Paglia,’ which yield similar characters. My first notes were 
taken in July, 1856, and in April, 1861, I re-examined the 
materials, the interval having afforded me ample opportunities of 
examining the molars of fossil Elephants, over the European area. 
With the reserve suggested by the fact, that I have not been able 
to confront the originals, or good drawings of them, I have been led 
to identify the ‘ Khanoos ’ and St. Paolo molars as being of the same 
species, E. Armeniacus, and to consider, that they are not referable 
either to E. primigenius or E. antiquus. The same remark applies to 
specimens which I examined along with Prof. Meneghini in the 
museum at Pisa ; to a specimen of which I saw a cast in the posses¬ 
sion of Marchese C. Strozzi, the original procured from the Yal de 
Mugello, an affluent of the Sieve; and to specimens in the pos¬ 
session of Professor Ponzi and Signor Ceselli, from the volcanic gravels 
around Pome. I may further add, that I failed to distinguish from 
the existing Indian Elephant, the last milk molar, from the Grotta of 
San Teodoro, in the lower jaw, figured by my friend Baron Anca 
and that I discovered in the Grotta of Maccagnone, a last upper 
milk-molar, presenting similar characters; neither is reconcileable with 
E. 'primigenius or with E. antiquus. I dwell upon these facts in the 
hope, that the attention of Italian Palaeontologists may be attracted 
to the subject, and that they may follow up the investigation. We 
now possess, through the accurate researches of M. Lartet, con¬ 
clusive evidence that the existing African Elephant formerly ex¬ 
tended its range to Southern Europe ; and it would hardly be more 
unexpected to find that the Indian Elephant, or a form closely allied 
to it, had ranged into Asia Minor and Italy. 

§ 8. Persistence in time of the Distinctive Characters of the 

European Eossil Elephants. 

Having long enjoyed the privilege of intimate intercourse with 
Charles Darwin, I have been for many years familiar with the 
gradual development of his views on the Origin of Species ; and I 
have been included by him in the category of those who have vehe¬ 
mently maintained the persistence of specific characters. My at¬ 
tention has, in consequence, been closely directed to the evidence 
yielded by the Pliocene and Quaternary deposits of Europe in its 
bearing on the question, in so far as the fossil Mammalia are con¬ 
cerned. 

Commencing with the older Pliocene strata of the Subapennines, 
and of the Yal d’Arno, and ascending to the superficial gravels or 
quaternary deposits of comparatively modern origin, at least four 
well defined species of fossil Elephant have been ascertained to have 

* Bullet. Societ. G-eol. de France, 2e Ser. tom. xvii. p. 684, PI. xi. figs. 8 
and 8 a. 
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existed in Europe, namely, J57. (Loxodon) meridionalis, E. (Euele- 
phas) antiquus, E. (Euelephos) primigenius, and E. (Loxodon) Afri- 
canus fossilis.# A vast number of remains of the three first named 
of these species, have been exhumed over a large area in Europe; 
and, even in the geological sense, an enormous interval of time has 
elapsed between the formation of the most ancient and the most re¬ 
cent of these deposits, quite sufficient to test the persistence of specific 
characters in an Elephant. Do then the successive Elephants, oc¬ 
curring in these strata, show any signs of a passage from the older 
form into the newer ? or what light do they throw on the general 
question P 

It is obviously beyond the scope and limits of the present com¬ 
munication, to enter at length on the details of this great argument. 
I shall confine myself briefly, and with diffidence, to the results to 
which one observer, whose attention has been earnestly fixed on the 
subject, has been conducted. 

If there is one fact, which is impressed on the conviction of the 
observer with more force than any other, it is the persistence and 
uniformity of the characters of the molar teeth in the earliest known 
Mammoth, and his most modern successor. They maintain un¬ 
changed, the same numerical formula of the colliculi, in the succes¬ 
sive teeth ; the same great breadth of crown relatively to its length ; 
the same condensation of the constituent materials ; the same narrow 
parallel-sided transverse bands in the discs of wear ; the same general 
absence of crimping in, and tenuity of, the enamel-plates ; and uni¬ 
formly the same flatness of the plane of wear. It may be urged, 
that the observation is here limited to the characters of a single 
organ, and that to justify any well-founded generalisation, the com¬ 
parison should be carried throughout the skeleton. The objection 
would apply forcibly in the case of living forms ; not merely the 
skeleton, but the soft parts, and the texture of colouring and the 
dermal appendages, would all require to be taken into account. 

* I omit from the list E. (Loxodon) prisons (vide Synop. Table, Quart. Journ. 
Geol. Soc. 1857, Vol. xiii. p. 319,) which I now regard as being a form of E. anti- 
quus, and E. Armeniacvs, or the fossil Elephant of Sicily and Italy, which is closely 
allied to the existing Indian species, in order to relieve the argument of any elements, 
which may not be considered as being at present established on sufficient evidence. 
I omit also, an undescribed fossil Elephant, from the ossiferous caves of Malta, which 
is in some respects the most remarkable and unexpected form that has yet been 
discovered, fossil or recent. The conception of an Elephant is associated in the 
mind, with the familiar idea of colossal size. E. Melitensis, the name which I have 
applied to the new species, was the Pigmy form of the order. I am in possession of 
a last cervical vertebra of an adult animal, the body of which does not exceed 2.8 
inches in vertical diameter, and 0.95 in thickness, Avith a humerus of a younger, but 
nearly adult individual, the entire length of which was not more than 10 inches. The 
species was discovered through the researches of Capt. Spratt, C.B., of H.M. ship 
‘ Medina,’ to whose indefatigable labours in the Mediterranean, science is so deeply 
indebted. The discovered remains, now entrusted to my charge, include nearly the 
entire dentition, from the new-born calf up to the adult animal, of numerous indi¬ 
viduals. In the Systematic Series, it belonged to the sub-genus Loxodon, and in 
size, stood between a large Tapir and the small unicorned Rhinoceros of Java. 



FALCONER ON THE AMERICAN FOSSIL ELEPHANT. 79 

But with fossil forms, this is manifestly impossible. The compass 
of a single life would hardly suffice, even, for a rigorous comparison 
of the details of the skeleton in all the geographical localities 
and geological deposits in which the remains of the Mammoth have 
been found. The observer is thus constrained to a selection. 
Through a wide range of observation on living forms, we know the 
constancy with which the characters of the teeth are maintained in 
the same species; and having faith in the order of nature, we extend 
the rule to extinct forms. The result of my observation is, that the 
ancient Mammoth of the pre-glacial ‘ Eorest-bed ’ of the Norfolk 
coast, differs less from the later form occurring on the banks of the 
Lena, than does the latter from the comparatively modern Mammoth 
of the superficial bogs of North America, which I regard as being 
only a slight geographical variety of the same species. 

The same evidence, I believe, is borne by the organs of loco¬ 
motion ; but the exposition of this part of the case is beyond the 
limits of the present occasion. 

Assuming the observation to be correct, what strong proof does 
it not afford of the persistence and constancy throughout vast in¬ 
tervals of time, of the distinctive characters of those organs which 
are most concerned in the existence and habits of the species P If 
we cast a glance back on the long vista of physical changes which 
our planet has undergone since the Neozoic Epoch, we can no where 
detect signs of a revolution more sudden and pronounced, or more 
important in its results, than the intercalation and subsequent 
disappearance of the Glacial period. Yet the ‘ dicyclotherian ’ Mam¬ 
moth lived before it, and passed through the ordeal of all the hard 
extremities which it involved, bearing his organs of locomotion and 
digestion, all but unchanged. 

Taking the group of the four European fossil species above enu¬ 
merated, do they show any signs, in the successive deposits, of a 
transition from the one form into the other ? Here again, the result 
of my observation, in so far as it has extended over the European 
area, is, that the specific characters of the molars are constant in 
each, within a moderate range of variation, and that we nowhere 
meet with intermediate forms. The specific difference in the molars, 
be it observed, rests upon a much more deep-seated foundation than 
the superficial indication, merely, of ‘ thick-’ and ‘ thin-plated ’ va¬ 
rieties. This I shall endeavour to explain with the help of figures. 
Taking Mastodon Ohioticus at one end of the chain, and E. prirni- 
genius at the other, the number of ridges in the last milk molar, and 
the three consecutive true molars, yields, in the former, the ciphers 
3 : 3, 3, 4 ; while in the latter, they rise to 12 : 12, 16, 24. The 
groups of forms interposed between these extremes, yield interme¬ 
diate numerical formulae, which are very constant in each species, 
within a moderate range of individual variation. Thus, the Mas¬ 
todon Arvernensis gives 4 : 4, 4, 5; Elephas (Lox.) meridionalis 
8 : 8, 9, 12; E. (Lox.) Africanus 7 : 7, 8, 10-11; E, antiquus 
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10 : 10, 12, 16. We nowhere find in the successive deposits in 
Europe, indications of a transition from E. meridionalis to E. anti- 
quus, which could be represented by a formula between 8 : 8, 9, 12 ; 
and 10 : 10, 12, 16 : nor between the latter species and JE. primi- 
genius by a formula intermediate to 10 : 10, 12, 16; and 12 : 12, 16, 
24. The difference is so great, that the penultimate upper true 
molar (m. 2), which in E. meridionalis does not exceed nine ridges, 
attains in the Mammoth 16. And it is further to be borne in mind, 
that these numerical distinctions in the divisions of the crowns of 
the molars, are accompanied by other specific characters which are 
equally constant. 

The inferences which I draw from these facts, are not opposed to 
one of the leading propositions of Darwin’s theory. With him I 
have no faith in the opinion, that the Mammoth and other extinct 
Elephants made their appearance suddenly, after the type in which 
their fossil remains are presented to us. The most rational view 
seems to be, that they are in some shape the modified descendants 
of earlier progenitors. But if the asserted facts be correct, they 
seem clearly to indicate that the older Elephants of Europe, such as 
E. meridionalis and E. antiquus, were not the stocks from which the 
later species E. primigenius and E. Africanus sprung, and that we 
must look elsewhere for their origin. The nearest affinity, and that 
a very close one, of the European E. meridionalis is with the Mio¬ 
cene E. (Loxod.) planifrons of India; and of E. primigenius with 
the existing Indian species. Another reflexion is equally strong in 
my mind, that the means which have been adduced to explain the 
origin of species by ‘ Natural Selection,’ or a process of variation 
from external influences, is inadequate to account for the phenomena. 
The law of Phyllotaxis, which governs the evolution of leaves around 
the axis of a plant, is nearly as constant in its manifestation, as any 
of the physical laws connected with the material world. Each in¬ 
stance, however different from another, can be shown to be a term 
of some series of continued fractions. When this is coupled with 
the geometrical law governing the evolution of form, so manifest in 
some departments of the animal kingdom, e. g. the spiral shells of 
the Mollusca, it is difficult to believe, that there is not in nature, 
a deeper seated and innate principle, to the operation of which 
4 Natural Selection ’ is merely an adjunct. The whole range of the 
Mammalia, fossil and recent, cannot furnish a species, which has 
had a wider geographical distribution, and at the same time passed 
through a longer term of time, and through more extreme changes 
of clhnatal conditions, than the Mammoth. If species are so un¬ 
stable, and so susceptible of mutation through such influences, why 
does that extinct form stand out so signally a monument of stability ? 
By his admirable researches and earnest writings, Darwin has, beyond 
all his cotemporaries, given an impulse to the philosophical investi¬ 
gation of the most backward and obscure branch of the Biological 
Sciences of his day; he has laid the foundations of a great edifice; 
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but he need not be surprised, if, in the progress of erection, the 
superstructure is altered by his successors, like the Duomo of Milan, 
from the Homan to a different style of architecture. 

§ 9. Unity or Plurality of Species in the existing Asiatic 

Elephants. 

This question has an important bearing on that of the fossil spe¬ 
cies which we have just discussed. It is averred, that from the 
time of Cuvier up to the present day, zoologists have been commonly 
in error in regarding the Elephants of Eastern Asia as all belonging 
to one species, E. Indicus; that there are two well marked forms 
confounded under this name, the one limited to Continental India, 
the other insular, called E. Sumatranus, inhabiting Sumatra and 
Ceylon, and probably extending also to the Trans-Grangetic portion 
of the Continent. Let us see upon what evidence these assertions 
are founded. 

The opinion, so far as I am aware, was first broached, but in a 
very general and conjectural way, by Mr. B. H. Hodgson, the emi¬ 
nent ethnologist and explorer of the zoology of Nepal, who, in a 
communication to the Zoological Society, in 1831, suggested that 
there are two varieties, or ‘ perhaps rather species,’ of the Indian 
Elephant, the Ceylonese and that of the Sal forests : the Ceylonese 
having a smaller and lighter head, which is carried more elevated, 
and having also higher fore-quarters; while the Elephant of the Sal 
forests has sometimes five nails on its hinder feet.* 

In 1847, Temminck brought out a work embodying a general 
survey of the resources and productions of the Dutch East India 
possessions, in which there appeared a brief notice of a supposed new 
species of Elephant, named E. Sumatranus:f As Temminck’s strength 
as a naturalist lay in ornithology, the announcement did not carry 
with it the weight of authority, when opposed to the opinion of 
Cuvier, and other eminent zoologists. But it now appears that the 
inference originated with the distinguished Dutch zoologist, Profes¬ 
sor Schlegel, and that Temminck’s work was simply the vehicle in 
which the results arrived at by the latter, first appeared. 

In 1847 I visited Leyden, for the express object of examining the 
materials preserved in the Museum there, upon which E. Sumatranus 
was founded; by the aid of Prof. Van der Hoeven, I was enabled to 
see them, although only in a cursory manner, owing to the shortness 
of the time at my disposal; and the inspection failed to satisfy me 
that E. Sumatranus was distinct from the continental Indian Ele¬ 
phant, with which I had been familiar in its native haunts, during 
many years. 

* Zoological Proceedings, 1834, p. 96. 
f ‘Coup d’ceil general sur les Possessions Neederlandaises,’ &c., 8vo. 1847, 

tom. ii. p. 91. 

N. H. R.—1863. G 
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In 1819, the late Prince of Canino (Charles L. Buonaparte) 
made a communication to the Zoological Society, in which he affirmed 
that JE. Sumatranus of Temminck was intermediate between the Con¬ 
tinental Indian and African Elephants; and that the differences in 
the form of the skull, and in the teeth, were so pronounced as to 
put an end with certainty to the subgeneric distinction between 
jElephas proper and Loxodon.* But there are errors of statement 
in the Prince of Canino’s brief notice which divest it of the authority 
of accurate or original observation. He even asserts that the “ im- 
“ dulated ribbons of enamel are nearly quite as wide as those forming 
“ the lozenges of the African.” 

Last year, Professor Schlegel, whose attention has been con¬ 
tinually directed to the subject since 1815, communicated a paper to 
the Academy of Sciences of Holland, in which he lays claim to the 
authorship of the opinion first put forward in Temminck’s work, and 
maintains it upon extended observation.! 

In order to facilitate their examination, I shall classify the dis¬ 
tinctions which have been adduced, from first to last, in support of 
the view, although some of them have been abandoned in the pro¬ 
gress of the inquiry. 

I. External characters.—Small ears, and general form, both, as in 
the Continental Elephant; but the Sumatran species more slender 
and more finely built; trunk longer and more slender; extremity of 
the tail more dilated, and invested with longer and stronger bristles, 
in this respect reminding one more of the African than the Indian 
species. (Schlegel). 

II. Greater degree of intelligence and aptitude for instruction. 
(Diard in Schlegel). 

III. Osteological characters. 
(A.) Glen era! construction of the skeleton and form of the cra¬ 

nium alike, but: 
1. Eree part of intermaxillaries shorter and narrower. 
2. Nasal aperture more contracted. 
3. Inter-orbital space narrower. 
4. Posterior part of the cranium wider. (Schlegel in Temminck). 
5. Eorm of skull intermediate between African and Indian. (C. 

L. Buonaparte). 
(B.) Molar teeth.—Bibbons (discs of wear) in form like those of 

the Indian species, i. e., the enamel-plates highly crimped, parallel, 
and free from the rhomb-shaped expansion of the African Elephant; 
but the ribbons wider (in the direction of the long axis), and conse¬ 
quently less numerous than in the Indian species ; the difference being 
in the ratio of 3 or 4 : 1 in the Sumatran, and 4 or 6 : 1 in the Con- 

* Proceed. Zool. Soc. 1849, p. 144. 
f ‘ Bijdrage tot de Geschiedenis van Olifanten, voornamelijk, Elepilias Suma- 

tranus,’ translated by Dr. Sclater, Nat. Hist. Review, 1862, Yol. ii. p. 72. 
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tinental Indian form, (Schlegel in Temminck). Ribbons of enamel 
nearly quite as wide as in the African Elephant. (C. L. Buonaparte). 

(C.) Vertebras and ribs. — The following numerical differences 
have been indicated by Prof. Schlegel; they vary in some unimpor¬ 
tant respects, according to the statements of different dates: 
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Cervical vertebrae 7 7 7 7 7 7 
Dorsal vertebrae 21 21 20 20 19 19 
Lumbar vertebrae 3 3 3 3 3 3 
Sacral vertebrae 1 4 4 4 5 4 
Caudal vertebrae 26 26 34 33 34 33 

*True ribs 6 5 6 5 6 5 

Ealse ribs 15 16 14 15 13 14 
Pairs of ribs 21 21 20 20 19 19 

According to this table, the Continental Indian Elephant has 
only 19 dorsal vertebrae and 19 pairs of ribs ; while the Sumatran 
species has 20 of each, the African Elephant having 21; being differ¬ 
ences which, if proved to be constant, would be of considerable sys¬ 
tematic importance. 

The difference in external form, between the Indian and African 
species, is so pronounced, that either can be told off at a glance, 
even from the stamp of a Greek or Roman coin. Admitting the 
general form and small ears to be alike, in the Indian and Sumatran 
Elephants, Professor Schlegel has only a slight difference in slender¬ 
ness of the general proportions, a more slender form of the trunk, and 
a larger terminal fringe of bristles to the tail,t to rely upon. But 

* Schlegel expressly states, “ that the number of true ribs is alike in all the 
species, that is only fivebut there is evidently a numerical slip in the ciphers 
which he immediately afterwards assigns to the false ribs, namely, 15, 14, and 13 
respectively, in the three different species, which would give a total of 20, 19, and 
18, instead of 21, 20, and 19, being the asserted aggregate of pairs corresponding 
with the assigned number of dorsal vertebras in the different species. (Nat. Hist. 
Review, Yol. ii. p. 75). 

f The distinctions indicated were, according to the statement of Prof, Schlegel, 
founded on the observation of Heer Westermann, upon two female Elephants in the 
Zoological Garden at Amsterdam, the one from Calcutta, the other Sumatran. It 
must be admitted, that the number of objects compared, is hardly sufficient to sus¬ 
tain the position. The original passage in Schlegel’s memoir is thus:—“Dathet 
“ een’ langeren en dunneren snuit heeft; dat de Staart aan het einde meer afgeplat 
“ en met langere, zware haren bezet is,” &c. The version given in the ‘ Nat. Hist. 

a 2 
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even in the Sal forests of North-Western India, at the extreme 
northern limit of the species at the present day, the difference of 
slender-bnilt and sqnat-built Elephants is well-known, being ex¬ 
pressed by Corse, for the Bengal variety, under the designation of 
‘ mirghij or Cervine for the former, and ‘ Koomarea’ for the latter, or 
when the characters are combined ‘ Sunkareah' f The trunk varies 
in a similar manner, being somewhat short and thick in some, and 
long and more slender in others. The fringe of bristles to the tail, 
is variable in degree, according to the sex, age, and vigour of the 
animal. A good fringe is seldom retained long in captivity; when 
present, it always enhances the price of the animal in the estimation 
of the natives of India. That the animal varies considerably in ap¬ 
pearance, according to the district in which he has been captured, 
has long been well known in India. Aboo Euzl, in his account of 
the Elephant stables of Akbar, enumerates six varieties, distinguished 
by form, different marks, or colouring and the experienced mahouts 
attached to the Government Commissariat in Bengal, will tell, at a 
glance, the district where a recently caught Elephant has been bred;§ 
whether the Sal Forests of the North-West Provinces, Assam, Silhet, 
Chittagong, Tipperah, or Cuttack. The distinction, therefore, founded 
upon the external characters of E. Sumatranus, completely fails. 

I believe that the same could be shown, as regards the asserted 
difference of intelligence and aptitude for instruction; but as this 
is not a tangible, specific character, I leave it undiscussed. 

The Osteological distinctions in the skull, which Prof. Schlegel 
advanced in Temminck’s work, he has since seen reason to abandon. 
But the identity of form is a strong argument in support of the 
unity of species. Not only is the general form of the cranium alike 
in both, but the relative proportions, and connexions of constituent 
bones, are the same in the wild Elephant of the North-West Pro¬ 
vinces and in that of Ceylon. The difference of variety, implied by the 
terms * Mukna? ‘ small-tusked,’ and 1 Dauntelo,’ large-tusked, neces¬ 
sarily involves a proportional degree of difference, in the develop¬ 
ment of the intermaxillary bones, in the depth and breadth of the 
trough between the tusk sheaths, and in the amount of development 
of the occipital bosses. But the connexions of the bones remain the 
same ; and all the leading modifications of form and proportion, so 
clearly indicated by Cuvier, as distinctive of the Indian from the 
African form, are maintained in the Continental aud Ceylon Ele¬ 
phants, within a range of variation which is common to both. 

Review,’ is “ that the rump at the end is more broadened, and covered with longer 
“ and stronger hairs,” (Op. cit. p. 76). In Tennent’s ‘ Natural History of Ceylon,’ 
the character of flattening with longer hair, is made to apply to the extremity of 
the proboscis, instead of the tail. (Op. cit. p. 66.) The version given in the text 
is the correct one. 

f Philosoph. Transacts. 1799, p. 205. 
j Ayeen-Akberry, translated by Gladwin, Vol. i. p. 126. 
§ Hooker, ‘Himalayan Journal,’ Vol. ii. p. 302. 
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The metropolitan collections furnish excellent and authentic 
materials for testing the accuracy of this statement in two magnifi¬ 
cent skulls of adult wild Elephants, both killed in combat by gun¬ 
shot wounds. The one (No. 2656, Osteol. Cat.) is preserved in the 
Museum of the College of Surgeons, the other in the Zoological 
Department of the British Museum. The former is of a large Cey¬ 
lon Elephant, which bears the open canals (one of them nine inches 
deep) of three bullet wounds, of old date, that had been repaired by 
nature, in addition to its recent death-wounds ; the latter, of a most 
destructive Solitary, or ‘ Goondah’ wild Elephant, which, for a long 
time was the terror of a district, near which I then resided. It was 
killed in the jungles, on the banks of the Granges, at no great dis¬ 
tance from Meerut, in May, 1833, by a party of four experienced 
sportsmen, who went out for the express purpose of killing it. The 
savage animal made no fewer than twenty-three desperate and gallant 
charges against a battery of at least sixteen double-barreled guns, to 
which it was exposed on each occasion, and fell, after several hours, 
with its skull literally riddled with bullets. Besides the shot holes 
of its last engagement, the frontal plateau alone bears, above the 
nasals, the healed canals of at least sixteen bullet-wounds received in 
previous encounters, exclusive of those effaced by the confluent 
fissures of its latest wounds. Meerut is in lat. 29°, close to the ex¬ 
treme northern limit of habitat of the Indian Elephant. If the two 
skulls, from localities so wide apart, are compared, they agree in 
general form and proportions ; and in the details of pyramidal summit, 
long concave frontal plateau, inial fossa, occipital bosses, nasal aper¬ 
ture, position of the orbits, form and connexions of the lachrymary, 
length of incisive sheaths, &c. 

On the other hand, in all the well determined species, fossil or 
recent, of which perfect crania are known, we invariably find, that 
the latter yield strongly marked distinctive characters even when 
molar teeth are similar. In illustration I may cite E. primigenius, 
E. Indicus, E. Hysudricus, E. Nomadic us, E. planifrons, E. meridi- 
onalis, and E. Africanus, in no two of which are the crania alike. 
"While in the Ceylon and Indian Elephants, they are so closely simi¬ 
lar, that, in a museum, without a record, the mere form will not 
instruct the observer whence the specimen came—whether conti¬ 
nental or insular. The statement made in the Zoological Proceedings 
of 1849, as to the amount of difference, is clearly an exaggeration, 
(antea p. 82.) 

As regards the molar teeth, it is stated in Temminck’s ‘ Coup d’ceil,’ 
in reference to the discs of wear, that, “ ces rubans sont de la largeur 
“ de ceux qu’on voit a la couronne des dents de l’Elephant d’Afrique; 
“ ils sont consequemment moins nombreux que dans celui du Conti- 
“ nent de l’Asie.” In Professor Schlegel’s later communication, the 
statement is modified as follows:— 

“ The laminae of the teeth afford another distinction, which how- 
“ ever is less apparent to the eye than that taken from the number 
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61 of vertebra). These laminae, or bands, in JE. Sumatranus, are wider 
“ (or if one may so say, broader in the direction of the long axis of 
“ the teeth) than in JE. Indicus. In making the comparison, one 
“ may remark that the distinction is less evident in younger indi- 
“ vidnals, and that there are met with, in all species of Elephants 
“ within certain definite limits, remarkable individual differences in 
“ respect of the width of these laminae.” (Nat. Hist. Bev. ii. p. 75.) 

Here it will be observed, the distinction is propounded subject to 
so many qualifications, as to render it elusive for any practical use. 
I have ascertained, after the examination of a very large quantity of 
materials in India and Europe, that the ridge-formula in the Indian 
Elephant runs thus :— 

Milk Molars. True Molars. 

4, 8, 12 12, 16, 20-24. 

4, 8, 12 : 12, 16, 20-24. 

The increase in the number of the ridges of the successive teeth, 
takes place as in E. primigenius, by increments of 4, repeated in two 
series, the first of which terminates with the last milk molar. The 
second series commences with the antepenultimate or first true molar, 
which constantly repeats the number presented by the last milk 
molar, i. e. 12 ; the penultimate (m. 2) shows an increment of 4, the 
number of its ridges being normally 16. The last true molar never 
shows less than 20, commonly about 22, but sometimes, in the lower 
jaw, attaining as many as 27 ridges. This liability to variation in 
the last true molar is well known, and runs more or less through all 
the species of Elephant and Mastodon * But the ciphers, shown 
above, are very constant, in the three intermediate molars, (i. e. the 
milk molar, and the antepenultimate and penultimate true molars) 
namely, 12 : 12, 16. I do not mean to affirm, that they are absolute 
and invariable ; but that the above formula is a fair exponent of the 
results yielded by a great majority of instances, on the comparison of 
a very large quantity of materials. Eor example, the penultimate 
milk molar (m. m. 8), occasionally presents only 7 ridges; while the 
antepenultimate true molar, of the lower jaw, in some cases, exhibits 
as many as 14 ; the variation being dependent, partly on the greater 
or less development of the talon ridges, which are very inconstant, 
and, as I have elsewhere stated, partly on the race, sex, and size of 
the individual.f I rest the more stress upon the importance of the 
ridge-formula, since, whenever the the element of quantity can be 
shown to hold, in the animal organization, it becomes a powerful aid 

* For illustrations of the fact in Mastodon 0Motions, vide Warren. Op. citat. 
p. 79 ; and for its general occurrence in the family, vide Lartet. Bullet. Geol. Soc. 
de France, 2e serie, tom. xvi., note, p. 498. 

f Quart. Jour. Geol. Soc., 1857. Vol. xiii. p, 315. 
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to research, and a criterion to test the accuracy of observation. In 
the fossil JE. antiquus of Europe, the dentition of which I have been 
able to determine with precision, the formula for the three interme¬ 
diate molars, and the last true molar, above and below, is 10: 10, 12, 
16, being nearly intermediate between the Indian and African Ele¬ 
phants. If then, as asserted, the number of bands (i. e. ridges) is less 
in the Sumatran and Ceylon form, than in the Continental Indian, 
the ridge-formula ought to show a lower series of ciphers. Professor 
Schlegel tells us, that he has had the advantage of examining at least 
seven skeletons, including young individuals, besides several skulls of 
JE. Sumatranus, furnishing ample materials for determining the num¬ 
ber of ridges in the different teeth. Yet neither he, nor any of the 
other advocates of distinctness of the species, has as yet attempted to 
show, by adduced instances, that the numbers are less ; and until 
that is clone, the general and therefore vague assertion of the fact, 
cannot be admitted as of sufficient weight. In the skull of the large 
Ceylon Elephant above referred to (No. 2656. Osteol. Cat. Coll. 
Surg.) the last true molar above and below, shows 22 ridges ; a penul¬ 
timate upper right molar, in the collection of Mr. Prestwich, and 
of undoubted authenticity, as having been imported from Ceylon, 
still shows 15 ridges, although the most anterior portion is worn out, 
with the loss of one ridge ; while the penultimate lower, of a Suma¬ 
tran skull figured by Blainville,* distinctly shows 16 ridges, besides a 
hind talon. These instances prove, so far as they go, that the ridge- 
formula is the same in the Ceylon and Sumatran form, as in the 
Indian. 

Next, as regards the width of the bands (discs of wear). This is 
a most deceptive character if merely regarded per se, since it varies 
very considerably, even in the same molar, at different stages of 
detrition: 1st, because the ivory cores of the ridges, being wedge- 
shaped, the discs of wear are necessarily narrower at their apex than 
at their base ; 2nd, because, as already stated (supra p. 66), the plane 
of abrasion, instead of being perpendicular to the axis of the wedges, 
cuts them obliquely, the obliquity increasing with the advance of 
wear, and constantly tending towards the horizontal. The conse¬ 
quence is, that the width of the discs is always exaggerated in a tooth 
worn down to the base, and that the anterior discs are wider than 
the hinder ones. The only accurate method of ascertaining the 
number of ridges, within a given space, is to measure the crown, not 
at the summit, but along the base where the enamel-plates are re¬ 
flected ; the product will then give the average width of each ridge. 
The skull of the Ceylon Elephant (No. 2656, Coll. Surg.), supplies 
excellent and readily accessible materials for testing the value of the 
alleged character, in the so-called E. Sumatranus. It contains above 

* Osteographie Elephants Pl. ix. fig. 6. De Blainville numbers the tooth as 
a 6th or last, but it is manifestly a 5th, or penultimate. 
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and below, the penultimate and last true molars in action ; the former 
in advanced wear, the latter coming into use, and in the upper jaw, 
barely abraded. The right upper penultimate is worn low, with a- 
loss of the anterior portion. The crown presents the discs of eight 
distinct ridges, together with a denuded base of ivory in front, cor¬ 
responding with two ridges that have been worn out. These discs 
are wide, with highly crimped enamel machcerides, both being of the 
E. Sumatranus pattern ; the following are the principal dimensions: 

Length of crown measured at summit 8. inches. 
Space occupied by the 7 last discs of wear 5.8 „ 
Greatest width of crown 3.0 „ 

In this case, the discs are very open, with an average width of about 
.83 in. to each; but in the progress of wear, the ridge-plates have 
become so reclinate, in relation to the plane of detrition, that in the 
middle of the crown, from the causes above assigned, the grooved 
enamel plates are exposed, nearly horizontally, to the extent of nine- 
tenths of an inch. The width of the bands, in this instance, is an 
exaggeration arising from the obliquity of the section yielding them, 
in a tooth far advanced in wear. 

The last true molar of the same skull makes a different appear¬ 
ance. Although partly extruded it is hardly touched by wear, and 
the outer wall of the alveolus was removed to expose the concealed 
hinder portion. The crown is composed of 22 ridge-plates, of which 
18 are consolidated, the 4 hindmost being loose. It yielded the 
following dimensions:— 

Extreme length, measured diagonally, from apex of 
front ridge to base of the last do. 13. inches. 

Length of do. measured along the base of the ridges 11.5 „ 
Greatest width 3.1 „ 

Instead, therefore, of .83 yielded by the penultimate, the ridges in 
this case give only an average of .52 in.; and in weighing the re¬ 
sult, it should be borne in mind, that the three last true molars, not 
only increase successively in the number of their component ridges, 
but that the latter are proportionally thicker in the older teeth, being 
an adaptation of nature, to suit the long term of use, which the last 
molars have to serve. Here then are two consecutive molars of 
the same skull, which, if detached, and introduced into a museum 
without a knowledge of their origin, might be cited—the penulti¬ 
mate as a typical illustration of E. Simairanus, and the last of E. 
Indicus. 

Nor is this width of the bands, in worn molars, confined to the 
Southern Elephant. I have now before me two grinders, picked up 
by Sir Proby Cautley, in the swamp of Azufghur, a habitual resort 
of wild Elephants, in the Tarai of the 6 Sal Forests,’ at the foot of 
the Himalayah north of Meerut, which present the characters of the 
discs of wear attributed to the Sumatran Elephant. There is, doubt¬ 
less, a certain amount of difference to be met with in the teeth of 
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different Elephants living in the same forests; but it is common to 
the Northern as well as to the Southern form, and, as yet, there are 
no good grounds to believe that it ever attains the importance of a 
specific distinction. The discs of wear in the Ceylon and African 
Elephants never present a similitude, except when the slightly 
abraded crown of the latter is confronted with the worn out and 
torso crown of the former. 

The most important part of Professor Schlegel’s case remains to be 
considered, namely, the number of the dorsal vertebrae and ribs. Here, 
also, I find my observations at issue with the conclusions of this dis¬ 
tinguished Zoologist. He avers not merely that the number of the 
former differs in the supposed three living species, namely, 21 in the 
African, 20 in the Sumatran, and 19 in the Indian, but thinks that 
he has detected a curious inverse relation between these numbers 
and the thickness of the laminae of the molars; where the latter are 
most attenuated the number of dorsal vertebrae is least. If the 
inference were well founded it would be of high interest. I quote 
the passage containing it in extenso :—“ If we take into consideration 
“ at once the size of the laminae of the teeth, in the different species 
“ of Elephant, and the number of the ribs and dorsal vertebrae, we 
“ obtain the remarkable result, that as the latter numbers decrease 
“ the laminae become narrower. In AJ. Africanus, these laminae are 
“ widest, and here we find the greatest number of dorsal vertebrae 
“ and pairs of ribs: A7. Sumatranus, in which the laminae are 
“ narrower, has twenty dorsal vertebrae and pairs of ribs : A7. Indicus, 
“ in which they are still narrower, only nineteen. In the Mam- 
“ moth, JS. primigenius, where they are narrowest of all, the number 
“ of dorsal vertebrae and ribs appears to be only eighteen.”# 
Extending the comparison to the Mastodons, and finding that M. 
OMoticus has only twenty dorsal vertebrae, and an equal number of 
ribs, while its crown-ridges are reduced to three or four, he concludes 
that the Mastodons form not a diverging, but a parallel series with 
the Elephants. The case, therefore, concerns not merely the Conti¬ 
nental and Sumatran varieties of the Indian Elephant, but is a vital 
question * 1 pro aris et focis,’ affecting the whole of the JElephantidce, 
fossil and recent. Eor this reason I must be permitted to examine 
it in some detail. 

And first as regards the asserted number in the African Elephant. 
Professor Schlegel twits Cuvier with having neglected to compare 
skeletons of the different species of Elephant, and having thus 
deprived himself of the merit of the discovery of the third living 
species. Is the reproach well founded P The only skeleton of the 
African form, which existed in the Parisian collections when Cuvier 
died, and even when Blainville wrote upon the family in 1844,f was 

* Bijdrage, &c. Eleph. Sumatranus; vide Translation by Dr. Sclater, ‘Natural 
Hist. Keview/ vol. ii. p. 78. 

I ‘ Osteographie,’ Elephants, p. 5. 
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that of an adolescent female which lived for some time in the 
menagerie of Louis the Fourteenth at Versailles.* It was imported 
from Congo; and we have the expressed or implied authority of 
four most eminent and experienced French comparative anatomists, 
namely, Daubenton, Cuvier, Laurillard, and Blainville, that it had 
only 20 dorsal vertebrae, and 20 pairs of ribs. Perrault, who dissected 
the animal, assigns the same numbers ; and the accurate Daubenton, 
who enumerates the dimensions of all the bones in such minute 
detail, says—“ II y a vingt vertebres dorsales, et vingt cotes de chaque 
cote.”f He assigns the following numbers to the different divisions 
of the column :—7 cervical, 20 dorsal, 3 lumbar, 3 sacral, 31 caudal 
vertebrae, and 20 pairs of ribs, of which 7 true and 13 false. 
Laurillard, as is well known, stood to Cuvier in the same relation of 
aid, as Daubenton did to Buffon, although he never was formally 
recognised as his collaborateur. When Perrault’s skeleton passed 
into their charge, Cuvier could only state the number which they 
saw, and finding the dorsal vertebrae to be the same as in the Indian 
skeletons which he had dissected, namely 20, he naturally assumed 
that to be the normal number in both the living species, as Peter 
Camper did on the same grounds. 

Skeletons of the African Elephant are very scarce in England. 
I know of two only, to be found in public collections : the one of an 
adolescent animal in the museum of Saffron Walden, mounted, and 
therefore less reliable ; the other in the Osteological department of 
the British Museum, not set up, and in the most favourable state for 
examination. It is of a young adult, in which the epiphyses are 
not yet united, imported from the Cape of Good Hope; sex unre¬ 
corded. The bones are still covered with the periosteum and shreds 
of ligament, having not yet undergone the preliminary operation of 
cleaning. The vertebral column is in masses of from three to five 
vertebrae, united by ligaments, while others are free. On three 
different occasions, specially with a view to the present investiga¬ 
tion, has the vertebral column been put together by me, scrupulously 
examining all the surfaces of juncture from the sacrum to the atlas, 
and the following results were yielded: 7 cervical v, 20 dorsal v, 
3 lumbar v, 4 sacral v, 26-30 caudal vertebrae, and 20 pairs of ribs, 
one of the last pair being wanting.* The precise number of the 
caudal vertebrae could not be determined, as the terminal portion of 
them is still imbedded in the tail. But there are at the least 
twenty-six. 

We have thus, two instances, the one South African, and the 

* Perrault, Memoir, pour serv. a l’Hist. cles Animaux, 1734, Part iii. PI. xxiii. 
f Buffon’s £ Hist. Natur.’ 4to tom. xi. p. 113. 
j In order to put the statement beyond question, as resting upon the testimony 

of a single observer, I requested my friend, Mr. W. H. Flower, the able Conservator 
of the Museum of the Royal College of Surgeons of England, to examine the 
skeleton closely, and he arrived at the same numerical results. 
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other from Congo, in which the Elephant of that continent, shows 
only twenty dorsal vertebrae. Cnvier is thus relieved from reproach, 
in so far as this species is concerned. 

The skeleton belonging to the mnsenm at Saffron Walden, is 
that of a young but nearly adult male, which was imported from 
Algoa Bay.* * * § It was carefully examined, with reference to the question 
now under discussion, jointly by Mr. W. IT. Elower and myself, and 
yielded the following numerical results: cervical vert. 7, dorsal vert. 
21, lumbar vert. 3, sacral vert. 3, caudal vert. 30, pairs of ribs 21. 
The dentition was, at the same time, minutely examined, and I can 
affirm that the characters agreed exactly with those of the skeleton 
belonging to the British Museum. The skull, and other details of 
the bony frame, were also alike. The evidence is of the more weight, 
as both skeletons were derived from Southern Africa; excluding the 
plea which might have been urged, that they were possibly of dis¬ 
tinct species, if they had been procured from different parts of the 
Continent.! 

The cases above adduced, appear to establish the fact beyond 
question, that the African Elephant varies in the number of dorsal 
vertebrae from 20 to 21. 

Next, as regards E. primigenius, what reliable authority has Prof. 
Schlegel for the conjectural assertion, that the Mammoth had but 
eighteen dorsal vertebrae and ribs ? The solitary skeleton,! reputed 
to be nearly perfect, of that species known up to the present time, 
is the famous Adams-skeleton, preserved at St. Petersburg, and of 
it there is but one original description extant, namely that of Ti- 
lesius, who distinctly states, that it possessed nineteen dorsal vertebrae 
and as many ribs: “ Yertebrarum thoracis 19 tantum numeravi, 
“ totidemque costas utriusque lateris, at plurimas e ligno fabre- 
“ factas.” § If the statement could be trusted, it would be conclusive 
against Prof. Schlegel’s argument. But there are errors of obser- 

* The Museum at Saffron Walden, affords an excellent illustration of what 
may be done, by a small provincial town to promote the cultivation of science. It 
possesses two mounted skeletons of large Pachyderms, which cannot be matched 
by any of the Metropolitan Collections. The museum reflects great credit on the 
locality. 

f Prof. Schlegel throws out a conjecture, that there may be more than one 
kind of African Elephant; and in support of it, he refers to two figures of skulls in 
the ‘Ossemens fossiles,’ Plate iv. figs. 2 and 10 of Vol. 1, as indicating differences 
of length and width : but I believe that they are both of the same cranium ; fig. 
10 representing the front aspect, drawn to a scale of one-twelfth, and fig. 2, the 
basal aspect on a scale of one-fifteenth. In the latter, the intermaxillary bones are 
necessarily fore-shortened, from the position in which the skull has been placed, 
causing a deceptive appearance of short tusk-sheaths. 

X Of the Mammoth carcasses which, according to the statement of Middendorf, 
have subsequently been discovered in Siberia, no osteological account, so far as I 
am aware, has been published. (Bullet. Acad. Petersburg. Class. Phvs. iii. p. 
150.) The observations of Gleboff refer to the structure of the preserved soft parts. 
(Bullet. Soc. Imp. Mosc. 1846, xix. pp. 108-134). 

§ Mem. Acad. Imper. des Scienc. de St. Petersburg, 1815, tom. v. p. 503. 
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yation in the account given by Tilesius, which divest it of authority. 
He describes the neck as being built up of six cervical vertebrae: 
“ Collum ex 6 vertebris compressis et coarctatis compositum.” The 
seventh, he appears to have transferred to the dorsal series. In the 
large and finely engraved figure which he gives of the skeleton, PL 
X, 21 vertebrae are indicated by spinous processes, jointly to the 
loins and thorax, and 7 to the neck. Allowing three of these to be 
lumbar, 18 would be dorsal, as conjectured by Professor Schlegel. 
But grave imputations have recently been cast upon this celebrated 
skeleton that, like that of the Mastodon Ohioticus of the British 
Museum, it is a make-up, derived from more than one individual.* 
Prof. Piazzi Smyth examined it, in company with Prof. Brandt, and 
states, that the ribs and other parts are restorations made of deal. 
He sums up his account thus: “ The head with much of the skin 
“ hanging upon it, some cervical vertebrse, a whole fore leg, and more 
“ than one foot are, we believe, the genuine Adams Mammoth.”! 
There is therefore, as yet, no trustworthy evidence to show that 
the Mammoth had only eighteen dorsal vertebrse and ribs; every 
presumption is in favour of its having had at least nineteen. 

Next, as to the number of dorsal vertebrse, in the Indian Ele¬ 
phant.—Skeletons, reputed to be Indian, abound everywhere, but 
strange to say, authentic materials for settling this part of the ques¬ 
tion, are rare, in consequence of the particulars respecting their ori¬ 
gin not having been carefully recorded. Until lately, no one doubted 
that they all belonged to the same species, and the precise locality 
from which they came was considered to be unimportant. 

Prof. Schlegel states that the Sumatran Elephant has constantly 
20 dorsal vertebrse, and 20 pairs of ribs. That this number does 
occur in the Ceylon animal also, is placed beyond question by the 
careful dissection of a great anatomist, Peter Camper, J and by the 
observations of Cuvier and Blainville, upon the skeletons of two 
known Ceylon Elephants brought from Holland to Paris in 1795. 

* The mounted ‘ Koch ’ skeleton in the National Collection, presents the fol¬ 
lowing vertebrse : 7 cervical, 19 dorsal, 4 himhar, 3 sacral, and 19 pairs of ribs. 
It was constructed according to this formula, but the careful observations of Dr. 
Warren, upon materials of well established authenticity, indicate the following 
numbers : 7 cervical, 20 dorsal, 3 lumbar, 5 sacral, and 20 pairs of ribs. (Warren, 
Op. citat. p. 25). The lumbar region appears to be built up of bones of different 
individuals. 

| “ Three Cities of Russia,” Yol. ii. p. 222. I am indebted to Dr. J. E. Gray for 
a knowledge of this passage ; but there are good grounds to believe that the 
statement is unintentionally overcharged by an astronomer, giving an opinion on a 
question of comparative anatomy. Eor Tilesius, whose account, however defective, 
shows no signs of partiality to Adams, but the reverse, enumerates the parts that 
have been restored in wood and gypsum ; and, as regards the vertebrse, he writes : 
“ Vertebrae omnes genuinae osseae, ideoque cartilagine exsiccato inter omnem verte- 
bram instructae, robustiores Elephantinis.” (Op. citat. p. 504). The vertebrae, 
excepting those of the tail, were less liable to be separated than any other part of 
the skeleton. 

X ‘ Anat. d’un Elephant Male,’ p. 63. 
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The distinguished Dutch zoologist further states, that all the Indian 
Elephants which he had examined, had, without exception, only 19 
dorsal vertebrae and 19 pairs of ribs. That this is occasionally or 
even frequently the case, is beyond doubt, from the corroborative 
evidence of Patrick Blair, Meckel, Warren, and others. Eor, as re¬ 
marked by Camper, it is highly improbable that a dorsal vertebra 
should have disappeared in boiling the bones, preparatory to setting 
them up. But it is by no means equally certain that the number is 
constantly limited, in the Indian form, to nineteen. Professor Schle- 
gel cites the case of the Duvaucel skeleton, forwarded from Bengal 
to Paris, in which there are twenty dorsal vertebrae.* But he tries 
to get over the difficulty of this exceptional case, by the hypothesis, 
that the live animal may have been imported from Ceylon into Ben¬ 
gal. I will mention in the sequel, the reasons, founded upon many 
years’ residence there, why I consider the assumption to be in the 
highest degree improbable. It is rare to find the skeleton of an 
Asiatic Elephant in England, the pedigree of which is so well authen¬ 
ticated, as to be beyond conjectures of this kind. But there is one 
in London, the antecedents of which are well known, being the ske¬ 
leton of the celebrated male Elephant, ‘ Choonee,’ preserved in the 
Museum of the College of Surgeons. The young animal was im¬ 
ported from Bengal in the year 1810, on board the the E. I. C. ship 
‘ Astell,’ by Capt. Hay;+ and in 1826 it was shot, in the menagerie at 
Exeter-Exchange, in consequence of its violence from sexual excite¬ 
ment. It bore an Indian name, ‘ Choonee,’ and on the occasion of 
its slaughter, it obeyed the word of command to lie down, given to 
it by its English keeper, in the language of Hindostan. All the 
antecedents are here consistent in proof that the animal was of a 
Bengal stock. I have examined the skeleton closely, and find that 
it has 7 cervical, 20 dorsal, 3 lumbar, 4 sacral vertebrae; and 20 
pairs of ribs. The last or nineteenth pair have been lost, or omitted 
in mounting the skeleton. The twentieth dorsal vertebra presents 
costal articular cups, which are unsymmetrical and small: that, on 
the right side, not much exceeding the size of a silver sixpence. But 
the vertebra is distinctly present. This case, coupled with the Du¬ 
vaucel skeleton, in the ‘ Jar din des Plantes,’ seems to establish, with¬ 
out searching for others, that the continental Elephant of Northern 
India varies in the number of its dorsal vertebrae from 19 to 20, as 
the African varies from 20 to 21. J 

The hypothesis entertained by Professor Schlegel, upon the state¬ 
ment of Diard, that Ceylon Elephants are frequently imported into 

* Nat. Hist. Review, ii. p. 74. 
f Griffith’s “ Animal Kingdom,” Vol. iii. p. 348 ; and Hone’s “ Every Day 

Book, &c.” Vol. ii. p. 322. 
J The ingenious view advanced by Prof. Schlegel regarding the inverse 

relation, between the number of lamince in the molars, and the number of dorsal 
vertebras in the different species (supra, p. 89), does not appear to be tenable against 
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Bengal, is, I am satisfied, untenable. Under the pressure of the Great 
Mutiny of 1858, the Indian Government brought Elephants by sea, 
from Pegu and the adjoining Tenasserim provinces, to Calcutta, but 
none from Ceylon. The occurrence up to that time was so rare 
there, that the debarcation of the animals, slung through the air, 
was figured in the “ London Illustrated News ” of the day as a re¬ 
markable event. Young Elephants are, I believe, never imported 
from Ceylon to Calcutta and “ Choonee” was exported thence as a 
very young animal. Ceylon Elephants are exported to the adjoining 
peninsula; but they are commonly reserved for the priests of the 
pagodas, for the Chiefs of Southern India, and for the commissariat 
demands of the Madras and Bombay Presidencies. I doubt if the 
Ceylon Elephant could endure the winter cold of the North-Western 
Provinces, exposed in the open air. I have been on the back of an 
indigenous Elephant, in the valley of Deyrah, in the North-Western 
Provinces, which is constantly resorted to by herds of the wild ani¬ 
mal, when the thermometer stood before sunrise at 22° Eahr.: and Sir 
Andrew Waugh informs me, that during the measurement of the 
base-line for the Trigonometrical Survey, in Chuch, the temperature 
fell to 15° Eahr., with Elephants in the camp, exposed to the open 
air. 

On a review, therefore, of the whole case, the evidence in every 
aspect, appears to fail in showing that the Elephant of Ceylon and 
Sumatra is of a species distinct from the Continental Indian form. 
Having had opportunities of observing the animal along a range of 
habitat, which rarely fall to the lot of a single naturalist, I have felt 
called upon to express an opinion on the moot question. These em¬ 
braced a residence during many years at Suharunpoor, in lat. 30°, near 
the extreme northern range of the species ; close to jungles where wild 
Elephants abound, and which my duties led me frequently to explore. 
In 1832, I was present at the ‘ Koom,’ or great Beligious Pair, which 
takes place at Hurdwar, on the Ganges, after each cycle of twelve y ear s.f 

the evidence adduced above, of the numerical variability in the living species. Nor 
can I assent to the inference founded upon it, that the “ Mastodons form not a di- 
“ verging, but a parallel series with the Elephants.” The Indian fossil species, 
which have been ranged under the designation of Stecjodon, establish, through their 
molar teeth, a manifest and nearly unbroken passage from the Mastodons into the 
true Elephants. (Vide Quart. Journ. Geol. Society, 1857, Yol. xiii. p. 314. 

* Mr. Blyth, in a late number of the “ Journal of the Asiatic Society of Ben¬ 
gal,” received since the above remarks were made, confirms the statement. By a 
return received from the Military Commissariat Office, at Calcutta, it appears 
that 826 Elephants were imported there, from Moulmein and Rangoon, in the 
years 1857 to 1859. “No Elephants,” (it is added) “were received at Calcutta 
from Ceylon.” A communication from Col. Phayre, mentions that in the seventeen 
months, from Dec. 1857 to April, 1859, no fewer than 1034 Elephants were shipped 
from the same ports to Madras and Bengal. Showing the vast number of Ele¬ 
phants occurring in the forests of the Trans-gangetic Provinces, and the adjoining 
districts of Siam. (Op. cit. 1862, No. ii. p. 174.) 

f ‘ Kumbha Mela.’ Duodecennial, when Jupiter is in Aquarius, and the sun 
entering into Aries. (Vide Raper. Asiat. Research. Yol. xi. p. 456.) 
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Vast multitudes of devotees, and others of all ranks and castes, 
and of both sexes, assemble there from the most remote parts of India 
and the surrounding countries, all the wealthiest classes bringing 
Elephants with them.* On that occasion I endeavoured, through 
the native officers connected with the administration of the Eair, to 
ascertain the number of Elephants then crowded within a small area, 
and the return made was about eleven hundred, derived from all parts 
of India,, the majority of which passed under my eye. I have seen 
the Elephants of Pegu and Siam in the forests of the Tenasseriin 
Provinces, and the Ceylon Elephant in its native island. The only 
geographical forms of the Asiatic species which I have not examined 
alive, are those of Cochin-China, Borneo, and Sumatra. The result 
of this range of observation, combined with long osteological study, 
has been to establish the conviction in my mind, that there is but a 
single species of Asiatic Elephant, at present known, modified, 
doubtless, according to his more northern or southern habitat, but 
not to an extent exceeding that of a slight geographical variety. 

It is the more necessary that the subject should be thoroughly 
investigated, since upon the hasty assumption that the Elephant of 
Ceylon and Sumatra belong to a distinct species, a speculation has 
been put forward, which seeks to explain it, by means of a former 
direct continuity of land, between the two islands.f But the infer¬ 
ences of physical geography and of geology are alike opposed to the 
conjecture. The range of low hills which forms the spine of the 
Malay Peninsula, and which is separated by a narrow interval only, 
from the Islands of the Archipelago, can be traced north, increasing 
in height and development till it joins on with the ITimalayah. While 
Ceylon, as has often been remarked, presents all the physical charac¬ 
ters of being a severed portion of the distinct mountain-system of 
the Western Ghats. With certain exceptions, the Mammalian fauna, 
as a general rule, confirms this view, as do, also, recent investigations 
on the Flora of the mountainous regions of the adjoining Indian 
Peninsula, near its extremity. That a connexion formerly, and at 
no very remote epoch, existed between the Malay Archipelago and 
the contiguous main land, is clearly indicated by the species of the 

* General Hardwick, who was present at the ‘ Koom’ Fair of 1796, estimates 
the number of human beings then assembled, to have exceeded two and a half 
millions ! doubtless an exaggeration. Five hundred devotees of one sect were killed in 
an affray by the Seiks. I do not vouch for the accuracy of the number of Elephants, 
reported to me, on the occasion above referred to; but I believe it to have been under 
the truth, rather than above it. I mention this, the more especially, as probably no 
such assemblage of Elephants will ever again be seen at Hurdwar. The facilities of 
railway travelling will relieve the Princes of Southern India, such as Travancore and 
Tanjore, &c., from the necessity of taking a cortege of Elephants with them, when 
they attend the Koom Fair in future. (Hardwick, Op. cit. Yol. vi. p. 312.) During 
the ‘Koom’ of 1760, eighteen thousand Bairagis (Fakirs of one sect) are said to 
have been slaughtered by the Gosains, another sect. Op. cit. Yol. xi. p. 455. 

f Tennent. ‘ Nat. History of Ceylon/ 1861, pp. 61-67. 
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large Mammalia common to both, including Rhinoceros Sumatranus, 
R. Sondaicm, Bos Sondaicus, Tapir us Malay anus, Styloceros Muntjao, 
Nccmorhcedus Sumatrensis, Tlrsus Malay anus, &c.} the majority of 
which range as far north as Pegu, or further.* * That the Indian 
Elephant should have participated in the same common range, is 
thus relieved from any plea of improbability ; while the speculation 
that Sumatra was in direct continuity with Ceylon within the period 
of the existing fauna, is beset with unsurmountable difficulties. In 
the view here taken it is also needless, since the species may have 
spread southwards, from a common centre, on both sides of the Bay 
of Bengal, and on its eastern shore into the promontory which for¬ 
merly forked the Indian Ocean. The speculation here contraverted, 
appears to rest upon grounds as fallacious as those which led Blain- 
ville, mainly upon spurious Proboscidian evidence, to conjecture that 
Australia was formerly a dependency of the American continent, f 

§ 10. Asserted occurrence of Mastodon in Australia. 

Next to the Rquidce, the Proboscidians are among the most cos¬ 
mopolitan and widely distributed of Ungulate Mammalia. Dino- 
therium occurs alike in the Miocene deposits of India and Europe; 
while species of Mastodon and Elephant, extinct and living, have 
been found over the whole surface of Europe, Asia, and Africa, and 
in both divisions of the American Continent. On the other hand, as 
has often been remarked before, Australia has a living fauna, so low 
and backward in the scale of organization, that it has struck those 
who have reflected on it, in the light of being an arrested fragment of 
an older world, in which progress was suspended, whilst in the other 
continents it was being steadily sustained, by the appearance of 
higher and higher forms. With the exception of the Dingo, which 
is believed to have accompanied man,* and of a certain number of 
indigenous Eats, the existing mammalian fauna of Australia is exclu¬ 
sively restricted to marsupial forms. The extinct fauna, which has 
been so ably investigated by Professor Owen, so far as it goes, bears 
the same character. The colossal Diprotodon and JTototherium, with 
the carnivorous Thylacoleo, have died out, and the giant Kangaroos, 

* Cantor. ‘ Journ. Asiat. Soc. of Bengal,’ 1846, VoL xv. p. 275. 
f Osteographie. 4 Dinotherium,’ p. 50. 

* Prof. McCoy, in a recent comparison between the ancient and modem natural 
history of Victoria, states that he had identified remains of the Canis Dingo in the 
bone-caverns lately opened beneath the basalt-flows at Mount Macedon. They 
were found associated with those of Macropus Titan, and of recent species of Hyp- 
siprymnus and Hydromys. He infers from this and other arguments that the 
Dingo is an indigenous animal. But there is no evidence that man may not have 
then been an inhabitant of Australia, and the Dingo introduced along with him. 
The latter still stands out, a symbol of isolation. (Annals and Mag. of Nat. Hist. 
1862, 3d Ser. Vol. ix. pp. 145, 147 ) 
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&c., have dwindled down into their small-sized living representatives. 
But except in bulk, and in the extinction of certain types, there is 
no indication that the modern fauna has degenerated from a higher 
to a lower grade of organization. To this general rule there is only 
one asserted exception, which, however, is of a very important order, 
being the so-called Mastodon Australis of Prof. Owen. I have long 
entertained doubts regarding the authenticity of the solitary molar 
tooth, upon which the conclusion mainly rests. These I have already 
advanced in an abridged form ;* * * § but as the assertion has since then 
been repeated by its author, it is full time that the case should be 
either established or confuted, more especially as the asserted excep¬ 
tion, coming forth under the authority of so eminent a name, has 
been commonly adopted by Palaeontologists. 

In 1843, Professor Owen published the description and figure of 
a fossil femur of large size, discovered by Sir Thomas L. Mitchell in 
Darling Downs, S. W. of Moreton Bay, in Australia.! It was com¬ 
pared with the corresponding bone of Mastodon giganteus, and in¬ 
ferred to be of a Mastodontoid quadruped. But a perfect femur of 
Miprotodon Australis, acquired within the last few years for the Bri¬ 
tish Museum, along with an entire cranium and other fine remains, 
places it beyond doubt, that the Darling Downs specimen, now pre¬ 
served in the Museum of the College of Surgeons, is of the Marsupial 
Miprotodon, and not of any Proboscidian form. 

In the following year (1844), the same author published a figure 
and description of4 a fossil molar tooth of a Mastodon discovered by 
Count Strzlecki in Australia,’ which he provisionally named M. Aus¬ 
tralis ; and he describes it as bearing a close resemblance to the 
molars of ML. angustidens of Europe. J In his report 4 on the Fossil 
Mammalia of Australia,’ communicated to the British Association in 
1844, the following paragraph occurs: 

44 I cannot conclude, without adverting to the singular exception 
44 which the Mastodon forms to the continental localization, not only 
44 of existing, but of Pliocene and post-Pliocene extinct genera of 
44 mammalia above briefly dwelt upon. The solitary character of the 
44 exception helps rather to establish the generalization, at least I 
44 know of no other extinct genus of mammal which was so cosmopo- 
44 litan as the Mastodon. It was represented by species for the most 
44 part very closely allied, if actually distinct, in Europe, in Asia, in 
44 North and South America, and in Australia; it is the only abori- 
44 ginal genus of quadruped in that continent which was represented 
44 by other species in other parts of the world. ”§ Here is an excep¬ 
tion, the importance of which, if sound, can hardly be overrated, in 
reference to the laws which governed the distribution of the extinct 

* Quarterly Journ. Geo. Soc. Yol. xiii p. 319, Synop. Table, 
t Annals and Mag. of Nat. History, New Ser. Vol. xi. p. 8, fig. 1. 
% Op. cit. Vol. xiv. p. 268. 
§ British Association Report, 1844. pp. 223, 239. 

N. II. R.—1863. H 
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mammalia of the Australian continent. The identification upon 
which it rests has not yet been withdrawn, so far as I am aware, by 
the author; and in his inaugural address to the British Association 
at Leeds, he re-affirms it twice, in the remarks upon the geographical 
distribution of animals.* As Professor Owen has not published 
others, it is presumed that the evidences there referred to are derived 
either from the remains received from Sir T. L. Mitchell, or from 
the molar tooth brought by Count Strzlecki. The former being of 
Diprotodon, the onus probandi now rests with the latter, which, 
also, is preserved in the Museum of the College of Surgeons. 
The specimen consists of a very perfect and intact germ of a 
back molar. The enamel shell is completely formed, but the 
pulp-nucleus had only been partially calcified, so that the ivory is 
limited to a thin layer below the enamel, and upon which the re¬ 
entering angles of the transverse ridges are distinctly visible under¬ 
neath. No part of the ivory base, or fangs, had been formed, nor is 
any trace of cement visible upon the crown-surface. The specimen 
is entire, with the exception of a slight fracture at the top of the 
inner tubercle of the front ridge, which is decurrent to the base in a 
vertical fissure of old date, being filled up with matrix. The tooth is the 
penultimate true molar (m. 2.) of the lower jaw, left side ; the crown 
is composed of three very distinct transverse ridges, divided in the 
longitudinal direction by a distinct bipartient fissure into an outer 
and inner division, each composed of a pair of high and obtusely 
conical thick points. The outer division of each ridge throws out, 
both in front and behind, a solitary outlying tubercle, attaining a 
lower elevation than the principal points. These tubercles, of the 
contiguous ridges, are connate, so as to form a bridge connecting each 
outer pair of mammillae and blocking up that part of the valley which 
lies between them, while the inner pair of points, belonging to each 
ridge, is free from accessory tubercles, thus leaving the portion of the 
dividing valleys, between the inner points, open. A small anterior 
talon, running outwards, descends around the base of the outer 
tubercle of the front ridge, and a larger posterior talon, composed of 
two or three tubercles, is appended to the posterior end of the outer 
division of the last ridge, but free from any connexion with the inner 
division of the same ridge. The tooth, therefore, belongs to the sub¬ 
genus Trilophodon, and to that section of it which may be cha¬ 
racterised by ‘ Colliculi obtusi, vallicu]ce interrupted.'’ The necessary 
consequence of the form of the crown, as above described, is that in 
the progress of wear, when the ridges are ground down, the outer 

'* “ I have received evidences of Elephantine species from China and Australia, 
“ proving- the Proboscidian Pachyderms to have been the most cosmopolitan of 
“ hoofed quadrupeds.” (Brit. Assoc. Report, 1858, Address, p. lxxxvi.) 

“ In the formation of these recent tertiary periods, and in the limestone caverns 
“ of Australia, abundance of mammalian fossils have been found, and, with the ex- 
“ ception of the single tooth of a Mastodon, every one of them has proved to be a 
“ marsupial species.” {Idem, p. lxxxviii.) 
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pair of points with its outlying appendages, must yield a trefoil or 
complex pattern to the disc of abrasion ; while the inner pair, being 
simple, would yield an elliptical and transverse disc, free from any 
complication. This is the character which distinguishes Mastodon 
Andium from Mastodon Humboldtii. As these species are but im¬ 
perfectly known in England, and one of them still more imperfectly 
represented by specimens, a few remarks upon them may not be 
considered out of place on the present occasion. Although these 
names were vaguely imposed by Cuvier, we are indebted to Laurillard* * * § 
for the first accurate definition of their distinctive characters, con¬ 
firmed by Gervais, upon the fine series of remains brought by 
Weddell from Bolivia.f Both belong to the subgenus Trilophodon. 
In M. Humboldtii, both the inner and the outer divisions of each 
ridge are flanked by outlying tubercles, so that the valleys are 
blocked up, and the mammilla? being channelled vertically, a very 
complex pattern is yielded by the discs of wear; two trefoils are 
produced, separated by a cleft, somewhat as in the molars of Hippo¬ 
potamus, or as it has been happily expressed by Grervais “ Deux 
figures en trifle adossees par leur base.”J The valleys are covered 
with a thick coat of cement, and the lower jaw is destitute of an 
incisive beak. While in M. Andium there is but a single trefoil, 
accompanied by an elliptical transverse disc to each ridge; the 
valleys are sparingly invested with cement, and the symphysis of the 
lower jaw is produced into a long massive and deflected incisive beak, 
as in Mastodon angustidens. This beak, as shown by the young 
animal, is figured by Laurillard in d’Orbigny’s Voyage ; and I have 
seen, at Geneva, the cast of it, as presented by the adult animal. 
The specimen was brought by M. H. de Saussure from Mexico 
(antea p. 56), and the beak in this case bore the base of a very large 
molar on one side.§ Mastodon Humboldtii is found in Colombia* 
Buenos-Ayres, and Brazil; M. Andium chiefly in Chili, Bolivia, and 
Peru; the valley of Tarija, in particular, abounds in remains of this 
species. The reputed Australian molar agrees so closely with 
specimens of M. Andium, brought by Weddell from Tarija, which I 
have studied in the Palaeontological Gallery of the Jar din des Plantes 
at Paris, that I have failed to detect any sufficient character by 

* Alcide d’Orbigny’s ‘ Voyage dans l’Amer. Meridion.’ Geol. p. 144, pi. x„ 
and xi ; and Diet. Univers. d’Hist. Natur. tom viii. p. 30. 

f ‘ Itecherch. sur les Mammiferes Fosssiles de l’Amerique Meridional.’ (Ex¬ 
pedition de Castelnau), 1855, p. 14, PI. v. 

J Op. cit. p. 18. 
§ Laurillard inferred from d'Orbigny’s figure, that although the beak was 

elongated, from its tenuity there were no incisors to the lower jaw in this instance; 
or that, if ever present, they were rudimentary, and had been shed early in life. In 
the specimen figured by Dr. Wyman, showing the lower jaw of an adolescent 
animal, the symphysis is somewhat elongated, but blunt, and there is no appearance 
of its having held incisors. The possession of mandibular incisors may have been 
asexual distinction. (United States’ Australian Expedition, PI. xii. figs. 1 and 2, 

H 2 



100 ORIGINAL ARTICLES. 

which to distinguish them.* * * § They agree also in mineral condition, and 
in the dark brown glossy colour of the enamel, where denuded of 
matrix. 

As regards the history of the reputed Australian specimen, un¬ 
fortunately it was not seen, in situ, by Count Strzlecki. That enter¬ 
prising traveller, whose explorations embraced North and South 
America, Australia, the Javanese Islands, &c., states that he “ bought 
“ it from a native at Boree, the sheep-station of Captain Byan, 
“ through the agency of the overseer of that station. The native, 
“ in giving the bone, stated that similar ones, and larger still, might 
“ be got further in the interior; but that, owing to the hostility of a 
“ tribe upon whose grounds the bones are found, it was impossible 
“ for him to venture in that time, in search for more,” &c.f The 
account given in Professor Owen’s paper, differs in some respects : 
being to the effect, that the specimen was brought by a native to 
Count Strzlecki when exploring the ossiferous caves of Wellington 
Valley;% and that the native stated that it was taken out of a cave 
further in the interior. § But the fossil bones of the ossiferous brec¬ 
cias of that valley are covered with a bright coloured ochreous clay, 
not a trace of which is to be seen on the fossil molar, the matrix of 
which is of an entirely different character. Settlements have been 
pushed into the interior since 1843, far beyond Boree and Welling¬ 
ton Valley ; while the country has been penetrated in various direc¬ 
tions by exploratory expeditions. Stupendous remains of Diprotodon 
and dVototherium, in the finest state of preservation, have been dis¬ 
covered, and remains also of the very remarkable form named Tliyla- 
coleo; but during the twenty years which have lapsed, not a trace 
has been detected, so far at least as published accounts go, of any¬ 
thing confirming the inference of an Australian Mastodon. Where 
remains of the Proboscidia occur, they are commonly found in abun¬ 
dance ; and the colossal size of the bones has led, in all ages, and in 
all countries, to their attracting lively attention. The absence of 
direct testimony, in the first instance, the conflicting statements 
regarding the place and conditions of occurrence, the discordance of 
the matrix, and the failure of subsequent confirmatory evidence, 
coupled with the fact of the solitary molar having been identified as 

* On the occasion, where I first questioned the authenticity of the reputed 
Australian Mastodon, I was led to identify it with M. Humboldtii, instead of M. 
Andium (vide Quart. Journ. Geol. Soc. 1857, vol. xiii. Synoptical table, p. 319.) 
On the same occasion (op. cit. p. 313) I called attention to the exceptional character 
of certain specimens of M. Andium, as if hesitating between Tetralophodon and Trilo- 
pkodon. I believe the species will prove to belong to the latter group. 

f Strzlecki, ‘ Physical Description of New South Wales,’ &c., 1845, p. 312. 
X Buree Creek, an affluent of the Lachlan River, is in the Ashburnham District, 

north of Canobalas Mountain; while Wellington Yalley is on the Macquarie 
River, an affluent of the Darling. A considerable tract intervenes. 

§ “It is partially mineralized and coated with the reddish ferruginous earth, 
“ characteristic of the Australian fossils discovered in the Wellington ossiferous 
“ caves by Sir T. Mitchell.” (Annals and Mag. of Nat. Hist., Yol. xiv. p. 270). 
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being of a South American species, lay the authenticity of the speci¬ 
men open to grave doubts. If an American form, how did this 
unique morceau get to Australia ? If Australian, how has the Mastodon 
alone, of all the higher placental mammals, broken through the bar¬ 
riers of marsupial isolation, characteristic of the great southern island? 
Of the two alternatives, there are probably few palaeontologists who 
will be disposed to seek for an explanation in the naive conjecture of 
Blainville, that Australia, to meet the requirements of the case, was 
in connexion with America within the Pliocene period.* It seems 
more probable that some unintentional error has got mixed up with 
the history of this remarkable fossil; and until further confirmatory 
evidence is adduced, of an unimpeachable character, faith cannot be 
reposed in the reality of the asserted Australian Mastodon, f 

§ 11. Pood of lining and extinct Elephants. 

The alimentary habits of the Asiatic Elephants, in the wild and 
subjugated state, have been so carefully observed, that there is, per¬ 
haps, no other pachyderm with which, in this respect, we are better 
acquainted. But the same cannot be said of the African species ; 
the details of the vegetable matters which constitute his staple food, 
are only known in a very general way, although it is certain, from 
the difference of the vegetation of Southern Africa, where he now 
exists in great force, and of Northern and Western Africa, near 
the foot of the Atlas, where he abounded within the historical period, 
that his food must vary within a considerable range of species. The 
teeth of the Asiatic and African Elephants are so differently modi¬ 
fied, and the trees on which they browse are so distinct, that the 
Asiatic species would probably be distressed for food, where the 
African finds it in abundance, and vice versd. Both are represented 
in the fossil state by species having molars constructed more or less 
after the patterns respectively yielded by them, and I propose to 
consider how far our knowledge of the former will assist us, in spe¬ 
culating regarding the alimentary habits of the latter. 

(a.) Food of the Indian Elephant.—The ‘ Sal,’ or ‘ Tarai’ Eorests, 
which stretch at the foot of the Himalayahs, from lat. 30°, where the 
Ganges and Jumna escape from the mountains to the Bramapootra, 

* The fact that such a hypothesis was advanced, shows the responsibility in¬ 
volved in the publication of the data, which gave rise to it. 

f Since the above remarks were written, Professor Owen, again brought forward 
the case of the Australian Mastodon, as a proof of the remarkable geographical dis¬ 
tribution of the Proboscidia, in a communication which he delivered to the British 
Association at Cambridge, on the 4th Oct. entitled, “ On a tooth of Mastodon from 
the Tertiary marls near Shanghai.” In the subsequent discussion, he frankly 
abandoned it, in consequence of the doubts then urged regarding its authenticity. 
As the asserted fact has taken deep root in systematic works, it is still necessary, 
that the refutation here embodied should appear in the records of Science. (Vide 
‘ Parthenon’ of 11th Oct. 1862, p. 754.) 
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embracing a range of several hundred miles, are here selected to 
furnish the chief illustrations which I have to adduce. They every¬ 
where abound with Elephants, southwards from lat. 30°, which may 
be regarded as the extreme northern limit of the habitat of the 
species at the present day. Eorests presenting similar physical cha¬ 
racters, extend along the continuation of the same range, through 
Sylhet, Chittagong, Arracan, Pegu, and the Tenasserim Provinces, 
to the point of the Malay Peninsula ; they become more and more 
tropical in their vegetation, and, as a general rule, the Elephants im¬ 
prove in size, form, and vigour, according to their more southern 
habitat. 

The ‘ Sal’ Eorests are densely covered with arboreous forms be¬ 
longing chiefly to the folowing Dicotyledonous genera:—Vatica, 
Bentaptera, Ter min alia, Conocarpus, Case aria, Dalbergia, Cedrela, 
Buchannania, Semecarpus, Boswellia, Spondias, Odina, Garruga, Ca- 
thartocarpus, Bauhinia, Butea, Brythrina, Acacia, Bobinia, Moringa, 
Kydia, Sterculia, Bombax, Grewia, Murray a, Glycosmis, Citrus, JSau- 
clea, Hymenodictyon, Bondeletia, Schrebera, Eugenia, Careya, TJlnius, 
Gmelina, Bremna, Emblica, B'Ottlera, Briedelia, Ehretia, Tetraniliera, 
Cordia, Wrightia, Holarrbena, Antidesma, Butranjiva, Grewia, Tro- 
pbis, Cochlospermum, Batis, Diospyros, Bassia, Morus, Ficus, fyc. 

But of the large number of species belonging to these genera, a 
very small percentage only of the aggregate mass of forms enters into 
the food of the Indian Elephant; the reason of this being, that some 
of the species, such as the ‘ Sal’ (Vatica robust a), and other pre¬ 
dominating trees which extend for miles, nearly to the exclusion 
of other trees, contribute nothing to the aliment of the animal. 
In fact, the range of his arboreous selection is restricted within a 
narrow circle, and mainly to the foliage and branches of trees that 
abound in milky juice which is not acrid, belonging to the families 
of the Moreae, Artocarpeee, and iSa/.otacece, such as species of Ficus, 
Batis, Art&carpus, Bassia, and MimusopsA Of these, by far the 
greater part of his staple food is derived from the colossal fig-trees 
which abound in the forests of India; such as Ficus Inclica, the 
‘ Bur,’ or ‘Banyan-tree; F. religiosa, ‘ Peepul,’ or ‘ Bodhi-drooma,’ 
(Tree of knowledge) ; F. venosa, ‘ PilkhunF. cordifolia, ‘ Grujeena,’ 
or ‘ Assoud F* glomerata, 1 Goolur F. Tsiela, ‘ Kuth-bur and in 
Assam, Ficus elastica, or the ‘ India-Eubber tree,’ besides other 
more southern species of similar habit and properties. The strong 
partiality of the Elephant for these trees is so well known to the 
natives, that the ‘ Obees,’ or Pit-falls, for entrapping the animal are 
invariably constructed in their neighbourhood, and many of their old 
Sungscrit names connect them specially with the Elephant, j' He 

* Also Mesuaferrea, (Nat. Ord, Clusiacece) on the authority of Tennent’s Nat. 
Hist, of Ceylon, p. 230. 

f ‘ Nagbhundoo,’ ‘ Koonjurashnn‘Gujashun,’and ‘ Gujbhukshuk;’ all being to 
the effect of ‘food of Elephants.’ {Vide Madden. Journ. Asiat. Soc. Beng. 
Yol. xvii. p. 380, 
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tears down their branches, and crunches the twigs and leaves, strip¬ 
ping off the lactiferous bark of the larger boughs. The Elephant of 
the 4 Sal’ Forests also derives occasional food from the foliage and 
fruit of Artocarpus Lakoocha, 4 Dhao;’ Batis aurantiaca, 4 Puneeala 
Bassia latifolia, 4 Muhowa,’ and among others from the fruit of 
jFeronia JSlephantum, 4 Kuth-bel;’ JEgle marmelos, 4 Bel f Diospyros 
tomentosa, 4 Teindooand in the Southern Forests, from the huge 
induviated fruits of certain species of JDillenia, fyc. Of aliment de¬ 
rived from the roots of Dicotyledonous trees and shrubs, such as the 
African Elephant is said to affect, I know of but one form in the 
‘ Sal Forests’ which the Indian species is known to touch, namely, 
the huge tuberous dilatation of the ligneous root of the Scandent, 
Pueraria tuberosa,1 Sural.’ The fruticose and herbaceous Dicotyledons, 
the foliage and stems of which may enter into his occasional food, I 
do not attempt to enumerate. 

Among the Monocotyledonous families, a very large portion of 
his habitual fare, is derived from the Graniineee, and more sparingly 
from Palms ; of the former, he luxuriates on the young shoots and 
tender foliage of various species of Bamboo, which occur in vast 
abundance, together with the fleshy albuminous fruit of Beeslia 
Bheedii, found in the southern forests. The ‘jheels,’ or swamps, to 
which he resorts, are sheeted with the gigantic reeds of Arundo kurka, 
4 Null the young culms of which, together with the stems and leaves 
of Typha Plephantina, 4Pateia,’ at certain seasons, constitute a 
favourite food of the Indian Elephant. The open glades and prairie 
lands are covered with species of Saccharum, forming what is called 
* Grass Jungle,’ composed chiefly of S. spontaneum, 4 Kas,’ inter¬ 
spersed with 8. fuscum, 4 Tat,’ 8. Sara, 4 Surkura,’ or, 4 Moonj,5 
8. exaltatum, 4 Suroo,’ &c. Clumps of these grasses are twisted up 
by his trunk, in his journeys to and from the forests; they are 
beaten against his legs to free the roots from sand, and then sub¬ 
jected to mastication. The sand which still adheres to these 
grasses, together with the large quantity of silica contained in the 
leaves and culms of Saccharum spontaneum, the most characteristic 
species of the grass jungle, perform an important duty in the econo¬ 
my of wear of the Elephant’s molar teeth.* Palms, which are stated 
to occupy the first rank in the favourite food of the animals in Cey¬ 
lon,! are represented in the 4 Sal’ Forests by species which either do 
not, or hardly at all contribute to it: being limited to Calamus 
Boy lei, Phoenix acaulis, and Harina oblongifolia. But in the more 
southern forests they are replaced by various genera and species, the 
tender and farinaceous leading shoot of which, as in Ceylon, is eagerly 
eaten by the Elephant. But compared with the wild fig-trees, bam- 

* The excessive abundance of silica in the culms and leaves of S. spontaneum, 
is practically shown, when it is attempted to mow it with an English scythe. After 
a few sweeps with the implement, the edge is rounded off, as I have repeatedly 
witnessed. 

f Tenncnt, Nat. Hist, of Ceylon, p. 230. 
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boos, and other grasses, they constitute a subordinate part only of 
the food of the wild animal. When he makes a raid into cultivated 
tracts, he commits great havock upon sugar cane, rice fields, plan¬ 
tains, and many other cultivated plants but these incidents form 
only interludes in his established alimentary habits. His dung in 
the wild state, commonly presents a large proportion of contused and 
undigested woody fibre, in a stringy form, mixed up with other 
vegetable tissues. 

It is difficult to conceive of a mechanism better adapted to the 
duty which they have to perform than is presented by the molars of 
the Indian Elephant. Taking the three true molars, which serve 
during the adult stage of the animal, they are composed successively 
of 12, 16, and 24 ridges. Each ridge has the core formed of a high 
wedge-shaped plate of ivory; a continuous plate of enamel is closely 
folded over these wedges, which are confluent at their base; and the 
intervals between the ridges are filled up, each with a reversed wedge 
of cement, which is insinuated between the grooves and inequalities 
of the enamel. When the crown is in full activity of wear, the 
penultimate molar, consisting of sixteen ridges, presents an unequal 
triturating surface, composed of thirty-two plates of enamel, alter¬ 
nating with sixteen thin wedges of ivory and as many of cement, 
making in all sixty-four alternations, disposed within a length of 
from 8J to 9J inches. The disintegrating and bruising power of the 
surface is further greatly augmented by the circumstance, that, in 
the Asiatic Elephant, the plates of enamel are folded vertically into 
a number of bold close-set zig-zags, or undulations, which present a 
crimped edge during wear. If a number of these plates were brought 
together, so as to place their undulations in contact, an appearance 
would be produced, analogous on a large scale, to the engine-turning 
of a watch-case, arranged in longitudinal lines. The three constituent 
materials being of unequal hardness, the cement is worn lowest, the 
enamel highest, and the ivory to a level between the two. A con¬ 
stant equilibrium is maintained, in the normal state, between the 
nature of the food, the waste of the crown-surface, the absorption of 
the fangs, the forward movement of the body of the tooth, and the 
replacement of the worn out portion by a succession of fresh plates, 
protruded from behind. 

This goes on in the wild state, but no sooner is the animal kept 
in captivity than the balance is upset, and the whole mechanism 
put out of gear. Instead of grass culms and leaves charged with sili- 
cious crystals, or mechanically mixed with sand, and of tough woody 
fibre and bark, requiring a powerful process of trituration to fit them 
for deglutition, the animal is supplied with concentrated cereal food 
and hay, with an admixture of nutritious roots and mashes, or green 
fodder. The consequence is, that the crowns of the active molars 

* Corse, Asiat. Research. Yol. iii. p. 229. 
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do not get worn down with sufficient rapidity to make way for the 
tooth forming behind, and abnormal or morbid results follow:— 

1st. The used surface of the crown, instead of being unequal and 
terraced, is worn smooth and flat, in some instances even, like a slab 
of polished marble. 

2nd. The uncalcified back portion of the capsule of the tooth in 
action, instead of remaining distinct, becomes, from the undue pres¬ 
sure behind, united with the formative capsule of the contiguous 
back tooth, the development of which is not retarded, and the two 
separate molars are fused into one unwieldy mass, covered by a con¬ 
tinuous shell of cement. A fine example of this state is presented 
by an adolescent cranium in the Museum of the College of Surgeons, 
(No. 2665, Osteol. Cat.) in which two molars, and apparently part 
of the third in front, are united into one; and the pressure has, be¬ 
sides, acted so as to contract the palate, and bring the opposite mo¬ 
lars nearly into contact in front. 

3rd. The anterior fangs of the tooth in action are gradually absorbed, 
while the corresponding portion of the crown remains unworn, and is 
projected forwards, like a foreign body, beyond the edge of the alveo¬ 
lus. I observed a very remarkable instance of this morbid condition 
in the cranium of a ‘ Mukna’ Elephant, preserved in the Natural 
History Museum at Elorence. On the right side, in this specimen, 
there are three molars in situ : the last in germ, the penultimate 
partly worn, and agglutinated to it in front, the extruded body, with¬ 
out fangs, of the antepenultimate, which is projected forwards and 
upwards across the diasternal interval, so as actually to press against 
the palatine floor of the maxillary bones. In this case the morbid 
pressure had caused the absorption of the plate of bone forming the 
base of the sheath of the incisor, which is indicated by a deep pit, and 
it probably led to the death of the animal, with great torture. 

4th. The capsule of the last molar being constrained for room, by 
the undue resistance in front of it, there is not sufficient space for 
the normal arrangement of all the plates as they are successively 
calcified, and the hindermost become distorted in position. A fine 
example of this malformation is presented by the last lower molar, 
fig. 90, of the ‘ British Fossil Mammalia.’* The tooth is there 
described, as being of the Mammoth, but it is in reality a molar, 
disguised and blackened by smoke, of an Asiatic Elephant, which 
had died in captivity. The back plates, in this case, are pressed and 
crowded upwards so as to have become nearly horizontal. Similar 
instances are figured by Blainville,f without his having been aware 
of the nature and cause of the distortion. 

* Op. cit. pp. 226 and 233, and Cat. Foss. Mam. &c. Coll, of Sur. No. 567, p. 134. 
It is the more necessary to make the rectification here indicated, since the figure has 
been copied by an eminent French Palaeontologist, on the authority of the work, as a 
characteristic specimen of E. primigenius. Vide Memoires Acad. Montpell. tom. i. 
p. 423, PI. xv. fig. 9V 

f Osteographie, Elephant, PI. vii. fig. 6, and PI. x. fig. 6. 
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The Elephants kept in the menageries in Europe are all, more or 
less, in this morbid condition of the dental system. They are fed on 
rations composed largely of turnips, carrots, mango]d-wurzel, and of 
mashes of boiled rice, bran, sea-biscuit, and chaff, &c. The only 
hard and dry food issued to them, consists of a truss or two of hay, 
and the straw used for their litter. Ligneous food, such as they 
partly live upon in the wild state, is denied to them, and the results 
are so certain, that one can anywhere point out in a museum, the 
molar of an Elephant which has been kept in captivity. Eor obvious 
reasons, the effects, although still discernible, are less pronounced 
in the molars of Elephants which have been retained in bondage in 
their native country. 

The bearing of these observations upon the normal condition of 
teeth of the Mammoth, and its inferred alimentary habits, will be 
shown in the sequel. 

(b.) Food of the African Elephant.—The alimentary habits of the 
Indian species are so well knowTn, simply from the fact, that being 
tamed, one can observe from his back, in beating through his native 
jungles, every thing which he selects, and all that he passes by. The 
same close observation can not be applied to the African form, as, at 
the present day, he is nowhere in his native continent trained for the 
use of man. Our knowledge of his food is, therefore, of a vague and 
general character, being derived from the cursory observation of tra¬ 
vellers, whose attention was not specially directed to the subject. 

The molar teeth of the African Elephant are intermediate, in con¬ 
struction and triturating characters, between those of the Euelepliantes, 
or Elephants Proper, and the fossil Stegodons. They present, in the 
three intermediate and last molars for the ridge-formula, the succes¬ 
sive ciphers 7 : 7, 8, 10; while E. antiquus, presents the ciphers 10: 
10, 12, 16, and E. primigenius and E. Indicus, 12 : 12, 16, 24. The 
aggregate of the series of ridges in the first amounts only to 32 ; in 
the second to 48 ; and in the two last to 64; involving a great differ¬ 
ence in the triturating mechanism of the teeth. In the African form 
the molars are also shorter, narrower, and of less elevation, than in 
the Asiatic species. The discs of wear, instead of the narrow trans¬ 
verse bands seen in the latter, exhibit the well-known rhomboidal 
expansion characteristic of the species. Instead, therefore, of being 
adapted to contuse and triturate the branches and twigs of trees, they 
are better suited for squeezing and crushing leaves, and succulent 
stems or roots. The habits of the animal, as observed by travellers, 
are in accordance with these indications. Besides browsing on the 
foliage of the Mimosas and Acacias, which abound in Southern 
Africa, they tear up the trees of certain species of these genera by 
the roots, aided, according to Pringle, by their tusk, used as a crow¬ 
bar (P), and they devour the succulent parts of these roots in the in¬ 
verted treesA Burchell mentions a small species of Erosopis, JR. Ele- 

[* Cited in the ‘ Library of Entertaining Knowledge.’ Menageries, Yol. ii. p. 36. 
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phantorhiza, as yielding a favourite food to tlie Elephant ;* * * § and the 
succulent ‘ Spekboom ’ Portulacaria Afra, or ‘ Tree Purslane,’ is 
noticed by most travellers as yielding another. 

That the African Elephant, such as we now see it, formerly ex¬ 
tended to the South of Europe, has been put beyond question—1st, 
by the researches of Lartet upon remains found in the neighbour¬ 
hood of Madrid ;fi 2nd, by the remains discovered by Baron Anca in 
the cave of San Teodoro in Sicily; J 3rd, by a molar from Grrotta 
Santa, near Syracuse, described by the Canon Alessi,§ and identified 
by myself; and lastly, by a molar exhumed by M. Charles Graudin, in 
1858, in a cave near Palermo. The last specimen has lately been 
transmitted to me for examination, and it proves that the African 
Elephant existed in that island as the cotemporary of the two extinct 
species of Hippopotamus of the Sicilian caves. The reputed cases of 
molars of the African Elephant, from the valley of the Bhine, des¬ 
cribed by Gloldfuss, I believe to be spurious fossils, after having sub¬ 
mitted them to a careful examination.11 Captain Spratt, R.N., the 
indefatigable explorer of the Hydrography and Greology of the Me¬ 
diterranean, has, as already stated, lately discovered in Malta nume¬ 
rous remains of a surprisingly small fossil Elephant, of the sub-genus 
Loxodon, which I have named E. Melitensis. 

Of the more ancient European fossil species, E. antiquus is that 
which most resembles the African Elephant in the mesial expansion 
of the discs of its worn molars. But the character is shown in a 
much less degree, and the great difference in the ridge-formula of the 
two species, places them in two distinct sub-genera. E. antiquus, in 
the series, is intermediate between E. Indicus and E. Africanus, but 
more nearly allied to the former. The crowns of its molars indicate 
alimentary habits intermediate between those of the two living 
species. 

(c.) Food of the Mammoth.—In order to estimate the force and 
value of the arguments which have been raised on this head, it is 
necessary to institute a rigorous comparison between the mechanical 
conditions of the molar crowns of the Indian Elephant, and of the 
fossil species. 

The ridge-formula is the same in both, being for the four last 
teeth of the upper jaw 12 : 12, 16, 24. The number of ridges in the 
three first of these is very constant; the last, as already stated, is 
variable within certain limits, twenty-two being the most common 

* Acacia Elepliantina, Burch. ‘ Travels in South Africa,’ Vol. i. p. 236. 
Elephant orliiza Burchellii, Benth 

f Comptes Rendus. 22 Fev. 1858. Tom. xlvi. 
j Bullet. Soc. Geol. de France. 2 Ser. t. xvii. p. 684. PI. xi. figs. 5 & 6. 
§ Atti dell’ Acad. Gioenia di Scienz. Natur. tom. 7. p. 223. 
|| Nova Act. Acad. Natur. Curios, tom. x. pi. xliv. and tom. xi. p. 2. pi. lvii., 

fig. 1. A specimen of a reputed fossil molar, of E. Africanus priscus, in the 
Museum of Budolstadt (Schwarzburg), direct testimony to the authenticy of which 
was borne by the finder, when the case was investigated on the spot by Sir Charles 
Lyell, proved, on examination in London, to be of a recent African Elephant. 
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number. Taking the penultimate, as in the case of the Indian Ele¬ 
phant, the worn surface of the crown would show sixty-four alterna¬ 
tions of unequally hard materials. 

Although agreeing in this essential respect, there are important 
differences in the mechanical disposition of the plates. In JS. primi- 
genius the molars are shorter for the number of their constituent 
ridges, and their crowns are also, both absolutely and relatively, 
broader than in the Indian species. The alternate successions of 
cement, enamel, and ivory, are therefore more attenuated and more 
condensed, and a larger number of them enter into the surface of 
that part of the tooth which is in wear. Lartet fixes the number of 
ridges that may be in active use at from twenty to twenty-three in a 
length of about 9|- inches (0.24 met.) ; while in the adult Indian Ele¬ 
phant the number of bands in the same length is usually about sixteen. 
Eut the great difference lies in the mechanical properties of the 
enamel plates. Instead of being thick and robust, with close-set and 
regular undulations, or zig-zags, as in the Indian species, they are 
thin and parallel, the projecting edges running either straight across, 
or if there is a tendency to undulation, it is but slight, fine, and in¬ 
constant ; occasionally, even, there is irregular angular expansion, or 
flexuosity in the edges of discs that are worn low down; but, as a 
general rule, the plates are straight, and free from waviness. It is 
this character which involves the greater width of the molar crowns 
in the Mammoth: if the undulations of the Indian Elephant were un¬ 
folded, the crown-plates would in that species be as broad as on the 
fossil one. Another difference is, that these plates are higher in the 
Mammoth. In the Texan specimen of an upper molar, mentioned 
above (p. 58), they attain the enormous height of nearly eleven 
inches. 

The triturating surface of the crown in the active molar presents 
another and very significant difference. Instead of the terraced in¬ 
equalities, seen in the molars of E. Columbi and E. Indicus, as des¬ 
cribed above, the worn surface in the Mammoth is nearly flat; the 
enamel-edges rising but a very little above the ivory and cement. 
This is a constant character of Mammoth-molars of all ages, and of 
all regions, whether from the pre-glacial ‘Eorest Bed’ of the Norfolk 
coast, from the volcanic gravels around Home, from the superficial 
gravels of England, from the frozen soil at the mouth of the Lena, 
from Eschscholtz-bay, from the swamps of the Ohio, or the prairie 
lands of Texas. In fact, the normal condition of the molar crown of 
the Mammoth resembles that of the Indian Elephant, which has been 
fed in captivity, but without the distorted arrangement of the plates 
seen in the latter. This observation, so far as I am aware, has not 
been made before; and the fact will explain the reason why I have 
entered so much in detail into the cause of the unnatural condition in 
the captive Asiatic species.*' 

* The distorted condition of the molars of the subjugated existing species, is 
occasionally seen, although very rare, in the teeth of the Mammoth. A line example 
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What, then, was the nature of the food of the Mammoth ? In 
speculating on this question, we have for our guidance—1st, the me¬ 
chanical properties of the molar crowns as a disintegrating apparatus; 
2nd, the analogy of the living species ; 3rd, the climate and implied 
vegetation of the habitat of the extinct animal. 

Regarded as an instrument for crunching and contusing the woody 
fibre and tough bark of trees, the crown of the molar in the Indian 
Elephant is manifestly much more powerful than that of the Mam¬ 
moth. The elements which determine the ratio of force in the com¬ 
parison, are the strength, projection, and number of the enamel edges, 
the ivory and cement being, in the mechanical aspect, but the setting 
in which the plates are fixed. In the molar of the Indian Elephant, 
they are like the edges of thick plates of corrugated iron, having a 
considerable amount of relief; while in the Mammoth they are like 
the edges of thinner flat plates of the same metal, barely elevated 
above their level setting, but more numerous, in the same extent of 
grinding surface, in the ratio of 5 to 4. In the former, the tough and 
ligneous matter which it is known to select for its food, tell upon the 
triturating elements, as might be predicated, in the ratio of their 
densities. The soft cement is worn lowest, the plate of ivory forms a 
depressed band, and the enamel plates project over both—the wider 
intervals by which they are separated contributing to facilitate the 
mechanical result required in the case. In the Mammoth the plane 
of the setting remains flat, and the enamel-edges are but slightly in 
relief above it. The molar in the palate of a Mammoth from Esch- 
scholtz-bay, in the Palaeontological gallery of the British Museum, 
may be cited in illustration. If hard woody fibre entered more 
largely into the food of the fossil than it does into that of the exist¬ 
ing species, it is difficult to conceive why corresponding mechanical 
results should not have followed, in the greater proportional erosion 
of the cement. 

It has been argued, and the reasoning has met with very general 
acceptance,# that “ if we find in an extinct Elephant the same pecu- 
“ liar principle of construction in the molar teeth ” (i.e. as in the living 
forms), “ but with augmented complexity, arising from a greater 
“ number of triturating plates, and a greater proportion of the dense 
“ enamel, the inference is plain, that the ligneous fibre must have 

is presented by a last true molar of the upper jaw, preserved in the Woodwardian 
Museum of Cambridge, in which the five last plates are contorted and crowded on 
one side. It might serve for the molar of a Mammoth which had been in bondage 
to man of the early ‘ Flint-knife’ period. But a natural cause of this condition is 
intelligible, on the supposition that the molar which preceded it was not opposed by 
a corresponding tooth in the lower jaw ; a deficiency which is known to occur, from 
disease or accident, both in living and extinct forms. 

* The deduction here referred to has been adopted by the distinguished authors 
of the ‘ Geology of Russia,’ in their disquisition on the ‘ Habitation and Destruc¬ 
tion of the Mammoths’ with a vciy high estimate of its importance, as a result of 
palaeontological research. Op. cit. Yol. i. p. 497. 



110 OEiaiKAL AETICLES. 

“ entered in a larger proportion into tlie food of sncli extinct species. 
But there are objections to the terms here used, as accurately expres¬ 
sive of the difference, which are opposed to the inference. It is true 
that there is a greater number of thinner enamel-plates, in the same 
extent of triturating surface, which thus becomes more composite; 
but it is not so that there is a greater proportion of dense enamel, 
nor that the crown is more complex. The greater thickness of the 
plates in the Indian species compensates for their more frequent re¬ 
petition in the fossil form ; while their strong undulation in the 
former necessarily renders the grinding surface much more complex 
than in the latter. Let any one look at the beautiful figure of the 
molar crown of the Indian Elephant in the British Eossil Mammalia, 
cut 90, p. 233, and compare it with cut 92, p. 237, of the Mammoth; 
the contrasted differences are obvious at a glance. The latter is a 
mechanism for finer disintegration ; but the former, from its conjoint 
properties of greater strength, complexity, and inequality of surface, 
is a more powerful apparatus for crushing and contusing hard ligneous 
fibre. 

Eor these reasons I cannot assent to the soundness of the asserted 
physiological inference, that a coarser kind of vegetable food, and a 
larger proportion of ligneous fibre must have entered into the sub¬ 
sistence of the Mammoth than do into that of the living Asiatic 
species, or that there was any necessary relation between the pecu¬ 
liar structure of its teeth and the subarctic arboreous vegetation of 
Siberia, seeing that the same structure holds in the molars of the 
pre-glacial Mammoth of the Norfolk coast, and in that of Central 
Italy. Professor Owen has taunted the great observers who preceded 
him, with having failed to follow up the inquiry regarding the Siberian 
Mammoth to its legitimate consequences: — 

“ It might have been expected that the physiological consequences 
“ deducible from the organization of the extinct species, which was 
“ thus, in so unusual a degree, brought to light” (i.e. the Adams 
“ Mammoth), “ would have been at once pursued to their utmost legi- 
“ timate boundary, in proof of the adaptation of the Mammoth to a 
“ Siberian climate; but save the remark, that the hairy covering of 
“ the Mammoth must have adapted it for a more temperate zone than 
“ that assigned to existing Elephants,! no further investigation of the 
“ relation of its organization to its habits, climate, and mode of life 
“ appear to have been instituted ; they have, in some instances, indeed, 
“ been rather checked than promoted.”! 

It is certainly unexpected to see it insinuated that it was left to 
Pictet to point out, in 1844, that the long hair of the extinct species 

* Brit. Foss. Mamm. p. 268. 
f “ La longue toison dont cet animal etait convert, semblerait meme demontrer, 

“ qu’il etait organise pour supporter un degre de froid plus grand que celui qui con- 
“ vient a 1’elephant de l’lnde. Pictet. Pal aeontologie, 8vo. tom. i. 1844, p. 75.” 

X British Fossil. Mamm. p. 267. 
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appeared to fit it for sustaining a greater degree of cold than that 
which the Indian Elephant now hears. Nearly a century ago, Pallas 
threw out the same conjecture regarding Rhinoceros tichorkinus, upon 
the hair with which it was covered; while Cuvier expressed his 
opinion on the subject with characteristic precision ; after describing 
the nature of the hair of the Mammoth, he adds: “ par consequent, 
“ il n’est pas douteux que 1’elephant fossile, tel qu’il se trouve en Si- 
“ herie, avait une fourrure d’animal de pays foids.”# Again : 
“ Ainsi non seulement il n’y a rien d’impossible a ce qu’elle ait pu 
“ supporter un climat que feroit perir celle des Indes, il est meme 
“ probable, qu’elle ’etoit constitute de mamere a preferer les climats 
“ froids.’’f Here it will be observed that Cuvier, with philosophic 
caution, limits his argument to the extinct animal, such as it occurs in 
Siberia, believing, as he did, that the species had also existed in 
more temperate regions. But we now know that the Mammoth 
roamed over Europe before the Glacial period. Take the cases where 
its remains have been found in the ‘ Forest-bed ’ of the Norfolk coast, 
and in the volcanic gravels around Borne. In the former, the vege¬ 
tation, arboreous and herbaceous, according to the determinations of 
Heer, closely resembled that of the existing period, and the pre¬ 
glacial Mammoth subsisted upon it, in association with Elephas anti- 
quus, Hippopotamus major, and Rhinoceros Etruscus. The valley of 
the Tiber, between the Seven Hills, was formerly a great lake,J 
more than 130 feet above the present level of the river, receiving the 
volcanic ashes and other ejecta of the surrounding active craters, and 
forming enormous beds of travertine, and gravels in which remains 
of the true Mammoth occur, associated with Elephas antiquus, Rhi¬ 
noceros leptorhinus ('megarhinus, Christo!), and a species of extinct 
Hippopotamus. No one, at the present day, will be hardy enough 
to maintain that the Flora of Central Italy was at that time identical 
with, or as limited in the number of Arctic species as, that of 
Siberia, where the wool-clad variety of the north lived and pastured; 
for we have distinct proof that the glacial refrigeration, which cha¬ 
racterised the Alpine valleys and plains of Europe north of the Alps, 
was greatly modified in intensity on the southern side of the chain. 
The enormous glacier of the valley of the Adige, after emerging from 
the ‘Lago di Garda,’ melted away, leaving on the margin of the 
valley of the Po a vast mass of moraine. On the southern side of 
the Apennines, glacial phenomena have nowhere as yet been traced 
down upon the plains on their flanks. Yet the Mammoth existed in 
Central Italy, either before that period of refrigeration began, or when 
its effects told, but inconsiderably, in that southern latitude. It 
would therefore be as legitimate to detect a special relation between 
the composite structure of the teeth, and the vegetation upon which 

* Oss. Foss. 4to Edit. tom. i. p. 196. 
•J- Idem. p. 200. 
% Hoffmann, Edinb. New Philos. Journ., 1829, Yol. viii. pp. 85 and 96. 
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they were exercised, in the Mammoth of the South of Europe, as in 
the asserted case of the Mammoth of Northern Asia. 

Again, let us take the case of the Mammoth of Texas, and of the 
other Southern States, bordering the Gulf of Mexico. It will hardly 
be asserted, at the present day, that the same arboreous vegetation 
extended from the upper parts of the valleys of the Obi and Irtish 
across northern Asia, and from Behring’s Straits across the surface 
of North America to the warm latitude of the G-ulf of Mexico. 
Granted that the refrigeration of the Glacial period extended so far 
south, it must have been greatly modified in intensity by the south¬ 
ern latitude, as it was in the south of Europe; and that modification 
was incompatible with a tree vegetation restricted to pines, birches, 
poplars, willows and junipers. We further know, that when the 
Mammoth pastured along the margins of the great swamps of Ohio 
and Kentucky, vegetation then was nearly identical with what it is 
now, being very different from that of Siberia. 

An inconsistency of the advocates of the doctrine here combated, 
is worthy of notice. While so strongly insisting on the special rela¬ 
tion between the teeth of the Mammoth and the leafless tree-vegeta¬ 
tion on which he fed during winter, it was asserted that the variety 
of molar on which JE. meridionalis is founded, occurs not only in 
England but in Siberia, and as far north as Eschscholtz-bay.# It 
is well known that the teeth of the latter species possess characters 
which are very different from those of the former; having thick 
enamel-plates, which are few in number and wide apart. The special 
adaptation, between the teeth and food, which held in the one, was 
therefore absent in the other, although, under the view here referred 
to, they were both said to be found in the same Arctic localities, 
where they must both have subsisted on the same impoverished 
Elora. 

The state of our exact knowledge, at the present time, regarding 
the duration, geographical range, climate, habits and food of the 
Mammoth, appears to be thus. The species existed before the Gla¬ 
cial period in Europe, and survived long after it in Europe or Ame¬ 
rica. The constitutional flexibility, which is implied by its ‘ dicyclo- 
therian ’ term in time, is equally evinced in its vast geographical 
range of habitat; extending from the valley of the Tiber to the 
Lena, and from Eschscholtz-bay to the shores of the Gulf of 
Mexico. Making due allowance for the interference of the glacial 
phenomena, the extremes of north and south latitude, in which 
undoubted remains of this ancient Elephant have been found, ne¬ 
cessarily imply, that his constitutional flexibility was like that of 
man, capable of adaptation to very great differences of climate. In 
Siberia, he was “ enveloped in a shaggy thick covering of fur, like 
“ the Musk Ox, impenetrable to rain or cold.” f But we are 

* Brit. Foss. Mamm., p. 238. 
f Fleming. Edinb. New. Phil. Journ. 1828, Yol. 6. p. 285. 



FALCONER ON THE AMERICAN FOSSIL ELEPHANT. 113 

not obliged to suppose, that in his southern habit he was thus 
clad. The dermal appendages are very variable and adaptive, ac¬ 
cording to climate. The fine silky fleece, from which the Cashmeer 
shawls are wove, is abundantly developed at the roots of the long 
hairs of the domestic goat in the plains of Tibet, at, and upwards 
of 16,000 feet above the level of the sea, where a highly rarified 
atmosphere is combined with severe winter cold. It grows also, on 
the Kiang, the Yak, Cervus Wallichii, the Brown Bear of high ele¬ 
vations in the Himalayah, and on the Mastiff Dog of Tibet. But it 
disappears entirely from the same Goat, and from the Dog, in the 
valley of Cashmeer. The short crisp wool of the Siberian Mammoth, 
which seems to have been the most protective portion of his fur, 
may, in like manner, have disappeared from the variety that lived in 
the valley of the Tiber, while the bristles and long coarse hair were 
more or less retained ; and it is in the highest degree probable, that 
the species presented varieties of external form, dependant on the 
nature of the dermal clothing, far exceeding those which are seen in 
existing Elephants. That the Siberian Mammoth migrated periodi¬ 
cally, from the more southern forests, towards the Polar sea, during 
summer, as his surviving cotemporaries the Musk Ox and Beindeer 
now do, is also highly probable ; * but we have no grounds to be¬ 
lieve, that the Mammoth of Southern Europe, ever made migrations 
to the north of the Alps. 

The same constitutional elasticity, which enabled the Mammoth 
to endure such a variety of climates, and to spread over such a vast 
geographical area, necessarily extended to his alimentary habits. I 
have already called attention to the remarkable constancy in the 
specific characters of the molar teeth, alike in the pre-glacial and 
post-glacial, in the extreme northern and the extreme southern 
forms. Their adaptation was not special to the vegetation merely 
of Siberia, but general to that of every region over which the species 
spread; and up to the present time, not a plausible conjecture even, 
has been offered, as to the class of vegetable matters which they most 
affected. The question of the food of the species has not been, in 
the least, advanced since the discovery by Adams, of the ice-pre¬ 
served carcass on the banks of the Lena in 1803, or since philo¬ 
sophic doubts were expressed by Eleming on the subject in 1829.f 
Wherever a certain result has been arrived at, regarding the alimen¬ 
tary habits of the extinct Mammalia of the Glacial period, it has 
only been by discovering the remains of the food itself in some of 
the organs of digestion. We have the authority of Brandt for the 
fact, that he extracted from the pits of the molar teeth of the Rhino¬ 
ceros tichorhinus, of which the carcass was obtained by Pallas from 
the banks of the Wiljui, part of the albuminous seed of a Polygoneous 
plant, portions of Pine leaves, and minute fragments of Coniferous 

* Richardson. Polar Regions. 1861, pp. 275 and 296. 
t Ediub. New Phil. Journ. 1829, Vol. 6. p. 285. 

N. H. R.—1863. I 
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wood, characterised by the distinctive porous cells A In like manner, 
four cases have been described in North America, where the con¬ 
tents of the stomach and intestines of Mastodon Ohioticus appear to 
have been preserved along with the skeletons; and the facts re¬ 
corded by different observers, are so much in accordance, as to leave 
little room for doubt on the subject.f Broken pieces of branches, 
varying from slender twigs to boughs half an inch in diameter, and 
about two inches long, were found mixed up with more finely 
divided vegetable matter, like comminuted leaves, in one case to the 
amount of from four to six bushels. "We have the authority of 
Grceppert for the fact, that twigs of the existing Coniferous Thuia 
occidentalism were identified in the stomach of the New Jersey Mas¬ 
todon ; and of Professor Asa Cray, and Dr. Carpenter, both eminent 
microscopical observers, that the stomach of the Newburgh Mastodon, 
contained fragments of the boughs of “ some coniferous tree or 
shrub, and probably some kind of spruce or fir (Gray) ; and also, 
fragments of a quite different kind of wood (not coniferous), which 
from its decomposed and carbonaceous state was not determinable 
(Carpenter).” But these observations do not, in the slightest degree, 
advance our knowledge as to the probable food of the Mammoth; 
residuary bits of stick, half an inch in diameter, are reconcilable 
with the masticatory operation of the rude open valleys and Trilo- 
jphodon ridges of the molars of the American Mastodon ; but in the 
highest degree improbable as a result of the multiplex divisions of 
the flat molar crown of the Mammoth. AVe must be content to 
remain in the dark on this question, until the same kind of obser¬ 
vation is applied to the contents of the stomach of the latter in 
Siberia, J as has been so successfully effected with the allied genus in 
North America. 

EXPLANATION OF THE PLATES. 

Pl. I.—Section of the middle portion of an adult lower molar, of Elephas 
Colwribi, from the post-pliocene deposit of the Brunswick Canal, near Darien, in 
Georgia, (p. 52) : shewing the disposition and relative proportions of the ivory, 
enamel, and cement, as compared with corresponding sections of E. Ind/icus, and 
E. primigenius, contained in the Fauna Antiqua Sivalensis, PI. 1. (Nat. size). 

Pn. II Fig. 1.—Represents the crown-aspect of an anti-penultimate true molar, 
of the lower jaw, left side, (m. 1.) of E. Columbi, No. 741a Mus. Coll, of Surg. 
(antea, p. 50); the eight anterior ridges are worn, the rest being intact. From 
Mexico. (Nat. size.) 

Pl. II. Fig. 2.—Represents the crown-aspect of the last true molar, (m. 3) upper 
jaw, left side, of E Armeniacus, from a specimen in the British Museum, No. 32,250, 
procured by Col. Giels, in the province of Erzeroum, in Armenia. (Antea, p. 74.) 
(Nat. size.) 

* Leonhard and Bronn’s ‘ Jahrbuch,’ 1846, p. 378; and Bronn’s Letheea 
Geognost. band. iii. p. 855. 

t Warren. ‘ Mastodon Giganteus,’ p. 166. 
X In the researches upon the latest discovered Mammoths in Siberia, of which 

the details have been published, the remains of the brain, muscles, tendons, and 
periosteum have been microscopically examined, but not the contents of the stomach. 
Vide Gleboff, Bullet. Societ. Imper. de Moscou, 1846, xix. 2, p. 108, et seq. 
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VII.—On- the so-called “ Auditory-sac ” oe Cirripedes. By 
Charles Darwin, F.B.S. 

In my work on Cirripedes I have described an orifice, previously 
unobserved, beneath the first pair of cirri, on each side of the body, 
including a very singular elastic sack, which I considered to be an 
acoustic organ. Furthermore I traced the oviduct from the peduncle 
to a mass of glands at the back of the mouth, and these glands I 
called ovarian. Dr. Krohn has recently stated that these glands 
are salivary, and that the oviduct runs down to the orifice, which I 
had thought to be the auditory meatus. It is not easy to imagine a 
greater mistake with respect to function than that made by me; but 
I expressly stated that I could never succeed in tracing the oviducts 
into actual union with these glands; nor the supposed nerve from 
the so-called acoustic sack to any ganglion. As Dr. Krohn is no 
doubt a much better dissector than I am, I fully admitted my error 
and still suppose that he is right. Nevertheless, several facts can 
hardly be reconciled with his view of the function of the several 
parts. To give one instance: if any one will look at the figure of the 
Anelasma (Lepadidse, PI. iv.), he will see how extremely difficult it 
is to understand by what means the ova coming out of the orifices 
(e) above referred to, could be arranged in the symmetrical lamellae 
which extend up to the summit of the capitulum: it must be 
observed that the ova are united together by a delicate membrane en¬ 
closing each ovum ; moreover the cirri in this animal are in atrophied 
condition, without regular articulations, so that it is inconceivable how 
the ova can be transported and arranged by their agency. 

I have lately received from an eminent naturalist, Prof. F. de 
Filippi, a paper (Estratto dall’ Arch, per la Zoolog. 31st Dec. 1861), 
chiefly devoted to the development of the ova of Cirripedes, in which 
the following passage occurs :— 

“ The small size of Dichelaspis Darwinii has not enabled me to 
verify the relationship discovered by Krohn between this problem¬ 
atical organ and the termination of the oviduct; but on the other 
hand the transparency of the tissues has enabled me to perceive a 
peculiarity of structure which may help to elucidate the question. 
Fig. 13 represents what I persist in calling a hearing organ. Within 
a cavity, tlie walls of which are united to the surrounding tissues, 
there is a pear-formed sack or ampulla. On the neck of this am¬ 
pulla, at a, are numerous minute lines parallel to each other and to 
the axis of the ampulla. I doubted at first whether the appearance 
of these lines arose from folds in the membrane, and therefore I 
separated some of the sacks, and I could then better convince myself 
that these lines correspond with true nervous fibres, thin and simple, 
embedded in the rather thick, resisting, and transparent substance 
which forms the walls of the ampulla. This circumstance seems to 
me to show clearly the sensitive nature of the organ, and hence to 

i 2 
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favour Darwin’s opinion, who considers them to he organs of hear¬ 

ing.” 
My object in asking yon to publish this note, is to induce some 

one to attend to this curious organ ; to endeavour to discover ova 
within the so-called auditory sack ; for as each cirripede produces so 
many eggs, assuredly this might be effected without great difficulty. 
It is, however, possible (as I believe was suggested by Mr. R. Garner 
at the British Association, but whose paper I have mislaid,) that 
cirripedes, like certain Entomostraca, may lay two kinds of eggs ; one 
set passing out through the problematical orifices; and another set 
coming out of the body in sheets, in the manner suggested by me;— 
namely, the ova collecting under the lining membrane of the sack 
before the act of exuviation, with a new membrane formed beneath 
them ; so that the layer of eggs becomes external after the act of 
exuviation. If this view, to which I was led by many appearances, 
be correct, improbable as it may seem, it ought not to be difficult to 
find a specimen with the old membrane of the sack loose and ready 
to be moulted, with the new underlying membrane almost perfect, 
and with the layer of ova between them. Or a specimen might be 
found which had lately moulted, with its skin still soft, (and this I 
believe that I saw) with a layer of eggs still loosely attached to the 
new lining membrane of the sack. 

VIII.—On Ribs and Transverse Processes, with special re¬ 

lation to the Theory oe the Vertebrate Skeleton. By 
John Cleland, M.D., Demonstrator of Anatomy, University of 
Glasgow. 

(Read at the Meeting of the British Association at Cambridge, October, 1862.) 

While it often happens that, on comparing structure with structure in 
series of animals, anatomists become aware of close correspondences 
between objects that to all outward appearance are very different, in 
the comparison of ribs or transverse processes in the various regions 
of one animal, or in the series of vertebrata, what strikes the eye at 
first is their resemblance. They are naturally, in the first instance, 
assumed to correspond, and only when differences of detail one by 
one attract attention, is that first assumption put upon its trial and, 
by different judges, to a greater or less extent, set aside. The amount 
of palpable resemblance between vertebrae gives an air of simplicity 
to the question of the correspondence of their parts, when compared 
with questions which present themselves in connexion with the skull; 
and while some inquiries as to correspondences of cranial bones are 
liable to be cast aside as little better than dreams, the legitimacy of 
inquiring what parts of vertebrae correspond one to another stands 
beyond all question. It is important, therefore, for the interests of 
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scientific anatomy, that it sliould be solved. If we cannot understand 
the laws of variation of the most constant elements of the skeleton, 
how shall we expect to comprehend those of the most changeable ? Yet 
it is the fact that, though the bones and processes proceeding from the 
vertebral column have long been a subject of study to anatomists, 
and the varieties which they present have been carefully observed, 
and many of them minutely recorded, no one can point, amid the 
variety and uncertainty of opinion that still prevails, to any largely 
admitted demonstration of the relations of the transverse processes, 
ribs, and inferior spines of fishes to parts in the higher vertebrata. 

Having had my attention recently drawn by circumstances very 
particularly to the processes of the vertebral column, and being con¬ 
firmed in a conviction that the difficulties which have been encoun¬ 
tered in the study of their correspondences have arisen in great part 
from the skeleton being looked on too often as a structure arranged 
round the chorda dorsalis as its sole axis, I venture, at the risk of 
being thought over-speculative, to tread upon this oft-trodden ground, 
endeavouring, however, to use not speculation, but analysis, as the 
instrument of inquiry. 

Before passing to the more general part of the subject, we shall 
find that some useful lessons may be drawn from the simpler study 
of the varieties of mammalian vertebrae. 

The processes passing out laterally from the vertebral column in 
mammals, viz. the transverse, the mammillary and the accessory, are 
well understood in their relations among themselves; and especially 
the varieties wffiich they present in different families have been made 
the subject of elaborate investigation by Prof. Betzius.# 

The learned Professor has very satisfactorily shown that the mam¬ 
millary, accessory and transverse processes of the lumbar region in 
the human subject are all of them represented by the transverse pro¬ 
cesses of the dorsal region. That this is the case one may easily 
convince one’s-self by observing on a well marked specimen the three 
tubercles upon the transverse process of the 12th dorsal vertebra. 
These tubercles are manifestly serial with the three processes in the 
lumbar region; while it is equally obvious that the whole process 
corresponds to the transverse processes of the vertebrae above it. 

These correspondences are ably illustrated by Mr. Humphry in 
his “ Treatise on the Human Skeleton” (p. 141). They become yet 
more fully appreciable on examination of the muscular attachments. 
We trace the transverso-spinales muscles passing upwards and inwards 
from the mammillary processes and from the superior and inner angles 
of the extremities of the dorsal transverse processes; while the inner 
row of attachments of the longissimus dorsi are inserted into the 
accessory processes, and into the inferior angles of the extremities of 

* Ueber die richtige Deutung der Seitenfortsatze an den Riicken und Lenden- 
wirbeln beim Menschen und bei den Saiigethieren. Translated from the Swedish 
Muller’s Archiv. 1849, p. 593. 
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the dorsal transverse processes. The outermost tubercle on the 12th 
dorsal vertebra, although not furnished with a cartilaginous facet like 
the processes above it, is closely attached to the rib by ligamentous 
union; and where a 13th rib is present, this rib is similarly connected 
with the transverse process of the first lumbar vertebra. This con¬ 
nection is beautifully exhibited in a series of specimens collected by 
Professor Thomson, and used by him in illustrating his lectures. In 
one specimen, a short rib is anchylosed to the front of the left trans¬ 
verse process of the first lumbar vertebra, and has no other point of 
contact with the vertebral column; and in others there is a similar 
disposition without anchylosis. Thus the transverse processes of the 
lumbar vertebrae correspond to the parts of the dorsal transverse 
processes which support the ribs; and, being longer, to a certain extent 
they take up the functions of their prolongations the ribs themselves, 
for the external row of intertransverse muscles in the lumbar region 
are in series with the levatores costarum of the thorax, while the 
internal row of lumbar intertransverse muscles, passing from mam¬ 
millary to mammillary process, are in series with the intertransverse 
muscles of the thorax.# 

I have thus dwelt on those manifest relations of the dorsal trans¬ 
verse process to the lumbar processes, because they lead to important 
general conclusions. They show that a process in one segment may 
be serial with more than one process in another segment, or, in other 
words, may become expanded in another segment into several pro¬ 
cesses. To put the matter more generally: structures which lie 
in series are not necessarily morphologically identical. Thus the 
mere suppression of the lumbar transverse and accessory processes 
would not render the mammillary processes complete representatives 
of the dorsal transverse processes; and hence we are prepared to 
meet with series in which the anterior members of the series have a 
different morphological value from the posterior members. 

Let us now very shortly recount the principal facts with regard 
to the disposition of ribs and vertebral processes in. different animals, 
and some of the theories which have been brought forward to ex¬ 
plain them. 

In mammals, birds, and reptiles the transverse process in the 
trunk arises in common with the neural arch, and is in serial con¬ 
nexion with processes in the tail which strike out transversely and 
are completely separated from the inferior arches frequently found in 
that region. Between the transverse and spinous processes other 
processes may appear; viz. the mammillary and accessory processes, 
which may become merged in the transverse processes. 

Bibs tending to surround the visceral cavity are in the majority 
of cases articulated both to the tips of the transverse processes and to 
points close to the bodies of the vertebrae, variable in their exact 

* This is noticed by Muller, Yergl. Anat. der Myxinoiden, p. 245. 
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position; but in certain cases they present only the former articula¬ 
tion, and in other cases they are described, not without error, as 
having only the latter. 

On the other hand, in fishes those transverse processes which bear 
ribs tending to surround the visceral cavity are unconnected with the 
neural arch. They are in serial continuation with the inferior arches 
of the caudal vertebrae; and the ribs themselves are also in continua¬ 
tion with the distal portions of these arches or with the spines into 
which they are prolonged. But while this is the disposition of the 
transverse processes and ribs embracing the abdominal cavity, certain 
fishes present processes in the tail, which, lying in the lateral inter¬ 
muscular septum, strike out transversely like the caudal transverse 
processes of mammals. Also in the same intermuscular septum there 
are in certain fishes articulated rib-like bones which strike towards 
the skin, and are attached directly to the vertebrae, or, in some cases 
in the forepart of the trunk, to the upper aspects of the ordinary 
ribs. They are sometimes described as the superior range of ribs. 
Besides all these, there are, in many fishes, rows of bones generally 
admitted to be of only secondary importance, disposed one row above 
and another row below the middle lateral line. They are very fully 
developed in the herring, in the trunk of which the superior row are 
given off from the bases of the neural arches, and the inferior row 
are attached by ligament to the bodies of the vertebrae, while both 
rows are continuous at the commencement of the tail with bones 
more loosely connected with the vertebrae, and forked at their proxi¬ 
mal extremities, and these are continuous at the back of the tail with 
others in which the forked condition has disappeared, and which lie 
almost entirely on the surface of the muscular mass. 

Johannes Muller,# to explain the differences of arrangement of 
ribs and transverse processes in fishes and other vertebrata, dis¬ 
tinguished no less than four kinds of transverse processes: viz. the 
ordinary mammalian, attached to the neural arch; the ordinary 
piscine, forming the haemal arch, to which he also referred the 
inferior arches in tails of mammals and reptiles; a row superior to 
the ordinary mammalian, viz. the mammillaries ; and a row superior 
to the ordinary piscine, to which belong only the superior transverse 
processes of fishes, and the lumbar and caudal transverse processes of 
the cetacea, which differ from those of other mammals in being at¬ 
tached to the centra without connexion with the neural arches.f He 
maintained that it was characteristic of a rib to embrace the visceral 
cavity, and therefore considered that the piscine and mammalian ribs 

* Vergleichende Anatomie der Myxinoiden, p. 100. 
f Muller indeed states (Op. cit. p. 100), “ the transverse process of the lumbar 

and caudal vertebra in the cetacea is developed merely from the centrum of the ver¬ 
tebra, as I have satisfied myself in the young Narwhal:” but in a foetal cetacean of 
uncertain species I find that it is ossified from a centre of its own. 
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were corresponding structures, and that the articulation of the head 
of the mammalian rib to the body of the vertebra was that which 
corresponded to the attachment of the piscine rib. 

To accept this theory involves the assumption that the exact point 
of origin of a process or rib from the vertebra, and the source of its 
ossification are matters of primary morphological importance. But 
even with mammalian ribs there is a considerable amount of variety 
in the method of attachment to the vertebrae. Thus the posterior 
ribs in the cetaceans are attached only to the transverse processes; 
and these processes, according to Muller, are neither the ordinary 
piscine nor mammalian transverse processes. Ordinarily, the head 
of the mammalian ribys attached to the origin of the arch, a circum¬ 
stance which is in itself adverse to Muller’s theory ; but the posterior 
ribs in the Seal, and probably also in some other carnivora, articulate 
with centra; and in the Echidna, whose ribs have no costo-transverse 
articulation, Prof. Huxley remarks that “ the head of every rib is 
attached to the centrum, or below the neuro-central suture, and in 
the neck this suture lies between the upper and lower transverse pro¬ 
cesses —a remark which I have verified, with the slight exception 
that in the specimen which I examined, the last pair of ribs was 
attached quite above the neuro-central suture. Hence it appears 
that the points of attachment of ribs to vertebrae are not of any 
great morphological importance. Neither shall we find that the 
source of ossification of processes, although it has a certain import¬ 
ance, is of primary significance. There are caudal vertebrae in many 
mammals, the Hog for example, entirely ossified from the centra; 
which send upwards very small pairs of processes forming the rudi¬ 
ments of neural arches, and outwards small transverse processes. 
Whatever we may think of the latter, we cannot fail to see that there 
is a greater amount of correspondence between the former and neural 
arches than can be counterbalanced by the fact of their being pro¬ 
ductions of the centrum and not autogenous. In fishes and reptiles 
there are other varieties in the source of ossification of the neural 
arch which need not be here enumerated.* So also the anterior part 
of the upper jaw in man indubitably corresponds to the intermaxillary 
bone in any other mammal, although, except in cases of cleft palate, 
it is ossified, as M. Em. Eousseau has shown, from the maxillary. In 
the face of these evidences of variability in the sources of processes 
it is impossible to admit that the mere circumstance that the trans¬ 
verse processes in the posterior part of the Dolphin’s vertebral 
column arise from separate centres of ossification, and are attached 
to the sides of the bodies of the vertebrae, affords sufficient ground for 

* On this subject and on the attachment of ribs, see Prof. Huxley’s note, “ On 
the development of the Ossified Yertebral Column,” appended to his lecture “ On 
the Theory of the Vertebrate Skull.” Royal Soc. Proc. Nov. 18, 1858. 
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distinguishing them as a different order of processes from those in 
front, with which they form a continuous series. 

August Muller, in a highly* elaborate paper, concludes that the 
ribs embracing the abdominal cavity in fishes are peculiar to that class 
of animals, and that the ribs of the other vertebrata correspond to 
the bones, in fishes, which lie in the lateral intermuscular septum, 
differing from them only in being prolonged beneath the skin to the 
middle line below, so as to embrace those muscles which are equi¬ 
valent to the mass lying below the lateral intermuscular septum in 
the fish. He therefore recognises two sets of transverse processes 
and two sets of ribs, but the division into rib and transverse process 
he considers, and indeed proves, to be of very secondary importance. 
The rays which in certain fishes are found in the flesh, above and 
below the middle lateral line, he allows to be secondary. To this 
theory we must return. 

Professor Owenf recognises two sets of transverse processes, the 
parapophyses and the diapophyses: but he only admits one set of 
ribs or pleurapopbyses ; and these may be connected with either the 
parapophyses or diapophyses, and may either strike outwards or be 
interpolated between their supporting processes and the hsemapo- 
physes. Thus the only constant characteristic which seems to belong 
to them, is that they are ossifications distinct from the vertebral pro¬ 
cesses which support them. They form a very distinct part of the 
conception of a typical vertebra, as laid down by the learned Professor; 
and one understands at once the part which in their character of an 
ideal element they are supposed to play ; but the difficulty is, in the 
application of the conception, to say what characters shall constitute 
the claim of a particular process, or part of a process, to be considered 
pleurapophysial. This is more especially the case, as Professor Owen 
recognises that the source of ossification of a structure is indeed of no 
primary significance, speaking as he does of “ connation” and “coal¬ 
escence” of elements. Thus, speaking of a vertebra from the tail of a 
Serpent, he says: “All the parts are coalesced into one bone: the pleu- 
rapophyses appear as short deflected extremities of long diapophyses. 
Again, describing the skeleton of a Dugong, he says: “ There are 
19 dorsal vertebrae, but the 19th pair of ribs are much shorter, 

* Beobachtungen zur vergleichenden Anatomie der Wirbelsaiile. Muller’s Ar- 
chiv. 1853, pp. 260-315. My attention was first drawn to this paper by Professor 
Goodsir, in his summer courses of lectures on Comparative Anatomy. The same theory 
presented itself independently to his mind before he had seen August Muller’s paper. 
But whatever his sentiments may have been with regard to it, he has not extended 
to it the support of his published opinion, and I only mention these circumstances, 
because having thus seen that many arguments could be brought forward in favour 
of August Muller’s theory, I have been led the more fully to take it into considera¬ 
tion now. 

f On the Archetype and Homologies of the Vertebrate Skeleton. The disposi¬ 
tion of the pleurapophyses is given at p. 99. 

f Descriptive Catalogue of Osteological Series in the Museum of the College of 
Surgeons, Vol. i. p. 6, No. 26. 
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straighter, and more slender, than in the rest, and illustrate the na¬ 
ture of the transverse processes of the succeeding vertebrae, which are 
short and straight anchylosed ribs.”* Now if there be no evidence 
from young specimens that the tips of the transverse processes in the 
Serpent’s tail and the lumbar vertebrae of the Dugong contain se¬ 
parate centres of ossification, what is the objective reality expressed 
by calling them pleurapophyses P Besides all this, if, in its typical 
condition, the pleurapophysis be a bone striking directly outwards 
from a vertebra, what objective link is there between it and a rib in 
the ordinary acceptation of the term P 

The doctrine of Professor Owen, that there are two sets of trans¬ 
verse processes, diapophyses and parapophyses, has been very gene¬ 
rally accepted in this country, even by those who are far from agreeing 
with the main features of his theory of the costal arch. It has been 
taken into consideration that in the higher vertebrata the rib is 
usually connected with the vertebra at two places, that in certain 
instances, in birds and reptiles, the head of the rib is supported by a 
process as well as the tubercle, and that this process resembles the 
transverse process of the fish more nearly than does that which sup¬ 
ports the tubercle, in that it is unconnected with the neural arch; 
hence it and the transverse process of the fish have been called 
parapophyses, and the transverse processes of the higher vertebrata 
diapophyses. The transverse processes of fishes are thus presumed 
to correspond completely with the processes for the heads of ribs in 
other vertebrata, and to differ totally from the transverse processes 
in these. Also, in like manner, a complete correspondence must be 
maintained to exist between transverse processes of the higher ver¬ 
tebrata, and the superior row sometimes found in fishes. I hope, 
however, to prove, ere I conclude, that these are not the relations of 
these various processes. At present it may be noted that while the 
transverse processes of the tail in the Conger, Plaice, and other fishes 
have a very distinct correspondence to those in tails of mammals and 
reptiles, they are as truly in series with the ordinary piscine trans¬ 
verse processes in the trunk as are the inferior arches.f The undi¬ 
vided transverse processes of the trunk in the Conger are likewise in 
series with two rows of transverse processes on the vertebrae imme¬ 
diately behind the head, and the upper of these two rows has no 
apparent correspondence with the upper row which appears pos¬ 
teriorly. 

* Ibid. Yol. ii. p. 459, No. 2543. 
f I ought to notice that Professor Owen does not state that these processes are 

diapophyses. In describing the skeleton of Muraena Helena he states that “ the 
caudal transverse processes are due to a progressive bifurcation of the parapophyses •” 
and of the Plaice he says that “ the haemal arches are formed by special processes or 
divisions of the parapophyses, the external portions of which continue to project 
outwards, as independent transverse processes.” Descriptive Catalogue of OsteoL 
Series, Mus. Coll. Surg. Yol. i. pp. 14 and 48, Nos. 37 and 179. 
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Before making any attempt to clear a subject, on wbicb so many 
theories have been formed, we shall do well distinctly to appreciate, 
that such discussions as that which engages our attention, as indeed 
all morphological questions, resolve themselves into investigations of 
the relative amount of significance to be attached to different classes 
of phenomena. We compare structures, and inquire in what respects 
they differ and in what they correspond. The question then arises ; 
what points of difference or correspondence are we to consider of 
primary importance, and what points are subordinate P The im¬ 
portance of such points can only be estimated by their prevalence 
in a series of animals, and the time of their appearance in the embryo. 
Thus, for example, we have already seen that the method of ossification 
and the exact place of origin of a part of a vertebra are not matters 
of primary importance, because structures closely related and com¬ 
parable, are found very variable in this respect. The point which I 
proceed to prove is that the distinction of greatest importance, in 
classifying the elements of a sclerotome, is that which divides parts 
into those which embrace the visceral cavity and those which do not. 

I start from this point, because all the theories mentioned above 
take for granted that the vertebral column is an axis to which typi¬ 
cally the neural arch is related on one aspect, as the visceral arch is 
related on the opposite aspect: a proposition totally at variance with 
that now* put forward. In fact, none of those theories can be held 
without considering the chorda dorsalis and bodies of the vertebrae as 
the pivot round which the symmetry of the whole animal is arranged. 
Now the only part in which the bodies of the vertebrae ever occupy 
such a position is the tail; and in it, especially in fishes, there is, no 
doubt, often an almost perfect supero-inferior symmetry pervading not 
the skeleton merely but likewise other systems. August Muller 
goes the length of saying “ Cauda ansa est morphologica.” But a 
segment of the tail cannot be taken as a typical segment of the body. 
We must take a part where all the layers of the embryo are repre¬ 
sented. The symmetrical arrangement of parts round the vertebral 
centra in the tail only shows that when the skeleton and muscular 
system are prolonged backwards beyond the viscera, the parts so 
prolonged tend to arrange themselves symmetrically round the bodies 
of the vertebrae. In the tail, not only is the intestinal canal absent, 
but the caudal vessels are no fair representative of the vascular 
system, which, in its typical disposition, completes circles round the 
digestive tube. Thus the aorta is not the whole morphological axis 
of the arterial system; the vessel which forms the heart is a prior 
development, and branchial arches are found at an early period in all 
vertebrata. Indeed the vascular system affords a key to the true 
fundamental arrangement of the different systems in relation to one 
another; viz. that they circle round the alimentary tube. This 
arrangement was recognised by Carus years ago, but mixed up, as 
his statements on this subject have been, with a method which led 
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him to many merely fanciful results, they have received less attention 
than they might otherwise have met. The alimentary system is encircled 
by the vascular system in all the types of animal form in which blood¬ 
vessels are found. Then, in the nervous system, almost the only 
point of resemblance between the vertebrata and articulata is that 
the great nerves tend, in both, to embrace the visceral cavity; and 
passing further down the scale of life, we find, in the Echinodermata 
and other forms, that the nervous system completes a ring around the 
alimentary system; while, descending even to the lowest forms, we 
still meet with a sensory and motory exterior surrounding a digestive 
interior. 

But, waiving at present that description of evidence, and returning 
to our line of argument, we proceed to prove by the aid of embry¬ 
ology our proposition, that, in the trunk, the elements of the skeleton 
are primarily divisible into those which embrace the visceral cavity 
and those which do not. 

Let us recall to mind that the embryo makes its first appearance in 
the plane of the germinal membrane ; that the layers into which it di¬ 
vides are continuous with, and continued into the germinal membrane; 
and that they fold inwards in such a manner that the products of the 
internal layer are completely surrounded by those of the middle 
layer, and those of the middle by those of the outermost layer.* The 
cerebro-spinal axis, being developed from the most superficial layer, 
must be considered as fundamentally a superficial formation. Doubt¬ 
less it soon closes upon itself to complete a cylinder, and processes 
grow up on each side of it, which join to form the neural arch; but the 
cylinder which the cerebro-spinal axis forms cannot be compared with 
that formed by the epithelial lining of the intestine; for the latter 
is the whole internal layer of the embryo, while the former is the 
product of only a small portion of the external layer, the rest of 
which, forming the epidermis, extends in a complete circle round the 
body, and is the outermost ring, just as the intestinal epithelium is 
the innermost ring. Much less can the whole contents of the costal 
arch, including the products of the musculo-intestinal layer and the 
whole axial part of the vascular system be compared with the contents 
of the neural arch. Neither can the structures which enclose the 
cerebro-spinal axis be compared with those which enclose the visceral 
cavity, for the latter are continuous with the germinal membrane, 
while the former are elevations or processes derived from the latter. 
Confining our view, lastly, to the skeleton; the elements which form 
the costal arch lie in the direction of the dorsal plates, from which 

* Indeed the embryo may with perfect propriety be considered as a bud derived 
from the germinal membrane, after the method of alternate generation. This idea 
has been already put forth by Dr. Ogilvie of Aberdeen, in his work on ‘ The Genetic 
Cycle in Organic Nature,’ p. 157. 
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they are formed, and which are portions of the middle layer of the 
embryo; and the observations of Bemak have shown us that from 
each dorsal plate there is a nervous, an osseous and a muscular ele¬ 
ment developed, which all, stretching out in the plane of the primary 
layers, tend to complete their circles. But the laminae of the ver¬ 
tebrae are at right angles to the main direction of the dorsal plates 
and the layers of the embryo; and even as the elevations of blastema 
in which they are developed are processes from the middle layer of 
the embryo, so do the laminae diverge from the main circle of the 
skeleton, and in that respect they are to be compared with the 
various processes directed outwards to the skin in fishes, and with 
the epicostal bones in birds. 

Owing, however, to the embryo being only a bud from the 
germinal membrane, not enclosing the complete sphere of the ovum, 
the rings in which its parts lie do not pre-exist, but are gradually 
formed by growth from one side and subsequent closure. From the 
very first, therefore, symmetry between the dorsal and ventral aspects 
is impossible. Development proceeds from the dorsal to the ventral 
aspect, because the dorsum is, in the first instance, the centre; while 
that which is to become the ventral mesial line is the circumference 
of the embryo. Hence the importance in position of the chorda 
dorsalis. We can freely admit that the chorda dorsalis is the centre 
of development of the skeleton, and yet recognise that the skeleton 
and other systems primarily circle round the alimentary tube. 

From the foregoing argument, it follows that ribs embracing the 
visceral cavity correspond, and that transverse processes supporting 
ribs correspond. They are members of the primary circle, and the 
exact place and manner in which they are articulated or ossified to 
the vertebral column depends on details of later development. 
There is thus no difficulty in recognising the correspondence between 
the ordinary transverse processes of fishes and those of mammals. 

But it will be said that the point of articulation of the head of 
the rib is, in that case, the part in the mammal; bird, or reptile which 
corresponds with the transverse process in fishes. On that subject 
it may be noted that while we have abundance of instances of mam¬ 
malian, ornithic and reptilian ribs supported by transverse processes 
only, we have no instance of the rib failing to articulate with the 
transverse process when the latter is present. It was previously 
pointed out that the floating ribs in man, generally supposed to be an 
exception to this, do really articulate with the transverse processes, 
though not by means of synovial surfaces, and that, in cases of 
thirteen ribs, the additional rib is attached to the transverse process 
of the first lumbar vertebra. This accords so far with Bathke’s 
statement, that “ where the transverse process occurs, the rib is, in 
all cases, at first united only with it; sometimes, however, a process 
grows out from the rib (the so-called head with its neck), by which 
it becomes immediately attached to the body of the vertebra itself, 



126 ORIGINAL ARTICLES. 

so that it is doubly united with the body.” The propriety, how¬ 
ever, of considering the head and neck of a rib as a process is highly 
questionable. Professor Huxley,# from whom I have quoted this 
translation of a passage in Bathke’s Entwiclc. der Natter, has been led 
by observations on the embryo Mouse to the precisely opposite con¬ 
clusion, that the mammalian ribs are not primarily connected with 
the transverse processes, but are primarily contiguous with the 
centra of the vertebrae. The opinion at which I have myself arrived 
is quite in accordance with Prof. Huxley’s observations, yet differs 
from both his conclusion and Rathke’s. 

I maintain that the costo-vertebral and costo-transverse articu¬ 
lations are mere subdivisions of an articulation which in certain 
cases is found single. I am convinced, from observation of young 
human and other skeletons, and, indeed, from Prof. Huxley’s wood- 
cuts of vertebrae of the embryo Mouse, that the early connexion of 
the rib to the vertebra includes both the articulation of the head and 
of the tubercle, that the transverse process is developed from the 
part of the vertebra already in contact with the rib, and that the neck 
of the rib is formed pari passu with the transverse process. 

This view is very well illustrated in the back part of the thorax 
of the Horse. In the articulation of the last rib of the Horse there is 
manifestly an anterior inferior portion, corresponding to the articu¬ 
lations of heads of ribs further forward, and a posterior superior por¬ 
tion distinctly costo-transverse in nature. Perhaps we shall also 
be justified in considering, in the case of Serpents in which the 
vertebra presents for articulation with the rib a concavo-convex 
surface, that the anterior inferior concave part articulates with the 
round head of the rib, and that the remainder of the joint corresponds 
to the costo-transverse articulation, in which, according to the general 
rule, the convexity is on the vertebra. 

Peturning now to the question, whether the transverse process or 
the articular surface for the head of the rib in the mammal corre¬ 
sponds to the ordinary transverse process in the fish: it is important 
to notice that the correspondence of structures is a thing of degree; 
that the transverse process of the mammal corresponds to that in the 
fish, in respect that it is an element of the primary circle or costal 
arch; and that the articular facet for the head of the rib, especially 
if elevated on a process, has also that amount of correspondence to 
the fish’s transverse process, with the additional less important resem¬ 
blance of arising sometimes from the centrum; while both processes 
together, the mammalian ‘ diapophysis’ and ‘parapophysis,’ correspond 
to the ordinary transverse process or ‘ parapophysis ’ in the fish, in 
respect that they together form the base from which the rib starts 
outwards on its course round the visceral cavity. Only in this 
manner can all the facts be reconciled. 

* Loc. cit. pp. 69 to 74. 
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Seen from this point of view, the question whether the inferior 
limb of origin of the mammalian cervical transverse process is to be 
accounted transverse process or rib, is little more than a dispute of 
words. The fact stands simply thus: that the structure in question 
belongs to the primary circle, and that, as was particularly observed 
by Meckel, it sometimes contains a special centre of ossification. In 
the sacrum there are centres of ossification so independent and con¬ 
stant that they may be with much less hesitation compared to ribs. 

We are now enabled also clearly to see that, although, as has 
been shown, the mammillary, accessory and transverse process of the 
lumbar region are all represented, in the human subject, in the 
extremity of the transverse process of the dorsal region, the main part 
of the latter is purely transverse in its nature, inasmuch as the cha¬ 
racteristic property of a transverse process of the trunk is to take 
part in the formation of the primary circle. 

It may still be objected by the upholders of August Muller’s 
theory, that, after all, the mammalian ribs and transverse processes 
correspond to the upper row of ribs and transverse processes in 
fishes; that what constitutes the lining wall of the fish’s abdomen is 
to be sought in higher animals in the fascia on the ventral aspect of 
the muscles inside the ribs; which muscles, he considers, represent 
the mass inferior to the lateral intermuscular septum in fishes. 

This view of the correspondences of muscles, however, will not 
stand close scrutiny. In the Saurian tail the lateral intermuscular 
septum is found as in fishes. The muscles superior to it are, as 
August Muller rightly observes, continued into the muscles of the 
back ; but the muscles below that line cannot be justly described as 
continued into the interior of the visceral cavity; the superficial ones 
are attached to the pelvis, and continuous with them in front of the 
pelvis are those muscles of the abdomen which lie superficial to the 
ribs; among others the rectus, which can already be easily distin¬ 
guished in some fishes. When the forepart of the tail is laid open, 
we find, indeed, two masses of muscle continued into the abdominal 
cavity, and which, as was shown by Professor Groodsir,* are enclosed 
in the continuation backwards of the lining membrane of the abdo¬ 
men ; but that that membrane corresponds not to the lateral inter¬ 
muscular septum of the fish, but to the lining membrane of the fish’s 
abdomen, is proved by the co-existence of the lateral intermuscular 
septum, which finds its way to the skin as in fishes.fi Porward in 
the trunk there are both infra-costal and transversi-abdominis muscles 

* Edin. New Philos. Journal, Jan. 1857, p. 128. 
t In some reptiles, the prolongation backwards of the abdominal membrane so 

well seen in the crocodile is not brought to a point, but is lost among the muscles of 
the tail with whose segmented mass the included muscles are also blended. Thus 
also, the abdominal cavity in birds and mammals is always incompletely bounded 
behind. 
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internal to tlie costal arches; but the main trunks of nerve are out¬ 
side these, not on their abdominal aspects, as they would have been 
were August Muller’s theory correct. Hence it appears that the 
costal arches of the higher vertebrata are the same as those of fishes, 
and that the layer of muscle found in their interior is a development 
peculiar to them, which, like various other muscular developments, is 
in fishes not yet separated from the common mass. 

In proceeding to consider the processes continuous in the tail 
with the ribs and transverse processes of the trunk; it is essential to 
bear in mind that where there is no visceral cavity there can 
be no parts entirely corresponding to ribs and transverse processes, 
if the primary characteristic of these parts is their relation to that 
cavity. The importance now becomes apparent of the principles 
formerly laid down, that a single process may be serial with 
more than one row of processes, and that processes in series do 
not necessarily completely correspond. It is thus that, in the 
Mounder and the Conger, the simple transverse processes *in the 
middle of the trunk are continuous with a superior and inferior set 
behind. Were the superior set cut off, we should have the dis¬ 
position met with in most fishes. Were the inferior set cut off, we 
should have left the continuity of the transverse processes of the 
trunk with those of the tail, as found in the other vertebrata. In 
that case there would remain simple processes, the upper parts of 
which would be in the abdominal wall, while their extremities would 
diverge into the intermuscular septum, and so would become radi¬ 
ative. Probably there is not, in the higher vertebrata, any transverse 
process to be found which distinctly presents these relations. The 
transverse processes in the commencement of the Crocodile’s tail 
would exhibit them, if their course were continued outwards as far 
as the skin; but, as it is, they stop short where the lateral inter¬ 
muscular septum separates from the abdominal wall. The trans¬ 
verse processes in the back part of the trunk of the Haddock, how¬ 
ever, afford a good example of processes beginning in the abdominal 
wall and ending in an intermuscular septum radiating outwards. In 
this instance the ribs continue the circle round the abdomen, and in 
the first caudal arch there is a complete circle with processes which 
project from its sides in series with the tips of the transverse pro¬ 
cesses. 

The same relation to the abdominal wall is exhibited in fishes 
which have only the superior set of ribs. In Aspidophorus euro- 
pceus, for example, these bones in the first part of their course bound 
the abdominal cavity, but from the point where the lateral septum 
is given off they quit the abdominal wall and the intercostal nerves, 
and shoot out along the septum to the skin. I have not had an 
opportunity of dissecting Draco, but I apprehend that very similar 
remarks are applicable to its free ribs. 

In Naseus fronticornis, the first caudal vertebra of which is here 
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figured, a very illustrative example is afforded of the transitions of 
series of processes at the commence¬ 
ment of the tail. In this fish, the 
first inferior caudal spine and first 
anal interspinous bone are arranged 
very much as in the pleuronectidae ; 
but, whereas in the pleuronectidae 
the projections of the abdominal 
cavity behind this point are irre¬ 
gularly formed pouches running 
along the sides of the interspinous 
bones, in JVaseus the membrane 
lining the abdominal cavity is dis¬ 
posed in the fore part of the tail as 
it is in the trunk, though the space 
embraced by it is divided vertically 
by the inferior spines; which is 
exactly the arrangement shown by 
Prof. Groodsir to take place in the 
tail of the Crocodile, save that in 
this instance the divided part of the 
cavity contains not muscle, as in the 
case of the Crocodile, but viscera. 
This condition is neither typical of 
the trunk nor of the tail, but is a 

transition form. JVaseus possesses both a superior and a true set of 
ribs ; the former is continued into the tail, but the latter ceases on 
the penultimate trunk vertebra. The bodies of the trunk vertebrae 
also are grooved for the great vessels. The inferior arch of the 
first caudal vertebra, with its spine, is continuous with the borders 
of the groove on the vertebra in front, so that the canal which the 
trunk vertebrae forms incompletely becomes perfect on the first 
caudal vertebra, similarly to the arrangement in LopJiius piscatorius. 
In addition to this, the limbs of the inferior arch are so stout, and 
arise so much from the sides of the body, that they present a certain 
appearance of series with the transverse processes in front, as in the 
generality of fishes. But, besides its inferior arch, the first caudal 
vertebra presents on each side a bifid transverse process quite serial 
with the transverse processes in front, its inferior border lying in 
the prolongation backwards of the visceral wall, and the superior 
point of its bifid extremity giving attachment to a rib of the superior 
series, i. e., to a bone lying in the lateral intermuscular septum. 
This bifid process, therefore, is quite similar to the bifid processes at 
the back part of the trunk of the Conger; yet in series with the 
upper and lower parts of the processes in the Conger we find respec¬ 
tively simple transverse processes in the lateral intermuscular septa 
and inferior spines, while in JVaseus we find bifid transverse process 
and inferior spine co-existing in the same vertebra. 

N. H. K.—1863. K 
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According to tlie principles laid down, tlie morphological rela¬ 
tions of the various processes in the first caudal vertebra of JSFaseus 
may be stated thus: that the undivided part and inferior extre¬ 
mity of the transverse process together correspond in greatest 
degree with the transverse processes further forward, inasmuch as 
these portions lie in the primary circle; while the small superior 
part of the bifid extremity of the transverse process, as well as the 
bone which it supports, is a radiation outwards from that circle; and 
the limbs of the inferior arch are radiations or “ actinal elements ” 
(if that term be preferred) directed inwards. The neural arch being 
likewise formed by two radiations, the neural and inferior arches 
are in that respect corresponding structures placed above and below 
the centrum. 

Behind the limits of the abdominal cavity there can be no longer 
any talk of primary rings and radiations. Relation to the visceral 
cavity has ceased, and the processes are correctly grouped according 
to their relations to the bodies of the vertebrae. A tendency is also 
observed to supero-inferior symmetry round the bodies of the verte¬ 
brae, but it is a peculiarity of the tail, and in harmony with the very 
different development of the tail contrasted with that of the trunk. 
Bor the tail is not developed like the trunk from a series of layers 
which fold inwards and form invaginated cylinders, but it is a solid 
projection backwards from certain of the layers, growing out as a 
mesial limb or appendage to the trunk. 

Where the caudal relations are fully established, the inferior 
arches in all animals very evidently correspond, but they are serial 
with very different structures further forwards in different species. 
Thus, in Naseus they are continuous, at the fore part of the tail, with 
vessel-embracing arches internal to the visceral cavity; and only through 
these or through the divided portions of the abdominal membrane do 
they become serial with transverse processes. In Lophius piscatorius 
they are only continuous with imperfect vessel-embracing arches. 
But in the Gadidae they are directly serial with the structures 
bounding the visceral cavity; and in some species, e. g. Gadus bar- 
batus, we find complete rings of great size, terminating in spines, en¬ 
circling the abdominal cavity a considerable way forwards. They 
never, however, enter into typical segments of the body, for they 
never pass in front of the vent, which, though not a primary opening, 
is still morphologically the hinder extremity of the digestive system. 

In Saurians the inferior caudal arches are only in series with 
structures projecting into the interior of the visceral cavity: those 
in the anterior part of the tail so project; and further forwards, 
in series with them, there are, in certain species, imperforate pro¬ 
cesses projecting in the middle line, and not even forking to enclose 
the great vessels. 

Still another arrangement is met with in Menobranchus lateralis. 
In series with the transverse processes of the trunk, there are, in 
the anterior caudal vertebrae, sometimes as many as three pairs of 
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lateral processes, and an inferior arch and spine. If we were to 
compare, in the dry skeleton, one of these vertebrae with the first 
caudal vertebra of JVaseus, we should say that the inferior pair of 
lateral processes in the former corresponded with the inferior por¬ 
tions of the lateral processes in the latter. But were we so to judge 
we should make an egregious mistake as to the whole anatomy of 
the part. Bor when the soft parts are before us, wre see that in 
Menobranchus as in JVaseus the visceral cavity is prolonged further 
back than the first caudal vertebra, but that it lies entirely below 
the inferior caudal spine, whose tip only reaches its upper margin. 
When we reflect that the great vessels embraced by the inferior arch 
are properly internal to the visceral cavity, we see that the explana¬ 
tion of the phenomenon is, that the abdominal laminae, after start¬ 
ing from the vertebral column, have come into contact beyond the 
great vessels, and have again separated to complete their proper 
circle, without, however, the osseous elements being prolonged into 
this latter part. 

In the same way is to be explained the difference of structure in 
the skeletons of the Flounder and Sole ; for while, in the Flounder, the 
inferior arch of the first caudal vertebra is in series with a pair of 
transverse processes on the last trunk vertebra, disposed as in the 
generality of fishes ; in the Sole, it is in series with inferior arches on 
the six last trunk vertebrae terminating in spines similar to itself. 
But these spines do not project at all into the abdominal cavity; 
they are structures lying, as truly as the transverse processes of the 
Flounder, in the abdominal laminae ; only, on account of the flattened 
form of the fish, and the great development of the muscles compared 
with the viscera, the laminae are temporarily united, so as to sepa¬ 
rate the primary circle into a superior division for the great vessels 
and an inferior division for the viscera. A similar disposition of the 
abdominal laminae is found in the Mackerel; but in the Mackerel they 
separate again immediately after coming in contact, and to the tips 
of the arches completed in the line of their subaortic union are 
attached ribs which pass round the visceral portion of the primary 
circle. In the Herring the line of subaortic contact is stretched out 
transversely, and in it are found bridges uniting the transverse pro¬ 
cesses of opposite sides, whose extremities are prolonged some dis¬ 
tance onwards in the visceral part of the circle. 

Besides this arrangement, there also occur adventitious fibrous 
septa stretching across a part of the abdominal cavity, binding down 
the kidneys, or swimming bladder. These are of very secondary im¬ 
portance in the plan of the animal structure. 

Conclusion.—Many points with regard to processes and bones con¬ 
nected with the vertebrae and ribs, and imbedded among the muscles, 
have not been even alluded to in these remarks, but their leading aim 
has been to convince anatomists that the key to the comprehension of 
the skeleton of the trunk is to be found in its double relation to the 
visceral cavity and chorda dorsalis; both being to it centres, yet in 

K 2 
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very different senses, the former being that which it tends to encircle, 
and the latter the line from which its efforts to encircle the former 
begin. Thus, where there is least development of the visceral cavity, 
there is most tendency to radiation round the vertebral column. 
Hence the attachment of the lateral intermuscular septum of fishes, 
and the bones contained in it, to the ribs in front, nearer the vertebral 
column further back, and to the sides of the bodies of the vertebrae 
behind; and hence, also, the so frequent connexion-by-series of 
transverse processes in the fore part of the trunk with several sets of 
processes behind. 

When the visceral cavity has entirely disappeared, caudal relations 
become fully established, and then the inferior arches correspond 
more closely to the neural arches of their own vertebrse than to the 
visceral arches of the trunk vertebrae. 

The correspondence which inferior arches exhibit to one another 
in the various classes of vertebrata is greater than the differences 
which they present in respect of attachment, or of the structures 
with which they are in series. 

Transverse processes or ribs tending to surround the visceral 
cavity may be attached to various parts of the vertebra©, but never¬ 
theless have a primary correspondence to one another. 

Structures which surround the visceral cavity, such as ribs and 
the processes supporting their heads and tubercles, are more closely 
allied to one another than to structures projecting into the muscles, 
such as the superior transverse processes and ribs of fishes. 

IX.— Note on an Abnormality in the Ossification of the 

Parietal Bones in the Human Foetus. By Bamsay H. 
Traquair, M.D. 

Some time ago I dissected the head of a human foetus of between 

eight and nine months, in which the parietal bones j^esented a 

condition apparently at variance with the well known rule that these 

bones are two in number, and each developed from a single ossific 

centre. 

In this cranium the parietal bone of the left side is perfectly 
normal, being ossified from one centre which corresponds with the 
well marked parietal eminence. 

On the right side, however, the part which represents the 
parietal bone is divided into two distinct pieces, in a line extending 
from the middle of its posterior margin obliquely forwards to a little 
above its anterior-inferior angle. Of these two pieces, each of 
which is of course ossified from its own centre, the lower is accord¬ 
ingly somewhat triangular, and is equal in size to one-half the upper 
rudely quadrangular part: and the two pieces form together a double 
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parietal bone, which is larger by about one-fourth than the single 
bone of the opposite side. 

This cranium is therefore abnormal. 
1. In possessing three parietal bones instead of two. 
2. In the asymmetrical disposition of these bones—two being on 

one side, one on the other. 
3. The vault of the cranium is also asymmetrical, in this respect, 

that the double parietal bone of the right side is considerably larger 
than the single one of the left. 

The only other analogous case, 
of which I am at present aware, is 
one recorded by Yon Sommering.* 
He has described and figured, not a 
foetal, but an adult skull, apparently 
of a man between the ages of thirty 
and fifty, in which the parietal bones 
of both sides are divided by longitu¬ 
dinal sutures, each into two equal 
parts—making in all, four symmetri¬ 
cally disposed parietal bones. This 
skull then differs from my foetal one, 
in which there are only three such bones unsymmetrically disposed, 
and in which the two parts of the divided parietal bone are not 
equal, the upper piece being twice the size of the lower.f 

I may also state that the foetal head, the peculiarity of whose 
parietal bones I have just described, presented in a marked manner 
the condition of Split Palate. In the recent state the interior of the 
nasal fossae was completely visible on opening the mouth: and as 
regards the dried bones, the palate plates of the superior maxillary 
and palate bones are entirely deficient, the superior maxillary bone 
articulating with its fellow of the opposite side only in front, and by 
the part corresponding to the intermaxillary of the other mammalia. 
Purther than this the cranium presents nothing worthy of note. 

Explanation of the figure. Diameter one-half nat. size. 
A and B upper and lower pieces of the double bone of the right side. 

* Tiedemann und Treviranus, Zeitschrift fur Physiologie II. (1826). 
f Since the above notice has been in print, I have seen in Henle’s Anatomy, a 

reference to another similar case recorded by Gruber,—Abhandlungen aus der 
Menschl. und Yergl. Anatomie, s. 113. Unfortunately I have not yet had an 
opportunity of seeing this latter work. 



134 

ibUo|)ra|ltj). 

X.—Physiology and Human Anatomy, including Histology. 

1. General and Mixed. 

Baer, K. E. v. and E. Wagner.—Bericht liber die Zusammenkunft 
einiger Antliropologen in Sept. 1861, in Gottingen. 4to. 
Leipsic. 

Beclard, J.—Traite elementaire de Physiologie humaine. 4me. 
edition. Paris, 1862. 

Bichat.—Eecherches physiologiques snr la vie et la mort; par E. X. 
Bichat. Nouvelle edition, ornee d’nne vignette snr acier, pre- 
cedee d’une notice sur la vie et les travaux de Bichat, et suivie 
de notes par le docteur Cerise. 18mo. Paris. 

Boyd, B.—Tables of the weights of the Human Body and internal 
Organs of the Sane and Insane of both sexes at various ages, ar¬ 
ranged from 2614 post mortem examinations. Phil. Trans. 1861. 
p. 241. 

Boyer, A. L.—Dictionnaire de Physiologie. Paris. 1861. 

Budge, J.—Lehrbuch der speciellen Physiologie des Menschen. 8te. 
Auflage, Abth. ii. Leipsic, 1861. 

Corn ay, J. E.—Principes de physiologie et exposition des formules 
des forces vitales, interpretation des mots cabalistiques : abraca¬ 
dabra, abracalan, abrasaxas et abrasax. 12mo. 
- Principes de physiologie et exposition de la loi divine d’har- 

monie, ou Traite de la distribution legale des especes dans la 
nature. 

Hay, G. E. — Chemistry in its relation to Physiology and Medicine. 
8vo. London, (I860.) 

Heen, J. van.—Ueber Bildung von Zucker aus Glycerin im Thier 
Korper. Arch. f. die Holland. Beitrage, iii. p. 51 & 81. 

Heschamps, M. H.—Memoire sur les cicatrices colorees et incolores 
des races humaines. 8vo. 7 p. Union medicale, 26fevrier 1861. 

Huchenne.—Mecanisme de la physionomie humaine, ou analyse 
electro-physiologique de ses chfferents modes d’expression. Me¬ 
moire. communique aux Academies des sciences et de medecine. 
8vo. 44 pp. Paris. Extrait des Archives generales de medicine, 
numeros de janvier et fevrier, 1862. 

Ecker, A. ■— Yergleichung der Korperproportionen zweier Personen 
von ungewohnlicher Korpergrbsse. Ereib. Berichte, ii. p. 379. 

Eckhard, C.—Beitrage zur Anatomie u. Physiologie. Yol. iii. pt. 
1. 2 plates. 4to. Giessen. 



PHYSIOLOGY AND HUMAN, ANATOMY, ETC. 135 

Eisenmann.—Zur Cellular-Pathologie, nebst Zusatz von Yirchow. 
Yirch. Arch. xxi. p. 157. 

Pages de Chaulnes, G. de.—Etudes ethnographicpies. Unite de 
l’espece humaine. 8vo. Orleans 

Paiyre, E.—Becherches sur les modifications que subissent apres la 
mort, chez les grenouilles, les proprietes des nerfs et des muscles. 
8yo. Paris. 

Ploueens, P. —Ontologie naturelle, ou Etude philosophique des 
etres. 12mo. Paris, 1861. 
- De l’instinct et de l’intelligence des Animaux. 4me edition, 

entierement refondue et considerablement augmentee. 8vo. 
Paris, 1861. 

Geoffeoy Saint-Hilaire, Is.—Acclimatation et domestication des 
animaux utiles ; 4e edition, entierement refondue et augmentee. 
8vo. Paris, 1861. 

Gorup-Besanez, v.— Lehrbuch der physiologischen Chemie, (3rd 
Yol. of “ Lehrbuch der Chemie.”) 8vo. Brunswick, 1861. 

Harting, P.—Le Kephalographe, Nouvel instrument, destine a de¬ 
terminer la figure et les dimensions du crane, ou de la tete 
humaine. 4to. Utrecht, 1861. 

Heidenhain, B.—Studien d. physiologischen Instituts zu Breslau. 
Part i. 8vo. Leipzig. 

Henle u. Meissner.—Bericht fib. die Portschritte der Anatomie u. 
Physiologie im J. 1860. 3 parts, 8vo. Leipzig. 

Hering, E.—Beitrage zur Physiologie. Part 2. Yon den identischen 
Netzhautstellen. 38 engravings. Boy. 8vo. Leipzig. 

Keause, W.—Anatomische Untersuchungen, (On the terminations 
of Nerves, and the structure of Glands, &c.) 8vo. Hannover, 
1861. 

Latham, B. G.—The Varieties of the Human Species, being a 
manual of Ethnography, introductory to the study of history. 
8vo. 72 pp. London, B. Griffin, (1860) 

Lyyocat.—Considerations generates sur 1’heterogenie ou generation 
spontanee. 8vo, Toulouse. 

LiEBEEKfiHN, N. — Ueber die ossification de Geweihe. Berlin, 
Monatsb. 1861, p. 264. 

Liharzik, P. — Methode der Porschung zur Constatirung des 
Gesetzes des thierischen Wachsthumes. Mosc. Bull. 1860. i. p. 
308. 

Longet, T. A.—Traite de physiologie. 2nd edition. Tome i. 
1 partie, 2 partie, fasc. 3. Paris, 1861. (Conclusion of work.) 

Ludwig, C.—Lehrbuch der Physiologie des Menschen. 2. neu bearb. 
Aufl. Yol. ii. part 3, completing the work. 8vo. Leipzig, 1861. 

Macyicar.—The Pirst lines of Morphology and organic development 
geometrically considered. Ed. N. P. J. July, p. 1. 

Milne-Edwards, H.—Legons de la Physiologie et 1’Anatomie com- 
paree de 1’Homme et des Animaux. Tome vi. Part 1 and 2, and 

• Tome vii- Part 1. 8vo. 1861. 



186 BIBLIOGRAPHY. 

Moleschott, J.—Der Kreislauf d. Lbbens. Physiologische Ant- 
worten auf Liebig’s cbemiscbe Briefe. 4th edition. 8vo. Mainz. 

—- Physiologisches Skizzenbuch. 8yo. Giessen, 1861. 
Mic&, L.—Be 1’application des sciences physiques et chimiques 

a la biologie ; travail In en seance generate du congres scientifique 
de Prance, 28e session, le 26 Septembre 1861. 8vo. Bordeaux. 

Pennetier, G.—De la Reviviscence, et des animaux dits ressusci- 
tants (Etat de la question en 1860.—Nouvelles experiences). 8vo. 
Rouen, 1860. 

Ron get, M.—Memoire sur les tissus contractiles et la contractilite. 
Comp. rend. liii. p. 752. 

JSappey, C.—Recherches sur la volume et la capaeite du crane; sur 
le volume et le poids de l’encephale, compares ehez 1’homme et 
chez la femme. Gaz. Med. 1862. No. 2. 

Schiee, M.—Bericht liber die Yersuche, welche im Jahre 1860 in 
Prof. Schiff’s physiolog. Laboratorium angestellt worden sind. 
Pankreasverdauung. Arch. f. Heilkunde, ii. p. 321. 

Schttltze, M.—TJeber die beste Porm des Polarisationsapparatus zu 
mikroskopische TJntersuchungen. Niederrh. Gesells. Yerhl. 
p. 46. 

Tissot, J.—La Yie dans l’homme; ses manifestations diverses, leurs 
rapports, leurs conditions organiques. 8vo. Paris, 1861. 

Yalentin, G.— Die Untersuchung der Pflanzen, und der Thier- 
gewebe in polarizirtem Lichte. 8vo. Leipsic, 1861. 

Yierordt, K.—Grundriss der Physiologie des Menschen. 192 Pig. 
in Holzschn. Complete, 3 parts, 8vo. Tubingen, 1861. 

Yogt, C.—Physiologische Briefe f. Gebildete aller Stande. 3rd edit. 
Parts 1, 2. 8vo. Giessen. 1861. 

Wagner, R.—Bericht liber die Arbeiten in der allgemeinen Zoologie 
und der Naturgeschichte des Menschen in Jahre 1860. Wiegm. 
Arch, xxvii. Bd. 2, p. 1—36. 

-TJeber einige merkwurdige Schadel der Blumenbach’schen 
Sammlung und eine Methode, sich die Kenntnisse der Haupt- 
formen der Hirnbildung bei verschiedenen Rassen und Nationen 
mittelst innerer Schadelausgiisse zu verschaffen. Gott. Nachr. 
No. 8. 

Willmann, E.—TJeber d. Lebensdauer des Menschen. 8vo. Gies¬ 
sen, 1861. 

2. Nervous System and Organs of Sense. 

Albert.—Beitrage zur Physiologie der Netzhaut 1. Bresl. Abh. 
1861, i. 1. 49. 

Bazin, A.—Notes sur l’anatomie comparee du systeme nerveux. 
8vo. 3 planches. Bordeaux. 

——— S.—Note sur le systeme nerveux et particulierement sur le 
grand Sympathique du Marsouin. Ann, d. Nat. (Zool.) xvi. p. 112. 



i 

PHYSIOLOGY AND HUMAN ANATOMY, ETC. , 187 

Biesiaeecki,—Ueber d. Chiasma nerYorum opticorum d. Menscben 
u. d. Thiere. Yien. Sitz. xlii. p. 87. 

Bochmann, E. y.—Ein Beitrag zur Histologic des Eiickenmarks. 
Inaug.-Hiss. 4to. Horpat. 1860. 

Bois-Beymond, E. de. —Ueber positive Schwankung des Nerven- 
stromes beim Tetanisiren. Arch. Anat. 1861, p. 786. 

Braun.—Eine Notiz zur Anatomie u. Bedeutung der Stabchenschiclrt. 
d. Netzhaut. Yien. Sitz. xlii. p. 15. 

Broca, P. — Sur le siege de la faculte du langage articule, avec deux 
observations d’aphonie (perte de la parole). 8vo. Paris. Extrait des 
Bulletins de la Societe anatomique de Paris. 2e serie. t. 6, Aout 
1861. 

——■— Sur le volume et la forme du cerveau, suivant les individus 
et suivant les races ; Paris. (Extrait du t. 2 des Bulletins de la 
Societe d’anthropologie, seances du 21 Mars et du 2 Mai 1861.) 

Brown-Sequard, E. —Note sur les mouvements rotatoires. Journ. d. 
Phys. iii. p. 720. 

Castle, A.—Phrenologie spiritualiste ; nouvelles etudes de psycho¬ 
logy appliquee. 8vo. Paris. 

Clarke, J. Lockhart.—Notes of Besearches on the Intimate Struc¬ 
ture of the Brain. II Series. B. S. Proc. xi. p. 359. 
- Ueber den Bau des Bulbus olfactorius und der Geruchs- 

schleimhaut. Nach dem Englischen von d. Kolliker, (with 1 plate.) 
Z. w. Z. xi. p. 31. 

Colin, 1ST.— Sur les divers degres de sensibilite des ganglions et des 
filets du grand Sympathique. Comp. ren. Iii. p. 969. 

1)’Ammon, E. A.—Histoire du developpement de 1’oeil Humain. 
(Translated from the German by Hr. A. van Biervliet.) 8vo. 
Bruxelles, 1860. 

Pick, A.—Ueber das Jurgensensche Phanomen. Archiv. Anat. 
1861, p. 136. 

Elourens, P.—Nouvelles experiences sur l’independance respective 
des fonctions cerebrales. Comp. ren. Iii. p. 673. 

—- He I instinct et de f intelligence des animaux ; par P. Elou¬ 
rens, membre del’Academie frangaise, etc. 4e edition, entierement 
refondue et considerablement augmentee. 18mo. Paris. 

Elower, W.—Hiagrams of the Nerves of the Human body : exhi¬ 
biting their origin, divisions, and connections, with their distri¬ 
bution to the various regions of the cutaneous surface, and to the 
muscles. Eolio, London, 1861. 

Harless, Emil. — Molekulare Yorgange in der Nervensubstanz. 4. 

Abhandl. Munch. Abhand. ix. p. 1. 
Hartmann, B. — Bemerkungen iiber die elektrischen Organe der 

Eische. Arch. Anat. 1861, p. 646. 
Henke, W.—Beleuchtung des neuesten Eortschritts in der Lehre 

von Mechanismus der Thranenableitung. Arch. f. Opthalmo- 
logie, viii. p. 363. 

Hermann, Ludimar. — Beitrag zur Erledigung der Tonusfrage. 
Archiv. Anat. 1861, p. 350. 



138 BIBLIOGRAPHY. 

Kolliker, A.—Der embryonale Schnecken-Kanal, und Seine Bezie- 
hungen zu den Tlieilen der fertigen Cochlea. Wurz. Zeits. ii. p. 1. 
1861. 

-- Ueber die Entwicklung des Geruchsorgans beim Menscben 
und beim Hiibncben. Wurzb. med. Zeitsch. i. 1861, p. 425. 

Kuhne, W. —Ueb. die peripherischen Endorgane der motorischen 
Nerven. 5 plates. 4to. Leipzig. 
- Note sur un nouvel organe du Systeme nerveux. (Distribu¬ 

tion of nerves in muscle). Comp. rend. lii. p. 316. 
Klebs.—Zur normalenu. patbologiscben Anatomie des Auges (plate). 

Virch. Arch. xxi. p. 171. 
Lobb, Harry—On the Cutaneous Sensibility of the Hand and Eoot 

in different parts of the Surface, as tested by the continuous 
Galvanic Current. B. S. Proc. xi. p. 356. 

Mach, E.—Ueber das Sehen von Lagen und Winkeln durch die 
Bewegung des Auges. Vienn. Sitz. xliii. 2. p. 215. 

Matteijcci, M.—Application du principe des polarites secondaires 
des nerfs a l’explication des phenomenes de 1’electrotone. C. rend, 
liii. p. 503. 
- Electro-Physiological Besearches, Xlth Series. On the Se¬ 

condary Electromoter Power of Nerves, and its Application to 
the Explanation of certain Electro-Physiological Phenomena. 
B. S. Proc. xi. p. 384. 

Mauthner, L.—Ueber die sogenanntenBindegewebskorperchen des 
centralen Nervensystems. Yienn. Sitz. xliii. 1. p. 45. 

Muller, H.—Notiz uber die Netzhautgefasse bei einigen Thieren. 
Wurz. Zeitsch. ii. 1861, p. 64. 

— - Ueber das ausgedehnte Vorkommen einer dem gelben Eleck 
der Betina entsprechenden Stelle bei Thieren. Wurz. Zeitsch. ii. 
1861, p. 139. 

Munk, Hermann.—Untersuchungen uber die Leitung der Erregung 
im Nerven. Arch. Anafc. 1861, p. 425. 

Oberneier, Eranz.—Ueber das Ausbleiben der Oeffnungszuchung 
bei starkem absteigenden Strome. Arch. Anat. 1861, p. 269. 

Owsjannikow, P.—Becherches zur la Structure intime du Systeme 
nerveux des Crustaces. Ann. d. Sc. Nat. (Zool.) xv. p. 129. 

Panum, P. L.—Ueber die einheitliche Yerschmelzung verschieden- 
artiger Netzhauteindriicke beim sehen mit zwei Augen. Arch. 
Anat. 1861, p. 112, 175. 

Pappenheim, M.—Sur les Nerfs des tendons. Comp. rend. liii. p. 758. 
Philipeaux, J. M. and A. Yulpian. — Note sur le regeneration des 

nerfs transplants. Comp. rend. lii. p. 849. 
Politzer, A.—Beitrage zur Physiologie des Gehororgans. Sitz. d. 

Kais. Akad. Wiss. xliii. 2. p. 427, 439. 
—— Becherches physiologique experimentales sur l’organe de 

l’ouie. Comp. rend. lii. p. 1206. 
— -Ueber eine Beziehung des Trigeminus zur Eustachischen 

Ohrtrompete. Wurz. Zeitsch. ii. 1861, p. 92. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 139 

Beichert, C. B.—Der Ban des menschlichen Gehirns durch Abbil- 
dungen mit erlauternden Text dargestellt. 2. Abth. 4to. Leipsic, 

Beissner, E.—Neurologische Studien. Arch. An. H. 5. p. 615, 721. 
(Describes Mr. J. Lockhart Clarke’s method of making prepara¬ 
tions of the nervous tissues). 

Bicchiardi.—Dei vasi linfatici dei gangli del gran simpatico. Mil. 
Att. ii. p. 131. 

Bitter, C.—Beitr. zur pathol. Anatomie des Auges nach Versuchen 
an Thieren. Arch. f. Ophthalm. viii. p. 1. 

Budinger.—Atlas der peripherischen Nervensy stems d. Menschli- 
chenkorpers. Nach der Natur photographirt v. Jos. Albert. 
Parts I.—IV. Eol. Munich, 1861. 

Schiee, J. M.- -Leber die angebliche Hemmungsfunction des Nervus 
laryngeus superior. Molesch. Enters. 1861, viii. p. 312. 

Schmidt, F.—Beitrage zur Entwicklungsgeschichte des Gehirns. 
Z. w. Z. xi. p. 43. 

Schhltze, F. E.—Leber die Nervenendigung in den sogenannten 
Schleimkanalen der Fische und iiber entsprechende Organe der 
durch Kiemen athmenden Amphibien. Arch. Anat. 1861, p. 759. 

Schhltze, M.—Zur Kenntniss des gelben Fleckes und der Fovea 
centralis des Menschen- und Affen-Auges (Aus dem Sitzungs- 
bericht d. niederrhein. Ges. f. Natur- u. Ileilkunde in Bonn. 
Arch. Anat. 1861, p. 784. 

-Lntersuchungen iib. den Bau der Nasenschleimhaut, nament- 
lich der Structur u. Endigungsweise der Geruchsnerven bei dem 
Menschen u. den Wirbelthieren. 4 plates. 4to. Halle. 

Stellwag y. Carion, C.—Theoret. und prakt. Bemerkungen zur 
Lehre von den Thranenableitungsorganen. Oesterr. med. Jahrb. 
Heft. 4. p. 26. 

Stieda, L.—Leber das Biickenmark und einzelne Theiledes Gehirns 
von Esox lucius. Inaug. Diss. 4to. Dorpat. 1861. 

Leeelmann.™ Lntersuchungen iiber die graue Substanz der Gross- 
hirn-Hemispharen. Z. w. Z. 1862, xiv. p. 232. 

Valentin, G.—Aenderung des Charakters der Doppelbrechung in 
Krystallinsen. Arch. f. Opthalmologie, viii. p. 88. 

Vulpian, A.—Sur la duree de la persistance des proprietes des 
muscles, des nerfs et de la moelle epiniere apres l'interruption du 
cours du sang dans ces organes. Gazette hebdomadaire de mede- 
cine et de chirurgie, 1861, tome viii. 

Wagner, Joh.—Notiz iiber einen theilweise doppelten Centralkanal 
im Biickenmark des Menschen. Arch. Anat. 1861, p. 735. 

--Leber d. Hirnfunctionen mit besonderer Beziehung zur all¬ 
gem. Zoologie. Wiegm. Arch, xxvii. p. 171. 

--Leber die Hirnbildung der Microcephalen mit besonderer 
Biicksicht auf den Bau des Gehirns normaler Menschen und der 
Quadrumanen. Gott. Nachr. No. 22. 

Walter, G.—Leber den feinern Bau des Bull, olfcictorius. Arch. f. 
Path. Anat. &c. xxii. p. 241. 



140 BIBLIOGRAPHY. 
/ 

"Waller, Augustus.—On the Sensory, Motory, and Yasomotory 
Symptoms resulting from the Refrigeration of the Ulnar Nerve. 
R. S. Proc. xi. p. 436. 

Wedl, C.—Atlas der pathologischen Histologie des Auges. Unter 
Mitwirkung von 0. Stellwag von Carion hrsg. 3. Lfg. Leipzig, 
1861, 4to. (with 6 plates.) 

Wundt, W.—Berner kung zu dem Aufsatze des Herrn Dr. H. Mnnk. 
“ Ueher die Leitung der Erregung im Nerven, ii. S. 425.” Arch. 
Anat. 1861, p. 781. 

3. Respiratory and Circulatory Organs—Blood, fyc. 

Addison, William.—On Changes in the Properties of the Red Cor- 
puslces of the Human Blood in Relation to Fever. Q. J. Mic. 
Sc. New. Ser. i. p. 166. 

--On Changes of Form in the Red Corpuscles of Human Blood. 
Lond. Mic. Trans. 1861, p. 20. 

*--— On Changes of Form in the Red Corpuscles of the Human 
Blood. Q. J. M. S. New Ser. i. p. 81. 

Battaille, Ch.—Nouvelles recherches sur la phonation. Extrait. 
Comp. rend. lii. p. 716. 

Beau, M.—Sur les mouvements du coeur et leur succession. Comp, 
rend. liii. p. 757. 

Bruch, C.—Ueher den Schliessungsprocess des Foramen ovale bei 
Menschen und Saugethieren (plate). Senck. Abh. 1862, iv. p. 46. 

Deichler, C.—Beitrag zur Histologie d. Lungengewebes. Plate. 
8vo. dotting. 

Dybkowsky, W. & E. Pelican.—Physiologische Untersuchungen 
liber die Wirkung verschiedener Herzgifte. Z. w. Zool. xi. p. 279. 

Ehrmann, J.—Sur cette question: L’appareil vasculaire intra-cranien 
est-il susceptible de variation dans son contenu P 8vo. Alger. 

Elschnig, A.—Uebersichtliche Darstellung der Warmeverhaltnisse 
im Thierreiche. 8vo. Triest. 

Garcia, N.—Recherches sur la voix humaine. (Extrait.) Comp, 
rend. lii. p. 654. 

Germain, M. — Recherches sur les Mouvements du Coeur. Comp, 
rend. liii. p. 471. 

Gtoltz, F.—Ueber d. Bedeutung d. sogenannten automatischen 
Bewegungen d. ausgeschnittenen Froschherzens. Virch. Arch, 
xxi. p. 191. 

Heine, C.—Angebliche Atresie des Ostium Arteriosum dextrum. 
(Inaug. Diss.) 8vo. Tubingen. 

Hensen—Untersuchungen zur Physiologie der Blutkorperchen, sowie 
ueber die Zellennatur derselben. Z. w. Z. xi. p. 253. 

Holmgren, F.—Om den hvita Blodcellen. Ups. U. A. 1861. 
Jacobson, Heinrich.—Zur Einleitung in der Hsemodynamik. Arch. 

Anat. 1861, p. 304. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 141 

Kollmann, J.—Die Entwicklung der Adergefleclite. Ein Beitrag 
zur Entwicklungsgeschichte d. Grehirnes. Photogr. plate. 8vo. 
Leipzig. 

Liebermeister. — Physiologische Entersuclimigen iiber die quanti- 
tiven Yeranderungen der Warmepreduction (Fortsetzung und 
Sehluss). Arch. Anat. 1861, p. 28. 

Merkel, C. L.—Die Ennctionen des menschlichen Schlund- nnd 
Kehlkopfs nach einigen pharyngo- und laryngoskopiscken Unter- 
suchungen. 8yo. Leipsic, 1862. 

Oehl, E.—Sulla presenza di elemente contrattile nelle maggiori corde 
tendinee delle yalyole mitrale umane. Tor. Mem. xx. 

Becklingshausen, E. y.—Die Lymphgefasse u. Hire Beziehung zum 
Bindegewebe. 6 plates and 7 woodcuts. 8vo. Berlin. 

Bektorzik, E. — Eeber accessor. Lungenlappen. Wochenbl. der 
Zeitsch. der Gresellsch. Wiener Aerzte, 1862, No. 1. 

Bindeleisch, E.—Inwiefern und auf welcbe Weise gestattet der Ban 
der verschiedenen Sclileimhaute den Durcbgang yon Blutkorper- 
chen, &c. Arch. f. path. Anat. & Physiol, xxii. p. 260. 

Bosenthal, J.—Die Athembewegungen u. ihre Beziehungen zum 
Menus vagus. 3 plates. 8vo. and 4to. 8vo. Berlin. 

-De 1’influence du nerf pneumogastrique et du nerf larynge 
superieur sur les mouvements du diaphragme. Comp. rend, 
lii. p. 754. 

Schmidt, Alex.—Eeber den Easerstoff und die Ersachen seiner 
Glerinnung. Arch. Anat. 1861, 545, 675. 

Schmeigger-Seidel.—Eeber den Eebergang Korperlicher Bestand- 
theile aus den Blute in die Lympgefasse. Studien des Physiol. 
Instituts zu Breslau, herausgegeben yon Heidenhain, 1861, 
p. 57. 

Sucquet, J. P.—Anatomie et physiologic. Circulation du sang. D’une 
circulation derivative dans les membres et dans la tete chez 
1’homme. 8vo. 6 planches dessinees et lithographiees d’apres 
nature par Lackerbauer. Paris. 

Teichmann, L.—Die Saugadersystem von anatomischen Stand- 
punkte bearbeitet. Leipsic, 1861. 

Traube, M.—Eeber die Beziehung der Bespiration zur Muskeltha- 
tigkeit und die Bedeutung der Bespiration iiberhaupt. Yirch. A. 
xxi. p. 386. 

Yigouroux.—De l’influence de la Sensibilite sur la circulation pen¬ 
dant l’Anesthesie chirurgicale. Comp. rend. lii. p. 201. 

Weiss, W.—Experimentelle Entersuchungen, iiber den Lymph- 
strbm. Arch. f. path. Anat. &c. xxii. p. 526. 

Wenzel-Gtruber.—Anomaler Infraclavicular- Kanal fiir die V. ce~ 
phalica. Petersb. Med. Zeitsch. Heft 5. p. 134. 

Zimmermann, Gr.—Die Elementar-Korperchen des Blutes als Kunst- 
producte. Z. w. Zool. xi. p. 344. 



142 BIBLIOGRAPHY. 

4. Organs of Digestion and Assimilation ; Glandular {Systems, fyc. 

Arndt, R.—De Digestione Questiones qusedam. Inaug. Diss. 
Greifswald, (1860.) 

As ye Bus, Herm. — Eeb. die verscliiedenen Tonsillenformen u. das 
Yorkommen der Tonsillen im Thierreiche. Mit 3 (lith.J Taf. 
[Abdr. aus den Yerhandlgn. der k. L.-C. d. A.] gr. 4. Jena, 1861. 

Balagh Coloman.—Das Epithelium der Darmzotten in verschie- 
denen Resorptionszustanden. Moles. Unters. yii. p. 556. (Erom 
Wien. Sitz.) 

Barrow, J, C. L.—Disquisitio de tractu cibario hnmano. Eol. 
W arsaw. 

Billroth, T.—Neue Beobachtungen iiber die feinere Strnctur patho- 
logisch veranderter Lymphdriisen. (With plate.) Yirch. A. 
xxxi. p. 423. 

-- Strnctur der Lymphdriisen. (With 1 plate.) Z. w. Z. xi. 
p. 62. 

--Neue Beitrage zur yergleichenden Anatomie der Milz. Z. w. 
Z. xi. p. 325. 

Breiter, W. & H. Erey.—Zur Kentniss der Granglien in der Darm- 
wand des Menschen. Z. w. Z. xi. p. 126. 

Brinton, W.—Experiments and Observations on the Structure and 
Enactions of the Stomach in the Yertebrate Class. R. S. Proc. 
xi. p. 357. 
- On Eood and its Digestion. 8yo. London. 1861. 
Brucke, E.—Beitrage zur Lehre von der Yerdauung. 2. Abth. 

Wien. Sitz. xliii. p. 601. 
Corvisart, L.—De 1’influence de la digestion gastrique sur l’activite 

fonctionelle du Pancreas. Des secretions en general. Comp, 
rend. lii. p. 388. L’Union Medicale. 1861. No. 77. 

Dorigny.—La Bouche humaine; physiologie, physiognomonie, hy¬ 
giene, diagnostic moral. 18mo. Paris. 

Erey, H.—Entersuchungen iib. die Lymphdriisen d. Menschen u. 
der Saugethiere. 3 col. plates. 4to. Leipzig. 

G-yllenskoeld. —Eeber die Fibred obliguce in dem Magen. Arch. 
Anat. 1862, p. 132. 

Henle, T.—Zur Physiologie der Leber. Grott. Nadir. No. 20. 
His, W.—Beitrage zur Kenntniss der zum Lymphsystem gehorigen 

Driisen. (2 artikel.) Z. w. Z. xi. p. 65. 
--Zur Anatomie der menschlichen Thymusdriise. Z. w. Z. xi. 

p. 164. 
-- Entersuchungen iiber den Bau der peyerschen Driisen und 

der Darmschleimhaut. (3 plates.) Z. w. Z. 1861, xi. p. 416. 
—-* Eeber den Ban der Lymphdriisen. Basel. Yerh. 1861, p. 3. 
-Entersuchungen iiber den Bau der Lymphdriisen. 8vo. 2 

pi. Leipzig. Engelmann. 
Key, E. Axel.—Zur Anatomie der Milz. Arch. f. path. Anat., &c. 

xxi. p. 568. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 143 

Kolliker, A.—Ueber das Vorkommen vom freien Talgdriisen am 
rothen Lippen-rande der Menscben. Z. w. Z. xi. p. 341. 

Kutte, F. — Zur Function der Leber. Studien des physiologischen 
Instituts zu Amsterdam. 

Luschka—Ueber die peritoneale Umbiillung der Blinddarms und 
liber die Fossa ileo ccecalis. Arch. f. path. Anat. &c. xxi. p. 885. 

Marcet, W. — Untersuchungen iiber die Bestandtheile der Magen- 
saftes. Ann. d. Ohemie u. Pharmacie. Bd. 120. p. 250. 

Meissner, Gf. & C. Buttner.—Untersuchungen iiber die Yerdau- 
ung der Eiweisskorper. Wo. iy. Zeitsch. f. rat. Med. xii. p. 46. 

Payy, F. W. — Contributions to the Physiology of the Liver. In¬ 
fluence of Alkalies. B, S. Proc. xi. p. 90. 

■-- Contributions to the Physiology of the Liver. The influence 
of an Acid in producing saccharine Urine. B. S. Proc. xi. p. 335. 

Bayitsch, J.—Ueber den Einfluss des Yagus auf die Magenbewe- 
gung. Arch. Anat. 1861, p. 770. 

Bieseneeld, A.—De intestino crasso nonnullisque' in eo fermenta- 
tionibus. Inaug. Diss. Berlin, 1860. 

Schroeder yan d. Kolk, J. L. C.—Bijdrage over het eigenaardig 
maaksel van de liver bij den Olifant. Yersl. e. Meded. d. k. Ak. 
v. Wetensch. Watuurk. D. xii. 

Schweigger-Seidel, F. — Disquisitiones de liene. 8vo. Halle. 
—-- Untersuchungen iiber die Milz. Erste Abtheilung. (Plate.) 

Y. Ar. 1862, 23. p. 526. 
Sxebold, E. y.-—Zum Saugapparat der Weugebornen. Monatsschrf. 

f. Gfeburtskunde, Sept. 1861, p. 234. 
Traube, M.—Ueber die Yerbrennungswarme der Wahrungsstofle. 

Yirch. A. xxi. p. 414. 
Welcker, H., & Schweigger-Seidel—Yerbreitungsgrenzen der 

quergestreiften und glatten Muskulatur im menschlichen Schlunde. 
Arch. f. path. iEnat., &c. xxi. p. 455. 

Wiegandt, A.—Untersuchungen fiber das Dunndarm-Epithelium 
und dessen Yerhaltniss zum Schleimaustroma. Diss. inaugural. 
Dorpat, 1860. 

Zenker, F. A.—Webenpankreas in der Darmwand, Arch. f. path. 
Anat. &c. xxi. p. 369. 

5. Generative, Reproductive, and Urinary Organs» 

Baumgaertner, J. —Der Athmungsprocess im Ei. 2 plates. 8vo. 
Freiburg. 

Bergholz, Johannes.—Ueber die Harnmenge bei Bewegung der 
unteren und oberen Extremitaten. Archiv. Anat. 1861, p. 131. 

Boeck, C. — Bemaerking angaaende Yexelgenerationen. Forhandl. 
Yidensk. Selsk. Aar. 1860. Christiania, 1861. 

Broca, P.—Experiences surles GEufs a deux jaunes. Am. d. Sc. Wat. 
(Zook) xvii. p. 78. 



14 4 BIBLIOGRAPHY. 

Breslau.—Zur Erage iiber die IJrsaclieii des Geschlectsverhaltnisse 
der Kinder nebst einigen andern Beitragen zur vergleicbenden 
Statistik, mit besonderer Kiicksicht auf den Kanton Ziiricb. Neue 
Zeitscb. f. Hygiene, u. Statistik von Oesterlen. 1860. 

Bruch, Ed.—De la fecondation; esquisse historique et expose de l’etat 
actuel de la science. These presentee a la Eaculte de Medecine 
de Strasbourg. T. xxv. No. 532. 

Boucher de Perthes.—De la generation spontanee. Avons-nous 
eu pere et mere ? 12mo. Paris. 

Claparede, Ed.—M. Darwin et sa theorie de la formation des 
Especes. Kevue Grermanique, xv. p. 523, 559. and xvii. 231, 263. 

Dareste, C.—Kecherches sur l’influence qu’exerce sur le developpe- 
ment du Poulet 1’application totale d’un vernis on d’un enduit 
oleagineux sur la coquille de l’oeuf. Ann. d. sc. Nat. (Zool.) xy. 

pi- 
Dayaine, C. —Memoire sur les anomalies de l’oeuf. Comp. rend, et 

Mem. de la Soc. de Biologie, ii. 1860, p. 183. 
Demme, H.—Ein Beitrag zur Kenntniss der anat. und klin. Bedeu- 

tung der sogenannten Hodentuberkel. Arch. f. path. Anat. &c. 
xxii. p. 155. 

Dohrist, K.—Ueber zwei in der Bauchhohle eines Hasen freiliegend 
gefundene Eisacke. Plate. Yirch. Arch. xxi. p. 249. 

G-egenbaur, C.—Ueber den Bau und die Entwicklung der Wirbel- 
thiereier mit partieller Dottertheilung. Arch. Anat. xi. p. 491. 

Jolt, N. & Ch. Musset.—Nouvelles experiences sur l’heterogenie. 
Comp. rend. lii. p. 99. 

•- Question des generations spontanees ; reponse a la reclama¬ 
tion de M. Pasteur. Comp. rend. liii. p. 515, 516. 

Klebs.—Die Eierstockseier der Wirbelthiere. Arch. f. path. Anat. 
&c. xxi. p. 362. 

Kolliker, Albt.—Entwickelungsgeschichte des Menschen und der 
hoheren Thiere. Akademische Vortrage, Leipsic, 1861. 

Kolb, J.—Bemerkungen zur Lehre von der ueberwanderung des 
Eies. Wochenbl. der Zeitsch. der k. k. Gesellsch. der Aerzte in 
Wien. xvii. p. 321. 

Dereboullet.—Eecherches d’embryologie comparee. Sur le devel- 
loppement dubrochet, de la perche et de l’ecrevisse. L’lnst. T. 17. 

Lewin.—Ueber Hoden. Deutsche Klinik. No. 24-27, 30, 31, 33. 
Ludwig, K. & W. Tomsa.—Die Anfange der Lymphgefasse im 

Hoden. Wien. Sitz. xliii. 
LusciiivA, H.—Ueber den Bau des menschlich. Harnstrangs. Arch, 

f. path. Anat. &c. xxiii. p. 1. 
-- Die Muskulatur am Boden des weibl. Beckens. 4to. Vienna. 
Martegoute.—Keproduction des sexes a volonte. Journ. des Con- 

naissances medicales. 1861, No. 20, p. 273. 
Moleschott, J.—Ein histochemischer und ein histologischer Beitrag 

zur Kenntniss der Nieren. Untersuch. zur Naturlehre. viii. 
p. 213. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 145 

Neale, E. Yansittaet.—On Typical Selection, as a means of remov¬ 
ing the Difficulties attending the doctrine of the origin of species 
by natural selection. Zool. Soc. Proc. Jan. 8, 18.61, A. N. H. 3 
ser. vii. p. 330. 

Pelzeln, A. v.—Bemerkungen gegen Darwin’s Theorie vom Ursprung 
der Spezies. 8vo. Vienna, 1861. 

Ploss. -Ein Blick auf die neuesten Beitrage zur Erage iiber das 
sexual Verhaltniss der Neugeborenen. Monatssch. f. Geburts- 
kunde. xviii. p. 237. 

Pouchet.—Generations spontanees. Etat de la question en 1860, 
par M. Pouchet, directeur du Museum d’histoire naturelle de 
Bouen, etc. Grand 8vo. 34 p. (Union medicale, Eeb. 1861.) 

Bobin, Chas.—Note sur la nature et la mode de production des 
Globules polaires dans l’oeuf. (Soc. de Biologie de Paris.) Gaz. 
Med. de Paris, xvi. p. 577. 

-Sur la production des cellules de Blastoderm sans segmen¬ 
tation du vitellus chez quelques articules. Comp. rend. 1862, 
Jan. 20. 

Bathke, H.—Entwiekelungsgeschichte der Wirbelthiere. Mit e. 
Yorwort v. A. Kolliker. Boyal 8vo. Leipzig. 

Bexchebt, C. B.—Ueber einen bei ganzlicher oder theilweiser Ab- 
wesenheit des Amnios bestandig vorkommenden Anhang der 
Cutis am Nabel der Vogelembryonen. Arch. Anat. 1861, p. 278. 

Bentsch, S.—Homoiogenesis. Beitrage zur Natur und Heilkunde. 
Erstes Heft. Gammarus ornatus und seine Schmarotzer. 4to. 
Weimar, (1860.) 

Saueb, De.—Dureh welchen Mechanismus wird der Yerschluss der 
Harnblase bewirktP Archiv. Anat. 1861, p. 112. 

Scheeibee, C. A.—Ueber die wahre und alleinige Utsache des Ein- 
tritts der Geburtswehen im.schwangeren Uterus. 8vo. Konigs- 
berg, 1861. 

Schultze, B. S.—Das Nabelblaschen ein constantes Gebilde in der 
Nachgeburt des ausgetragenen Kin des. 6 plates. 4to. Leipzig, 
186.1. 

Siebold, C. Th. E. v.—Ub. Parthenogenesis. Yortrag in der offentl. 
Sitzg. der f. Akad. der Wiss. am 28 Marz 1862, zur Eeier ihres 
103 Stiftungstages gehalten. 4to. Miinchen. 

Steohl, E.—Becherches Statistiques sur la Belation qui peut exister 
entre la periode de la menstruation et les phases de la lune. Gaz. 
Med. de Strasbourg. June, 1861, No. 6. p. 93. 

Wenzel-Geubee.—Missbildungen. lre Sammlung. Petersb. Mem. 
ii. p. 2. 

—-Ueber die seitlichen Hermaphroditismus einer 22 jahrigen 
Menschen. 3 plates. 4to. Petersb. Mem. 1 13. 

N. II. II.— 1863. L 



146 BIBLIOGRAPHY. 

6. Organs of Motion and Support.—Bones, Muscles, Cartilage, fyc. 

Auerbach, L.—Ueber die Wirkungen topischer Muskelreizung. 
Bresl. Abb. 1861. 3. 

Beale, L. S.—On the Distribution of Nerves in the Elementary 
Eibres of Striped Muscle. Phil. Trans, cl. 611. 1860. 

Bezold, A. v.—Ueber einige Zeitverhaltnisse, welche bei der di- 
rekten elektrischen Erregung des Muskels in’s Spiel Kommen. 
Berl. Mon. 1860. p. 761. 

Borsaczow, E.—Nachweisung der Milchsaure als normalen Be- 
standtheil der lebenden Muskelfaser und Yersuch einer Umwand- 
lung des Sarkosin’sin Milchsaure. Wurz. Nat. Z. 1861, ii. p. 65. 

Brown-Sequard, E.—On the Delations between Muscular irrita¬ 
bility, Cadaveric rigidity and Putrefaction. (Croonian Lecture). 
B. S. Proc. xi. p. 204. 

Budge, J.—Ueber das Wachsen der Muskeln. Zeits. fur. rat. 
Med. xi. p. 305. 

Chauveau, A.—Sur les convulsions des muscles de la vie animale 
et sur les signes de sensibilite produits chez le cheval par ex¬ 
citation mecanique localisee de la surface de la moelle epiniere. 
Comp. rend. lii. p. 209. 

Cleland, Jno.—On the Delations of the Vomer, Ethmoid, and 
Intermaxillary Bones. D. S. Proc. xi. p. 163. 

Elourens, P.—Note sur le developpement des os en longueur. 
Comp. rend. lii. p. 186. 

Eolwarczny, C.—Beitrag zur Chemie der Knochen. Wochenbl. 
der Zeitsch. der Gresellsch. wiener Aerzte. Nr. 33, 34. 

G-egenbaur, C.—Ein Fall von mehrfachen Muskelanomalien an der 
obern Extremitat. Arch. f. path Anat. &c. xxi. p. 376. 

Halbertsma, H. J.—De musculus thoracicus. Versl. en Med. 
Konig. Akad. von Weterschappen.—(Natuurk. D. xii.) 

Hamel, L.—Observations sur la regeneration osseuse. Comp. rend. 
(June 24). 

Herrmann, Ludimar.—Ueber das Verhaltniss der Muskelleistun- 
gen zu der Starke der Deize. Arch. Anat. 1861, p. 369. 

Hoeven, J. van der.—Beschreibung zweier, in Eolge vorzeitiger 
Synostose der Schadelnahte verunstalteter menschlicher Schadel. 
6 plates. [Abdr. aus den Verhandlgn. d. k. L.-C. d. A.] Jena, 
1861. 

Holden, L.—Human Osteology, comprising a description of the 
Bones, with Delineations of the Attachments of the Muscles, &c. 
Third edition. 8vo. London. 

Humphrey, Gr. M.—The Human Eoot and the Human Hand. 
12mo. London and Cambridge. 

Hyrtl.—Ueber wahre u. falsche Schaltknochen in d. Bars obitaria 
d. Stirnbeins. 3 plates. Yien. Sitz. xlii. p. 213. 

Kuhne, W.—Decherches sur les proprietes physiologiques des 
muscles. Ann. d. S. N. Zool. xiv. p. 113. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 147 

Langer, C.—Ueber der Muse, orbicularis oris. Oesterr. Med. 
Jahrb. Heft. 2, p. 87. 

Marcel de Serres.—Observations sur le developpement centripete 
de la colonne vertebrate. Dualite initiate de 1’element vertebral du 
squelette. Comp. rend. liii. p. 353. 

Meyer, Hermann.—Die Beckenneigung. (Secbster Beitrag zur 
Mechanik des menschlichen Knockengeriistes). Arch. Anat. 
1861, p. 137. 

Milne-Edwards, Alphonse.—Experiences sur la nutrition des Os. 
Comp. rend. lii. p. 1327. Ann. d. Sc. Hat. (Zook) xv. p. 254. 

Ollier.—Houvelle note sur les greffes periostiques. Comp. rend. 
(May 27). 

Scheiber, S. H.—Zur Anatomie der prapatellaren Sckleimbeutel. 
Oesterr. Zeitsck. f. prakt. Heilk. Ho. 34, 35. 

Souchon et Bambaud.—Sur un muscle intrins&que de roreillc. 
Gaz. Med. Ho. 37. 

Turner, W.— On irregularities of tke Omo-kyoid Muscle. Month. 
Journ. p. 982. 

Waldeyer, G.—De clavicular articulis et functione. Diss. Inaug„ 
8 vo. Berlin. 

Weber, Edouard,—Dritte Erwiederung auf Yolkmann’s dritte 
Abkandlung iiber Muskelirritabilitat. Arch. Anat. 1861, p. 248. 

-- Entgegung auf Yolkmann’s Abhandlung: “ Controle der 
Ermiidungs- einflusse in Muskelversucken. ’ ’ Als Hachtrag zur 
dritten Erwiederung, S. 248. Arch. Anat. 1861, 530. 

Weismann, A.—Ueber die Heubildung quergestreifter Muskel- 
fasern. Zeits. f. rat. Med xii. p. 354. 

Wenzel-Gruber.—Die Oberschulterhakenschleimbeuteln (Bursae 
mucosae supracoracoideae), eine Monographic mit Yorbemer- 
kungen, entk. Beitrage zur Anatomie der Begio infraclavicularis 
und deltoidea. Mit 3 Taf. 38 pp. Petersb. Mem. vii. 3, 11, 
1860. 

Wittich, y.'—Beitrage zur vergleichenden Anatomie und Physiol. 
Konigb. Med. Jahrb. ii. p. 262. 

Wolfe, J.—De artificiali ossium productione in Animalibus. 
Diss. 8vo. Berlin. (1860). 

7. Histology and Human Anatomy. 

Aeby, C.—Die glatten Muskelfasern in den Eierstocken der Wir- 
belthiere. Arch. f. path. Anat. xxi. p. 635. 

■- Ueber die Beziehungen der Easerzahl zum Alter 
Muskets, (plate). Z. B. Z. 1862, xiv. p. 182. 

Andrejeyie, J.—Ueber den feinern Ban der Leber. Yien Sitz. 
lxiii. 

Baer, K. E. v.—Sur l’ouvrage de M. Pirogoff: Anatome topografica 
sectionibus per corpus humanum congelatum triplici directions 
ductis illmtrata. Petersb. Bull. ii. 396. 

l 2 



148 BIBLIOGRAPHY. 

Beale, L. S.—-Lectures on the Structure and Growth of the Tissues 
of the Human Body. Arch. Medic, p. 207. 

Brucke, E.—Die Elementarorganismen. Yien. Sitz. lxiv. p. 

Crodillebois, A.—Etude historique et critique sur 1’anatomie des 
cavites closes naturelles du corps humain. 4to. Strasbourg, 1861. 

Dean, 3.—Microscopic Anatomy of the lumbar enlargement of the 
Spinal Cord. 4to. Cambridge. 

Deichleb, C.—Beitrag zur Histologie des Lungengewebes. 8vo. 
Gottingen. 

Deiters, Otto.—Beitrag zur Histologie der quergestreiften Mus- 
keln. Arch. Anat. 1861, pp. 893, 401. 

Dtjrsy.—Lehrbuch der Anatomie, Heft. 2. 8yo. Lahr. 
-Anatomischer Atlas nach Originalzeichnungen 1. Abth. 

“ Muskeln.” Blutgefasse. 4to. Lahr. 1861. 
Eckhard, C.—Lehrbuch der Anatomie d. Menschen. Parts i. ii. 

4to. Giessen, 1862. 
Ellis, G. Y.—Demonstrations of Anatomy. 5th edition. 8vo. 

London, 1861. 
Engel-Beimers, J. A. J.—Explorationes Microscopic^ de tela he- 

patis conjunctiva. Diss. Inaugural. 8vo. Berlin, 1860. 
Gamgee, J. and J. Law.—General and Descriptive Anatomy of 

the Domestic Animals. With numerous Illustrations. 8vo. 
Edinburgh, 1861. 

Gray, H.—Anatomy, Descriptive and Surgical. 2nd edition. 8vo. 
London, 1861. 

Henle, J.—Handbuch der systematischen Anatomie. 2e Band. 
Eingeweidelehre. Haft 1. Brunswick, 1862. 

Hessling, T. y. & J. Kollman.—Atlas der Allg. thierischen 
Gewebelehre, Nach der Natur photographirt von Albert. Liefe- 
rung 2. Leipsic, 1862, (i.) 

Hoe yen, J. v. de.—Ueber Eorm-Abweichungen und Yarianten 
der Nasenbeine, (woodcuts). Z. w. Z. 1861, xi. p. 138. 

Holden, L.—A Manual of Dissection of the Human Body. 2nd 
edition. 8vo. London. 

Holsbeck, H. y.—Traite d’Anatomie descriptive, physiologique, et 

pittoresque a l’usage des Artistes. 8vo. Brussels, 1861. 
Hyrtl, J.—Ueber anangische (gefasslose) Netzhaute. Sitz. d. Kais. 

Akad. Wiss. xliii. 1. p. 207. 
Kolb, J.—Ueber das Arachnoideal Epithel und die Eiterbildung 

beim meningitis. Wochenbl. der Zeitschr. der Gesellschaft 
wiener Aerzte. No. 28. 

Kolliker, A.—Neue Untersuchungen iiber die Entwicklung des 
Bindegewebes. 8vo. Wurzburg, 1861. 

Laennec, T.—Examen des doctrines de la formation du cal et de la 
regeneration des os. Journ. de Med. de la Loire-Inferieur. 

Lamballe, Jobert de.—Usages et proprietes des tendons. Comp, 
rend. liii. p. 565. 



PHYSIOLOGY AND HUMAN ANATOMY, ETC. 119 

Langeb, K.—Zur Anatomie u. Physiologie der Haut. I. Ueber 
die Spaltbarkeit der Cutis. 3 plates. 8vo. Yienna, 1861. 

Langhaus, Th.—Das Gewebe der Hornbaut in normaleu und 
patholog. Zustande. Henle und Pf, Zeitsch. xii. p. 1. 

Lavocat, A.—Nouvelles etudes sur le systeme vertebral. (lre 
Partie), (Extrait). Comp. rend. lii. p. 957. 

-- Determination methodique et positive des vertebres de 
la tete cliez tous les Vertebres. Comp. rend. lii. p. 1200. 

Ledwich, T. H. and E.—The Practical and Descriptive Anatomy of 
the Human Body. 8vo. London, 1861. 

Luschka, H.—Die Anatomie des Menschen in Bucksicht auf die 
Bediirfnisse der praktischen Heilkunde bearbeitet. Band. i. 
Abth. i. Der Hals. 8vo. Tubingen, 1862. 

LuciE, J. C. G.—Zur Morphologie der Bassenschadel. Ein Send- 
schreiben an K. E. v. Baer. 4to. Erankfurt. 
- Abbildungen der menschlichen Skelettheile, zum Nachzeich- 

nen beim XJnterricht der Anatomie. 14 plates. Eolio. Erank¬ 
furt, 1860. 

Mabgo, T.—Neue TTntersuchungen lib. die Entwickelung, das 
Wachsthum, die Neubildung u. den feineren Bau der Muskel- 
fasern. 5 plates. 4to. Yienna, 1861. 

Meyee, Gr.-H.—Lehrbuch der Anatomie des Menschen. 2e edition. 
8vo. 356 figures. Leipzig. 

Poweb, J. Hatch.—Anatomy of the Arteries of the Human Body, 
Descriptive and Surgical. With illustrations by Will. Bichard- 
son. 12mo. Dublin, 1860. 

Bippmann, T.—Ueber das Yorkommen von Theilungen der Mus- 
kelfasern in der Zunge der Wirbelthiere und des Menschen. 
Z. w. Z. 1862, xiv. p. 200. 

Bobin, C.'—Note sur un particularite du developpement des cellules 
epidermiques chez le Eoetus. Journ. d. la Physiol, p. 228. 

Sappey, P. C.—Traite d’Anatomie descriptive, avec figures inter 
calees dans le texte. T. III. 2e fascicule. Appareils de la digestion- 
et de la respiration. 12mo. Paris. 

Schultze, Max.—Ueber Muskelkorperehen und das was man eine 
Zelle zu nennen habe. Arch. Anat. 1861, p. 1. 

Schweiggee- Seidel, E.—Ueber den Bau der Hornhaut. Allg. 
Med. Centralzeit. 1862, No. 1. 

Tbaugott, J. —Ein Beitrag zur feinern Anatomie des Biickennarks 
von Rana temporaria, L. Inaug. Diss. 8vo. Dorpat. 

Veolik.—Over den Schedelbouw der Tapoeaas en der Alfoeren. 
Weismann, A.—Ueber die Verb indung der Muskelfasern mit ihren 

Ansatzpuncten. Zeitsch. f. rat. Med. xii. p. 126. 
- Ueber die Musculatur des Plerzen’s beim Menschen und in 

der Thierreihe. Arch. Anat. 1861. p. 41. 
Weihen, E.—Neue Beobachtungen fiber das basale Ende der zellen 

des Cylinderepithels. Gott. Nachr. No. 17. Henle & Pf. 
Zeitsch. xiv. p. 203. 



150 BIBLIOGRAPHY. 

Wilson, Dr.—Notice of Skulls found at Kertch in the Crimea. Ed. 
N. Phil. Journ. 1861, p. 279. 

Zabel, H.— Ueber den fibrosen Bau der Zellwand. (2 plates). 
Mosc. Bull. 1861, p. 384. 

XI.—Paleontology. 

Anca, T.—Sur ^existence de V El eph as Africanus en Sicile. Soc. 
Geol. Bull, xviii. p. 90. 

--Notes on two newly-discovered ossiferous caves in Sicily. 
B. Ass. Trans. Sect. 1860. p. 73. 

Anderson, Jno.—Beport on the Excavations in Dura Den. B. Ass. 
Bep. xxx. (1860), p. 32. 

ANDRa, C. G-.—Beitrag zur tertiarflora Siebenburgens. Halle Ab- 
handl. ii. p. 429 (plate.) 

Arnattd.—Note sur la craie de la Dordogne. (Plate.) Soc. Gfeol. 
Bull. xix. p, 465. 

Baer, K. E, y.—Sur l’extinction des especes animales. Petersb. 
Bull. iii. p. 369. 

Barrande, J.—Sur la Faune Primordiale et le Systeme Taconique 
en Amerique. Soc. Geol. Bull, xviii. p. 203. 

--Ueber die Geologischen und Palaontologischen Erscheinun- 
gen in Canada. L. & B. Jahrb. 1861, p. 286. 

-- Trilobiten der Primordial Fauna in Massachusetts. L. & 
B. Jahrb. 1860, p. 429. 

-- Ueber die regelmassige periodische Abstossung der Schaale 
bei gewissen pal'aolithischen Cephalopoden (with one plate.) L. 
& B. Jahrb. 1860, p. 641. 

..— Neue Beweise einer weiteren Yerbreitung der Primordial- 
Fauna in Nord-Amerika. L. & B. Jahrb. 1860, p. 769. 

-- Documents anciens et nouveaux sur la faune primordiale et 
le systeme Taconique en Amerique. 2 plates. 8vo. Paris. 

-- On the Primordial Fauna and the Taconic System, with addi¬ 
tional notes by J. Marcou. Bost. Proc. vii. p. 369. (1860.) 

Barrow, J. H.—On the Bone-caves of Craven. Geol. 1861, p. 539. 
Bell, B.—Occurrence of Fresh Water Shells in some of the Post- 

Tertiary Deposits of Canada. Can. Nat. and Geol. vi. p. 42. 
Bensted, W. H.—Fossils from the Kentish Bag of Maidstone. (2 

plates. Greol. 1862, p. 334. 
Berthoijd, S. Henry.—Aventures des os d’un geant; histoire fami- 

liere du globe terrestre avant les hommes. 12mo. Paris, 1862. 
Beyrich.—-Ueber Semnopitkecuspentelicus. Berlin Abhand. 1861. 

Physik* Abhand p. 1. 



PALEONTOLOGY. 151 

Beyrich.—Ueber Lias- und Jura- Bildungen in der Gegend von 
Fiissen. Berl. Mon. 1861, p. 717. 

Billings, E.—On some of the Bocks and Fossils occurring near 
Phillipsburg, Canada East. Can. Nat. vi. 1861, p. 310. 

—•-Devonian Fossils of Canada West. Can. Journ. No. 32, 
p. 138. No. 34, p. 329. 

--— On the Occurrence of Graptolites in tbe Base of the Lower 
Silurian. Can. Nat. vi. 1861, p. 344. 

Binney, E. W.—On the Structure of some Coal Plants from Lanca¬ 
shire. 3 plates. Quart. Jour. Geol. Soc. xviii p. 106. 

Bischoff, C.—Die silurischen Bildungen des Unterharzes. Z. Nat. 
1862, p. 383. 

Blake, C. C.—On a Fossil Elephant from Texas. (Plate.) Ibid. 
1862, p. 57. 
- The occurrence of Human Bemains with Extinct Animals. 

(Plate.) Geol. 1861, p. 395. 
-- Distribution of the Mastodon in South America. Geol. 

1861, p. 469. 
--- On Fossil Monkeys. (2 plates.) Ibid. p. 81. 
- Plesiosaurian Bemains from Chile. Ibid. p. 110. 
- Some points in the structure of the Skull of the Fossil Musk- 

Deer. (Cainotherium.) Geol. 1862, p. 32. 
- On the Crania of Ancient Baces of Men. Ibid. p. 205. 
-Fossil Shark-teeth from Panama. Ibid. p. 316. 
-Past Life in South America. Ibid. p. 323. 
-— Association of Human Bemains with those of Extinct Ani¬ 

mals. Ibid. p. 395. 
- Discovery of Macrauchenia in Bolivia. A. N. H. 3 ser. vii. 

p. 441. 
Blanford, H. F.—Fossil Cephalopoda of the Cretaceous Bocks of 

Southern India. (Belemnitidae, Nautilidae.) 25 plates. Boy. 4to. 
Palaeontologia Indica. Part I. Calcutta, 1861. 

Bolton, G.—On a deposit containing insects, leaves, and Diatomacese, 
near Ulverstone. Quart. Journ. Geol. Soc. xviii. p. 274. 

Bonissent.—Decouverte de Fossiles a Couville. Cherb. Mem. vii. 
p. 372. (1859-60.) 

Bordas.—Certains faits de paleontologie. C. Beni. 1860, p. 897. 
Boucher de Perthes.—Beponse aux observations faites, par M, 

E. Bobert sur le diluvium du Departement de la Somme. Comp, 
rend. lii. p. 434. 

-Bemarques sur les Silex tailles trouves dans la diluvium du 
Departement de la Somme; a l’occasion d’une communication 
recente sur les pierres travailles par les habitants primitifs des 
Gaules. Comp. rend. lii. p. 300. 
- De l’homme antediluvien et de ses oeuvres. Abb. Mem. 

p. 471. 
Bourgeois.—Distribution des especes dans les terrains cretaces de 

Loir-et-Cher. Soc. Geol. Bull. 2me. Serie. xix. p. 652. 



152 BIBLIOGRAPHY, 

Bobrgutg&at, J. B.—Paleontologie des mollusques terrestres et 
liuviatiles de 1’Algerie. 8vo. Paris, 1862. 

Bradley, P., and E. Billings.—New Trilobite (Conocephalus 
minutus) from the Potsdam Sandstone. Can. Nat. v. p. 420. 
(1860.) 

Brandt, J. E.—Bapport snr 1’Exploration Zoologique et paleontolo- 
gique de la Bussie meridionale. Petersb. Bull. 1860, ii. p. 502. 

--Yorlanfiger Bericht iiber bedentende reste eines nnweit 
Nikolajew entdeckten Skeletes eines Mastodon. Peters. Bull. ii. 
p. 193. (vid. also Q. J. G. S. xviii. p. 13.) 

-——La Paleontologie de la Bnssie Meridionale. Petersb. Bull, 
ii. p. 501. iii. p. 74. 

Braenckeb, T. — Yerzeichniss devoniseher Petrefacten aus dem 
Kreise Gummersbach und Waldbroel. Bonn. Yerh. d. N. II. Y. 
yoI. xvii. p. 199. 

Braun, C. E. W.—Schadel yon jFlacodus bei Bayreuth. L. & B. 
Jahrb. 1860, p. 692. 

Brebisson, de.—Empreintes de Corps Organises sur une Boche 
Cambrienne. Caen. Bull. v. 1860, p. 244. 

Brodie, P. B.—On the Stratigraphical Position of certain species of 
Coral in the Lias. B. Ass. Trans. Sect. 1860, p. 73. 

--— On the Distribution of the Corals in the Lias. Geol. J. xvii. 
p. 157. Phil. Mag. xxi. p. 237. 

Brongniart, Ad.—Note sur une Collection de plantes fossiles re- 
cueillies en Grece, par M. Gaudry. Comp. rend. Iii. p. 1232. 

Bronn, H. G.—Zur naheren Kenntniss der Sippe Merista von 
Suess. (Plate.) L. & B. Jahrb. 1861, p. 772. 

Brulle.—Observations sur les ligules; suivi de: le Gorille des natu- 
ralistes et le Gorille des archeologues. 8vo. Plate. Dijon. 

Bunbury, C. J.E.—-On some Eossil Plants from Naghur, India. 
(4 plates). Q. J. Geol. Soc. xvii. p. 325. Phil. Mag. xxi. p. 536. 

Bureau.—Note sur l’existence de trois etages distinets dans le ter¬ 
rain devonien de la Basse-Loire. 8vo. Paris. 

Burmeister, H. u. C. Giebel.—Yersteinerungen von Juntas im 
Thai des Bio de Copiapo. 2 plates. Hall. Abh. vi. p. 111. 

Buteux.— Sur des Bancs de Diluvium avec debris d’especes d’ani- 
maux perdus superposes a Amiens a des couches de Tourbe. 
Soc. Geol. Bull, xviii. p. 99. 

Cailliaud, E.—Sur 1’existence de la Eaune troisieme Silurienne 
dans le Nord-Est du Departement de la Loire-Inferieure. Soc. 
Geol. Bull, xviii. p. 330. 

Capellini, G.—Cenni geologici sul giacimento delle ligniti della 
bassa val di Magra. Tor. Mem. xix. p. 367. 

--Etudes stratigraphiques et paleontologiques sur I’infra-lias 
dans les montagnes du golfe de la Spezia. Soc. Geol Bull. 2me. 
Serie xix. p. 675. 

Carter, H. J.—Structure of Eossil Eoraminifera from Scinde. A. 
N. H. viii. pp. 309, 366, 446. 



PALEONTOLOGY. 158 

Carvallo.—Objects fa^onnes de main d’bomme trouves dans les 
deblais du cbemin de fer de Chateauroux a Lemoges. Comp, 
rend. lii. 1256. 

Cattmont, de.—Sur quelques fossiles recueillis dans le lit de la Dive. 
Caen Bull. v. p. 91. (1860.) 

Certier, B.—Der Obere Jura zu Oberbuchsiten; eine Geologische 
Skizze. Basil. Yerband. 1861, p. 48. 

Chapman, E. J. —Eresbwater Shells in the Upper Drift of Western 
Canada. Can. Journ. 1861, p. 497. 

Cbapuis, E.—Nouvelles Becherches sur les fossiles des terrains 
secondaires de la Province de Luxembourg. Brux. Mem. xxxiii. 

Clarke, W. B. ■— On the occurrence of the Mesozoic and Per¬ 
mian Eaunae in Eastern Australia. Quart. Journ. Geol. Soc. 
xviii. p. 244. 

—--On the Belative Position of certain Plants in the Coal- 
Bearing Beds of Australia. Ibid. xvii. p. 854. 

Cochet.—Hachettes diluviens du Bassin de la Somme. Abb. Mem. 
p. 607. 

Coquand, H.—Sur la convenance d’etablir dans le groupe infe- 
rieur de la formation cretacee un nouvel etage entre le neoco- 
mien proprement dit et le neocomien superieur. Soc. Geol. 
Bull. 2me Serie xix. p. 531. 8vo. Marseilles. 

—--- Geologic et paleontologie de la region sud de la province de 
Constantine. 8vo. Marseilles. 

-—-Synopsis des animaux et des vegetaux fossiles observes dans 
les formations secondaires de la Charente, de la Charente-Infe- 
rieure et de la Dordogne. 8vo. Marseilles, 1860. 

Cotteatj, G.—-Sur la Eamille des Salenidees. Soc. Geol. Bull, 
xviii. p. 614. 

Cotjlon, L.—Dent fossile du Portlandien. BFeuch. Bui. v. p. 47. 
-——— - Observations sur certains mollusques d’Amerique. Ibid. p. 22. 
■-Ecrevisses des environs de Strasbourg. Ibid. p. 27. 
--- Observations de M. de Saussure sur les pics d’Amerique, 

Ibid. p. 23. 
Courtlller, M.—Eponges fossiles des Sables du terrain cretace su¬ 

perieur des environs de Saumur, (Etage senonien de D’Orbigny). 
40 plates. Ann. Linn. Soc. Maine et Loire. 1861, p. 117. 

-- Les Uullipores de 1’etage Senonien. 8vo. Paris, 1862. 
Dalimer, P.—Geologie. Stratigraphic des terrains primaires dans 

la presqu’ile du Cotentin. Propositions de Zoologie, de Botanique 
et de Mineralogie. 4to. 3 plates. Paris, 1861. 

D’Alleizette, C.—Sur la craie et la mollasse du Jura brigeysien 
dans les environs de ISTantua (fig.) Soc. Geol. Bull. 2me Serie, 
xix. p. 544. 

D’Archiac.— Observations critiques sur la distribution stratigra- 
phique et la synonymie de quelques Bhizopodes. Soc. Geol. 
Bull, xviii. p. 461. 



154 BIBLIOGRAPHY. 

D’Archiac,—Sur quelques fossiles tertiaires et cretaces de 1’Asie 
Mineure. Ibid. p. 552. 

-Sur les fossiles recueillis par feu M. de Boissy au plateau du 
Four (Loire-Inferieure). Ibid. p. 666. 

— - et De Boys.— Sur la Faune tertiare moyenne des Environs 
de Beziers et de Narbonne. Ibid. p. 630, 638. 

Davidson, T.—A Monograph of British Carboniferous Brachiopoda. 
Part V. Nos. 3 and 4. (Palseontograph. Soc.) 

-Memoire sur les genres et les sous-genres des Brachiopodes, 
munis d’appendices spiraux destines au soutien des bras buccaux 
et sur les especes decouvertes dans les couches carboniferes des 
Isles Britanniques. Traduit et augmente de quelques notes par 
L. de Koninck, 2 plates. Liege Mem. 1861, xiv. p. 1. 
-■ On some Carboniferous Brachiopoda from the Punjab. 

2 plates. Quart. Journ. Greol. Soc. xviii. p. 25. 
*- British Carboniferous Brachiopoda. Oeol. iv. p. 41. 
Dawkins, W. B.—On a Bone-cave at Wookey Hole, Somersetshire. 

Quart. Journ. G-eol. Soc. xviii. p. 115. 
Dawson, J. W.—A new fossil Fern (Cyclopteris Acadica). Qu. J. 

Greol. Soc. xvii. p. 5. 
— - Cyclopteris Acadica. Can. Na.t. v. p. 460. 
-— On an undescribed Fossil Fern from the Lower Coal- 

Measures of Nova Scotia, (Abstract). Greol. Journ. xvii. p. 5. 
— - On an erect Sigillaria at the South Joggins. Ibid. p. 522. 
-On a new Coprolite from Cape Breton. Ibid. p. 525. 
-On the Bemains of Land Animals from the South Joggins. 

Ibid, xviii. p. 5. 
-Pre-Carboniferous Flora of New Brunswick, Maine, and 

Eastern Canada. Can. Nat. and Greol. vi. p. 161. 
-Fossils of the Coal of Nova Scotia. Sill. Journ. xxxi. p. 290. 
Dean, James.— Ichnographs from the Sandstone of Connecticut 

rivers. 4to. 64 pp. 46 plates. Boston. 
Delanotte, J.—De l’anciennete de l’espece humaine. Lettre a M. 

le ministre de l’instruction publique. 8vo. Valenciennes. 
Delbos, J. — Becherches sur les ossements des carnassiers des 

cavernes de Sentheim (Haut-Bhin). Ann. S. N. (Zool.) xiv. p. 65. 
-• Sur l’Osteologie comparee des Ours vivants et fossiles. Soc. 

Greol. Bull, xviii. p. 53. 
Delesse, M.—Becherches sur les fossiles, (Chemical). Comp. rend, 

lii. p. 728. 
Dennis, J. B. P.—On the Mode of Flight of the Pterodactyle of the 

Coprolite Bed near Cambridge. B. Ass. (Trans. Sect.) 1860, 
p. 76.- 

Deshayes, Gr. P.—Description des Animaux sans Vertebres decou- 
verts dans le bassin de Paris, pour servir de Supplement a la de¬ 
scription des Coquilles fossiles des environs de Paris. Livr. 
21—26. 1861. 



PALEONTOLOGY. 155 

Desha yes, Gr. P.—Analyse d’un travail de M. Ed. Suess sur les 
Brachiopodes de la Collection de Vienne. Soc. Geol. Bull, xviii. 
p. 163. 

— -- Distribution des Mollusques acephales dans le bassin ter- 
tiaire de Paris. Ibid. p. 370. 

Desoe.— Observations faites en Provence. Neuch. Bull. v. p. 65. 
-Observations sur un memoire de Mortillet. Ibid. p. 185. 
-Sur les Instruments fossiles d’Amiens. Ibid. p. 206, (1860). 
-Antiquites lacustres et origine de la race celtique. Ibid. 

p. 394 
— --Lettre de M. Collomb sur 1’bomme fossile dans ses rapports 

avec l’ancienne extension des Glaciers. Ibid. p. 409. 
•- Des modifications que les faunes terrestres et lacustres ont 

subies pendant 1’epoque quaternaire. Ibid. p. 437. 
-Observations sur les Materiaux pour la Paleontologie Suisse 

par M. Pictet et M. Jaccard. Ibid. p. 498. 
— -Lettre de M. Gaudin sur la vegetation contemporaine de 

Thomme primitif. Ibid. p. 506. 
Dollftjs, A.—Sur une nouvelle espece de Trigonie de l’etage kim- 

meridgien du Havre. (Plate). Soc. Geol. Bull. 2me Serie, xix. 
p. 614. 

Domeyko — Ossements fossiles de paebydermes du bassin Tagua- 
tagua. Comp. rend. p. 260. 

D’Oebigny.—Paleontologie frangaise, ou Description des animaux 
invertebres fossiles de la Prance, continuee par une reunion de 
paleontologistes sous la direction d’un comite special. Terrain 
cretace, par G. Cotteau. Livraison 1, 2, 8vo. Paris. 

D’Omalitjs, de Koninck et Van Beneden. — Sur une notice de 
E. Dupont concernant des fossiles. Bruss. Bull. xii. p. 291. 

Deake, P.—Human Bemains in tbe Vale of Belvoir. Geol. iv. p. 

246. 
Dtjckwoeth, H.—Possils of Perim Island, Gulf of Cambay. Liv. 

Geol. Soc. 1861, p. 9. 
Dtjmoetiee, E.—Sur le Cirrus Fourneti (Thiolliere). Soc. Geol. 

Bull, xviii. p. 106. 
-—- Sur le Calcaire a Pucoides, base de l’oolitbe inferieure dans 

le bassin du Bhone. Ibid. p. 579. 
Dupont, E.—Sur les gites de fossiles du Calcaire des bandes carbo- 

niferes de Plorennes et de Dinant. Brux. Bull. xii. p 293. 
Ebeay, T. — Sur la composition de l’appareil apicial de certains 

Echinoderms et sur le genre Protop kites. (1860). 
-Stratigrapbie du systeme oolitbique inferieur du Departe- 

mentdu Cher. 8vo. Paris. 
Edwaeds, Aethue M.—On some Sub-peat Deposits of Diatomaceae. 

Bost. Proc. vii. 1860. p. 283. 
Edwaeds, P. E.—A Monograph of the Eocene Mollusca. Part iii. 

Ho. 3. (Prosobranchiata continued). (Paheontographical So¬ 
ciety). 



156 BIBLIOGRAPHY. 

Egerton, P. de M. G.—On a new species of Pterichthys (P. macro- 
cephalus) from the yellow sandstone of Earlow, Salop. (Plate.) 
Quart. Journ. Geol. Soc. xviii. p. 103. 

——-— Remarks on the Ichthyolites of Earned Road. B. Ass. 
(Trans. Sect.) 1860, p. 77. 

--On a New Eorm of Xchthyolite discovered by Mr. Peach. 
Ibid. p. 78. 

Ehrenberg, C. G.—TJeber massenhaft jetzt lebende oceanische und 
die fossilen altesten Pteropoden der Urwelt. (Plate). Berl. Mon. 
1861, p. 446. 

•-IJebersicht liber d. organischen u. unorganischen Misch- 
ungsverhaltnisse d. Meeresgrnndes in 19, 800 fuss. Tiefe. Ibid. 
1860, p. 766. 

Eichwald, E. v.—Lethsea Rossica on Paleontologie de la Russie, 
decrite et figuree. 8e Livr. Yol. i. (2d Partie, Ancienne periode). 
8vo. Stuttgart, 1861. 

——■— Der Griinsand in der Umgegend von Moskwa. Mosc. 
Bull. 1861, iii. p. 278. 

— -ITeber die Saugethierfauna der neueren Molasse des sudlichen 
Russlands und die sich an die Molasse anschliessende vorhisto- 
rische Zeit der Erde. Mosc. Bull. 1860, xxxiii. p. 377. 

——— Sur le terrain a Orthoceratites de Poulkova. Soc. Geol. 
Bull. 2nd Ser. xix. p. 57. 

— -Sur un Crinoide blastoide decouvert pres de Poulkova. Ibid. 
p. 62. 

Eloefe, Arthur.—Les Edentes fossiles Glyptodon, et Schisto- 
pleurum. 8vo. Paris & Marseilles, 1861. 

Emmrich.—Ein Beitrag zur Kenntniss der sudbayrischen Molasse. 
Y. Sitz. 1861, xliii. iii. 1, p. 23. 

Etallon, E.—Pale onto statique du Jura. Jura graylois. Eaune du 
terrain jurassique moyen. 8vo. Eyon, 1861. 

— - Notes sur les crustaces jurassiques du bassin du Jura. 
5 plates. Mem. d. 1. Soc. d’Agricult, de la Haute-Saone, 1861. 

Eudes-Deslongchamps, E.—Memoire sur de nombreux ossements 
de mammiferes fossiles de la periode geologique dite diluvienne, 
trouves aux environs de Caen. 12 plates. 4to. Caen. (Caen. 
Mem. xii.) 

--Note sur la presence du genre Phorus dans le devonien su¬ 
per ieur du Boulonnais. Plate. 8vo. Caen. (Caen. Bulletin, 
yi. p. 144.) 

«——• Note sur le developpement du deltidium chezles brachiopodes 
articules. Soc. Geol. Bull. xix. p. 409. 

Ealconer, H.—Synonymy of Pchinodon, Owen. A. N. H. viii. 
p. 341. 

Earge, En.—Addition a la Paleontologie de Maine-et-Loire. 8vo. 
Angers. (Erom Ann. de la Soc. Linn, de Maine-et-Loire, 
tom. iv.) 



PALEONTOLOGY. 157 

Faeee, A.—Note sur le terrain Honiller et sur le terrain Nmn- 
mulitique de la Manrienne, 1861. 

Feeey, H. de.—Memoire sur le gronpe oolithique inferieur des 
environs de Macon (Saone-et-Loire). lfe partie. Jura macon- 
nais, etage bajoucien. 4to. Caen. 

Fischee-Oostee, (v.)—Palaontologische Mittheilungen, (mit Ab- 
bild.) Bern. Mittb. 1861, p. 213. 

Fishee, O.—Fossil Deer’s Horn, with marks of Human Operation at 
Clacton. Geol. iv. 352. 

Fitzeoy, B.—Stone-tools in Drift. Bond. Beview, ii. p. 638. 
Font an, Aleeed.—On Two Bone-Caverns in the Montague du Ker 

at Massat in the Department of the Ariege. Geol. J. xvii. 
p. 468. 

Foebes, David.—On the Geology of Bolivia and Southern Peru. 
(Lists of Fossils). Geol. J. xvii. p. 7. 

Feaas, De.—Ueber Semionotus und einige Keuper- Conchy lien. 
(With 1 plate). Wurt. Jahrb. xvii. p. 81. 
- Die Mammuths Ausgrabungen zu Cannstatt im Jahre 1700. 

Wurt. Jahrb. xvii. p. 112. 
Feesenitjs, G.—Deber Bhelonites lignitum, P. Strobilina, und 

Betula Salzhcmsenensis. Mey. Pal. vii. p. 155. 
Feomentel, E. de.—Introduction a l’etude des Polypiers fossiles, 

comprenant leur histoire, leur anatomie, leur mode de multipli¬ 
cation et de reproduction, leurs habitudes exterieures, leur classi¬ 
fication, d’apres la methode dichotomique, la description des 
ordres, des families, des genres, la synonymie et la description 
succincte de toutes les especes connues. Paris, F. Savy. 1858- 
1861. 8vo. (360 p.) 

Gabb, W. M. — Synopsis of American Cretaceous Brachiopoda. 
Phil. Proc. 1861, p. 18. 

-— Belosepia JJngula from Texas. Phil. Acad. Proc. 1861, 
p. 334. 

-Descriptions of New Species of American Tertiary and 
Cretaceous Fossils. 3 plates. Ibid. p. 375. 

-JNew Species of Tertiary Fossils from Central America. 
Ibid. p. 567. 

Gastaldi, B.—Su alcune ossa di mammiferi fossile del Piemonte, 
plate. Mil. Att. ii. p. 213. 

-Cenni zu alcune armi di pietra et di bronzo trovate nell 
Imolese, nelle Marniere del Modenese et del Parmigiano, &c. 

186L 
-Cenni sui vertebrati fossile del Piemonte. Tor. Mem. xix. 

p. 19. 
Gaudey, Albeet.—Animaux fossiles et geologie de 1’Attique, 

d’apres les recherches faites en 1855, 1856 et 1860. Ire liv- 
raison. Gr. in-4, avec 4 planches. Paris. 

— —— Besultats des nouvelles fouilles faites a Pikermi (Attique). 
C. Bend. 1860, pp. 457, 500, 502, 634, 780, 802, 926. 



158 BIBLIOGRAPHY. 

Gaudry, Albert.—Couche fossilifere de Pikermi. C. Pend. I860, 
p. 500. 

--Besultats des fouilles entreprises en Grece sous les auspices 
de l’Academie. Ibid. 1861, pp. 238, 297, 722, 791. 

• - Sur quelques os gigantesques provenant des nouvelles 
fouilles entreprises a Pikermi (Grrece). Soc. Geol. Pull. 1861, 
p. 91. 

* -Sur les Antilopes trouvees a Pikermi. Ibid. p. 388. 
- Sur les Carnassiers fossiles de Pikermi. Ibid. p. 527. 
- Sur la Grirafe et VHelladotherium trouves a Pikermi. Ibid. 

p. 587. 
-Note sur les debris d’oiseaux et de reptiles trouves a 

Pikermi. (Plate). Ib. xix. p. 629. 
-et J. Barraistde.—Sur la longevite inegale des animaux 

superieurs et des animaux inferieurs dans les dernieres periodes 
geologiques. Soc. Greol. Bull, xviii. p. 408. 

Geiyitz, H. B.—Dyas oder die Zechsteinformation und das Both- 
liegende. Mit Beitragen von Eisel, Ludwig, Beuss, Bichter, &c. 
Part I. Die animaliscben TJeberreste der Dyas. 23 plates. 4to. 
Leipzig, 1861. 

-Dyas od. die Zecbsteinformation u. das Bothliegende. Mit 
Beitragen v. Bob. Eisel, Bud. Ludwig, Dr. Aug. Em. Beuss, Dr. 
Beinbard Bichter u. A. Part 2. Die Pflanzen der Dyas u. 
Geologisches. 19 plates. 4to. Leipzig. 

-— Zur Eauna des Botbliegenden und Zecbsteins. D, G. Z. 
xii. p. 467. 

-Ueber den Biesenbirscb des Dresdener Museums. L. & 
B. Jabrb. 1861, p. 669. 

Geological Survey.—Annual Beport of the Director General for 
1860-1861. 

Gergens. — Tertiare Scbildkroten-Eier zu Oppenheim im Mainzer 
Becken. L. & B. Jahrb. 1860, p. 554. 

-Ueber fossile Blutegel-Coccons bei Mainz. L. & B. Jabr. 
1861, p. 670. 

Geryais, P.—Note sur les differentes especes de Vertebres fossiles, 
observes pour la plupart dans la Midi de la Erancc. Ann. d. Sc. 
Nat. (Zool.) xvi. p. 288. 

-Sur la presence du grand Daim et du Benne parmi les fos¬ 
siles des Environs de Montpellier. Comp. rend. li. p. 654. 

--Presence du genre eteint des Tbecodontosaures en Erance. 
Comp. rend. lii. p. 347. 

--- Sur le Mesoplodon Christalii grande especes eteinte de 
Cetaces Ziphioides. C. Bend. liii. p. 498. 

Gibb.—On Canadian Caverns. 1861. 
Giebel, C. — Aecbte Knochenfiscbe im Steinkohlen-gebirge. Z. 

Nat. 1860, p. 324. 
-Die Silurische Eauna des Unterharzes. Halle Abband, i. 

(1862), p. 263. 



PALEONTOLOGY. 159 

Giraud, L.—L’Homme fossile. 8vo. Paris, 1861. 
Goehlert, J.—Die Karaiten u. Mennoniten in Galizien. Yien. 

Sitzungsber. 
Goeppert, H. R.— Sur les plantes du terrain liassiqne du Caucase 

et de l’Elbrous en Perse. Petersb. Bull. iii. p. 292. (1860.) 
——— Sur la Plore de la formation tertiaire de la region arctique. 

Petersb. Bull. iii. p. 448. 
■-Ueber die Verbreitung der Lias-flora. Miin. Sitz. 1861, 

p. 210. 
-Ueber einen bei Ortenberg gefundenen JPsaronius. Ibid. 

p. 211. 
-Ueber das Yorkommen von Lias-Pflanzen im Kaukasus und 

der Alborus-Kette. Bresl. Abb. 1861. i. 2, 189. 
-— Ueber die Tertiarflora der Polargegenden. Ibid. i. 2. 
-Ueber die Plora der Siluriscben, der Devoniscben und der 

unteren K6blen-Pormation. (With a plate). L. & B. Jahrb. 
1860, p. 48. 

—-Remarques sur la houille de Maliofka et de Tavarkova 
dans le Gouvernement de Toula. Petersb. Bull. iii. p. 446. 
1861. *.^ 

--—• Sur le flore de la formation tertiaire de la region arctique. 
Petersb. Bull. iii. 1861, p. 448. 

Goldenberg, P.—Plora Saraepontana fossilis. Die Pflanzenver- 
steinerungen d. Steinkohlengebirges v. Saarbrucken m. Be- 
riicksicht. der Kohlenpflanzen anderer Localitaten abgebildet u. 
beschrieben. Part 3, (6 plates). Polio. Saarbr. 1862. 

Goldetjss, Aug.—Petrefacta Germanise iconibus et descriptionibus 
illustrata. 2me edition. 1-3 Lieferung. Polio. Leipsic. (To 
be completed in five parts). 

Gosselet, Jules. —On the Palaeozoic Rocks of Belgium and the 
North of Prance. (Mem sur les terrains primaires de la Bel¬ 
gique, &c. Paris, 1860). Geol. Journ. xvii. (T. & Not.,) p. 27. 

-Sur quelques gisements fossiliferes du terrain devonien de 
l’Ardenne. Soc. Geol. Bull. 2me Serie xix. p. 559. 

--— Sur des fossiles Siluriens decouverts dans le massif rhenan 
du Condros. Soc Geol. Bull, xviii. p. 538. 

Goubert, Emile, & Zittel.—Sur la gisement et les fossiles de 
Glos (Calvados). Soc. Geol. Bull, xviii. p. 520. 

Gras, S.-—Opposition entre 1’ordre stratigraphique des couches et 
leur caracteres paleontologiques. Comp. rend. li. p. 108. 

Grifeitii, Sir R.—Localities of Irish Carboniferous Possils. Dub¬ 
lin Geol. Journ. ix. pp. 21, 193. 

Gross, A.—Possile Pflanzen im Taunusquarzit bei Ockstadt. Darmst. 
Notiz. ii. p. 71. (1860). 

Gruenewaldt, M. v.—Beitrage zur Kenntniss der sedimentaren 
Gebirgsformationen im Jekatherinenburg, Slatoust u. Kuschwa 
u. Gegenden cl. Urals. 6 plates. 4to. Petersb. Mem. ii. p. 7. 



160 BIBLIOGRAPHY. 

Guillebot be Neryille.—Sur le bone-bed de la Bourgogne. Soc. 
Geol. Bull. 2me Serie xix. p. 687. 

Gumbel, C. W.—Bevision der Goniatiten des Fichtelgebirges, 
mit Tafel V. L. & B. Jahrb. 1862, p. 285. 

Ha gey.—Comparison of the Fossil Insects of England and Bava¬ 
ria. (Bead before the Geological Section of the British Associa¬ 
tion at Manchester, Sept. 1861. Trans. Sect. p. 113.) Ent. Ann. 
1862, p. 1. 

-Insekten im sizilianischen Bernstein im Oxforder Museum. 
Stett. E. Z. 1862, p. 512. 

Hall, J.—Palaeontology of New York. Yol. iii. and Atlas, 1861. 
-Descriptions of New Species of Crinoidea, from investigations 

of the Iowa Geological Survey, 1861. 
-- Descriptions of New Species of Fossils from the Upper 

Helderberg, Hamilton and Chemung Groups. 1861. 
Harry, James.—On a Fragment of a Bed Deer’s Antler found at 

Coldingham. Berwick. Proceed, iv. p. 214. 
-Fossil Antlers of Boebuck, Megaceros, and Bed Deer at Cold¬ 

ingham. Ibid. p. 206. 
Harkyess, B.—On the Pteraspis beds of Lowth, Perthshire. Quart. 

Journ. Geol. Soc. xviii. p. 253. 
Harley, J.—On the Ludlow Bone-Bed and its Crustacean remains. 

Geol. J. xvii. p. 542. 
-On Astacodermata from the Ludlow Bone-Bed, (plate). 

Ibid. p. 542. 
Hauer, F. y.—Liassic flora of Transsylvania. Q. J. Geol. Soc. xvii. 

(p. 2.) p. 10. 
-Ueber die Ammoniten aus dem sogenannten Medolo der 

Berge Domaro und Guglielmo im Yal Trompia, Provinz Brescia 
Vien. Sitz. xliv. p. 403. 

Haughtoy, S.—Arctic Fossils. 4 plates. Dub. B. S. 1860, No. 18. 
p. 53. 

-On some additions to the Yellow Sandstone-Flora of Done¬ 
gal. 3 plates. Dub. Q. J. i. p. 21. 

Hebert, E.—Note sur les Trigonies elavellees de 1’Oxford-Clay et 
du Coral-rag, suivee de la description des Fossiles du Corallien 
Superieur de Glos. par le Dr. Littel et Em. Goubert, 1861. 

--Du Terrain jurassique superieur, sur les Cotes de la Manche. 
(1860.) 

--Observations sur les rivages de la mer jurassique a 1’epoque 
de la grande oolithe dans les bassins mediterraneen, jurassique et 
parisien. 8vo. Paris. 

-et Eubes-Desloygchamps.—Sur les Fossiles de Montreuil- 
Bellay. Caen. Bull. v. (1860), p. 153. 

--Sur l’argile a silex, les sables marins tertiaires et les calcaires 
d’ eau douce du nord-ouest de la France, (plate).. Soc. Geol. 
Bull. xix. p. 445. 



PALEONTOLOGY. 161 

TIeer, Oswald,—Tlntersuchungen iiber das Klima und die Yegeta- 
tions-verhaltnisse des Tertiarlandes Mit Profilen und 1 Kart- 
chen Europas. [Abdruek aus dem 3. Bande der tertiaren 
Elora der Schweiz.] 1860. Eolio. iv. 170 pp. 1 tab. lith. et col. 
I mappa chromolith. 

-Becherches sur le dim at et la vegetation du pays tertiaire. 
Traduction de Charles Th. Gaudin. i\vec des profils et une carte 
de l’Europe. Eolio. m. vi. 242. pp. 1 tab. lith. et col. et 1 mappa 
lith. et col. 

■-Beitrage zur naheren Kenntniss der Sachsieh-Thfiringischen 
Braunkohlenflora. Nebst einem Anhange fiber einige Sieben- 
bfirgische Tertiarpflanzen von C. J. Andrae. Mit 10 Tafeln. 
[Abdruek aus den Abhandlungen des Uaturwissenschaftlichen 
Yereins ffir die Provinz Sachsen.] Berlin. Y. 32 pp. 10 tabb. 
chromolith. 

-XJeber die Eossilen Calosoma-Arten. L. & B. Jahrb. 1861. 
p. 52. 

•-Eossil Leaves of Nebraska. Sill. Journ. xxxi. p. 435. 
Heckel, J. u.B. Kner.—Neue Beitrage zur Kenntniss fos siler-Eische 

Oestreichs. 10 coloured plates. Yien. Denk. xix. p. 79. 
PIensel, H. — Leber Hipp avion meditevraneum,. Berlin, Abhand. 

1861, (Physic. Abh.) p. 27. 
Heiden, C. H. G. v.—Grliederthiere aus der Braunkohle des Nie- 

derrheins, der Wetterau und der Bhon. (plates.) Palseontolog. 
x. p. 62. 

Hislop, S.—On the Age of the Eossiliferous Sandstone and Coal of 
the Province of Nagpur. Greol. J. xvii. p. 346. 

Hornes, M.—Die fossilen Mollusken des Tertiarbeckens von Wien. 
II Band. No. 3, 4. (Bivalven.) 

Howse, B.—-Eossil Mammalia in the Counties of Northumberland 
and Durham. Tynes. Nat. ii. p. 111. 

--— Notes on the Eossil Bemains of some Becent and Extinct 
Mammalia, found in the Counties of Northumberland and Durham. 
Tynes. Trans, v. 111. 

Huxley, T. H.—On a New Species of Macrauchenia (M. Bolici- 
ensis). Greol. J, xvii. p. 73. Phil. Mag. xxi. p. 156. 

-On Pteraspis Bhmensis, (Archceoteuthis Dunensis, Boem). 
Ibid. p. 163. 

-— On some Beptilian Bemains from Bengal. Ibid. p. 362. 
-— Human Bemains from the Yalley of the Trent. (Plate). 

Greol. 1862, p. 201. 
-and P. de M. Gr. Egerton.—Eishes of the Devonian Epoch. 

Greol. Surv. Mem. Decade 10, 1861. 
Jackson.—Gisement de Combustibles fossiles nouvellement dccou- 

verts a Chiriqui (Nouvelle Grenade). Comp. Bend. p. 69. 
Jeffreys, J. Gwyn.—On the Corbicula (or Gyrena) Jluminalis, geo¬ 

logically considered. Geol. J. xvii. p. 473. 
N. H. R.—1863. M 



162 BIBLIOGRAPHY. 

Jones, T. E.—Paludinae and TJniones of the Wealden. Plato. 
Geol. iii. p. 448- 

-- List of Eossils comprised in Mr. Gregory’s Collection from 
Western Australia. Greol. J. xvii. p. 482. 

Joitrdan, M.—Eestes fossiles de deux grands Mammiferes, consti- 
tuant Tun le genre Wiizoprion de l’ordre des Cetaces, 1’autre le 
genre Dinocyon de l’ordre des Carnassiers. Comp. rend. liii. 
p. 959. 

Karrer, E.—IJeber das Auftreten der Eoraminiferen in dem mari- 
nen Tegel des Wiener Beckens. 1861. 

Kiprijanoee, V.— Eischreste im Kurkischen eisenhaltigen Sand- 
steine. No. 2, p. 601. No. 3, p. 40. Mosc. Bull. (1860). 

Kirkby, J. W.—On the Permian Eocks of South Yorkshire, and on 
their Palaeontological relations. Greol. J. xvii. p. 287. 

--- On some fossil Chitones from the Mountain Limestone of 
Yorkshire. Ibid, xviii. p. 233. 

Kcechlin-Schlemberger et Schimper.—Le Terrain de transition 
des Vosges. Partie geologique; par J. Koechlin-Schlumberger. 
Partie paleontologique; par W. P. Schimper. 30 plates. 4to. 
Strasbourg. 

Koninck, L. de.—Eossil Chitones. (Plate). Geol. 1861, p. 222. 
Lartet, Ed.—Nouvelles recherches sur la co-existence de l’Homme 

et des grands mammiferes fossiles reputes caracteristiques de la 
derniere periode geologique. Ann. d. Sc. N. xv. p. 176. 

Lattgel, A.—Note sur l’age des silex et des gres dits laderes. 8vo. 
Paris. Extrait du Bulletin de la Societe geologique de Erance. 
2e serie, t. xix. p. 153. Seance du 16 Hecembre, 1861. 

--- La Eaune de Saint-Prest pres Chartres. Soc. Geol. Bull. 
2me Serie xix. p. 709. 

Lesqtjereux, L.—Botanical and Palaeontological Eeport on the Geo¬ 
logical State Survey of Arkansas. 9 plates. Eoy. 8vo. 2nd Eep. 
Geol. Eecon. of Arkansas, 1859-60, p. 295. Sill. Journ. xxxi. p. 
431. 
- On some Questions concerning the Coal Eormations of the 

United States. Ib. 1861, 94, p. 15. 
- Eossil Eruits in the Lignite of Brandon, Vermont. Ib. xxxii. 

p. 355. 
Leymerie. — Note sur le terrain tertiaire post-pyreneen du Bigorre, 

considere prineipalement dans la vallee de l’Adour. Comp. rend. 
Iii. p. 257. 

Lightbody, E.— Cephalaspides of Worcestershire. Geol. iv. p. 140. 
Lilljeborg, W.—Eund eines fossilen Walfischskelets in Eoslag. 

Halle Zeits. xv. p. 279. 
Lindermeyer, Hr. —Hie fossile Knochenreste in Pikermi in 

Griechenland. Eegenst. Corresp. Blatt. 1860, p. 109. 
Lipold, V.—Silurian “Colonies” of Bohemia. Geol. 1861, p. 

142. 



PALEONTOLOGY. 163 

Lindstrom, Af. G. — Bidrag till Kannedomen oin Gotlands Brachio- 
poder. 2 plates and map. Stockh. ofvers. Sjuttonde Argangen. 
1860, p. 337. 

Lister, W.—On some Reptilian Footprints from the New Red Sand¬ 
stone, north of Wolverhampton. Brit. Ass. (Trans. Sect.) 1860, 
p. 87. 

Logan, W. E.—Remarks on the fauna of the Quebec group of rocks 
and the primordial zone of Canada of M. Joachim Barrande. 
Montreal, 1861. 8vo. 5 p. 

--Track of an Animal in the Potsdam Formation. Sillim. J. 
xxxi. p. 17. 

--- Fauna of the Quebec Group of Rocks, and the “ Primordial 
zone of Canada.” Can. Journ. No. 31, p. 40. 

--and J. Hall.—Correspondence on the Taconic System and 
the age of the Fossils found in Northern New England. 1861. 

Loriol, P. de.—Description des animaux invertebres fossiles contenus 
dans l’etage neocomien moyen du mont Saleve. Liv. i. 14 plates. 
4to. 

Ludwig, R.—Animalische Reste aus der Westfalischen Steinkohlen- 
formation. Darmst. Notizb. iii. p. 10. 

--— Fossile Pflanzen aus. d. tertiaren Spatheisenstein von Mon- 
tabauer. 8 plates. PaJseontogr. viii. p. 160. 

--- Slisswasserbewohner aus d. Westphalischen Steinkohlen- 
formation. 2 plates. Ib. viii. p. 182. 

•—— Siisswasser Bivalven aus d. wetterauer tertiar-formation. 
Plate. Ib. viii. p. 195. 

--Calamiten-Friichte aus dem Spatheisenstein von Hattingen 
an der Ruhr. Mey. Palseont. x. p. 11. 

•-Siisswasser Conchylien aus der Steinkohlen-formation des 
TJrals. Mey. Palseont. x. p. 17. 

-Siisswasser Conchylien aus dem Kalkstein des Rothliegenden 
von Kungur. Mey. Palseont. x. p. 24. 

-Pflanzenreste aus der Steinkohlen-formation des Ural’s. 
Mey. Palseont. x. p. 27. 

-Die in der Umgebung von Lithwinski (ostlich von Perm und 
Solikamsk) in den Kalksteinen der Steinkohlen-formation vor- 
kommenden Korallen- und Bryozoenstocke. Mosc. Bull. 1861, 
p. 579. 

Lyon, S. S.—Blastoidea from Kentucky. St. Louis Trans, i. 1860, 
p. 628. 

Macalister, J. H.—Fossils of North Bucks and the adjacent coun¬ 
ties. Geol. 1861, p. 481. 

M‘Chesney, J. H.—New Fossils from the Palseozoic Rocks of the 
Western States. Sill. Journ. xxxii. p. 123. 

Mackie, S. J.—Horn of Cervus tetraceros ? from Folkestone. Plate. 
Geol. iv. p. 465. 

-On Flint Implements. Ibid. p. 19. 
m 2 



164 BIBLIOGRAPHY. 

M‘Coy and Griffith.-—On the Carboniferous Limestone Fossils of 

Ireland. A Synopsis of the Characters of the Carboniferous 
Limestone Fossils of Ireland. Prepared by F. M‘Coy, Professor 
of Natural Sciences in the University of Melbourne, for Sir It. 
Griffith, Bart., F.B.S.E., E.G.S., &c. &c. By whom is now ap¬ 
pended a list of the Fossil Localities as arranged for the Journal 
of the Geological Society of Dublin, according to the stratigra- 
phical sub-divisions of the Carboniferous System adopted in his 
Geological Map of Ireland. ("With 29 lithographic plates.) 

M‘Coy and Salter. — A Synopsis of the Silurian Fossils of Ireland. 
(With 5 lithographic plates.) 4to. Cloth. 

Malaise, C.—Me moire sur les decouvertes paleontologiques faites 
en Belgique jusqu’ a ce jour. 1860. 

-- de Koninck, et d’Omalitts.—Sur des ossements humains 
fossiles, et sur quelques silex tailles. Brux. Bull. x. p. 511, 514, 
538. (1860.) 

Marcel be Serres.—Sur la troncature norm ale des Coquilles de 

Mollusques Gasteropodes, &c. Soc. Geol. Bull, xviii. p. 87. 
-Note additionelle sur la troncature normale des coquilles fos¬ 

siles. Soc. Geol. Bull, xviii. p. 499. 
— -On the Ossiferous Caves of Lunel-Viel. Quart. Journ. Geol. 

Soc. xviii. p. 1. 
Marcou, J.—Jurassic Fossils of New Mexico. Phil. Ac. Proc. 1861, 

p. 548. 
Marston, A.—Cephalaspides from near Ludlow’. Geol. iv. p. 141. 
Martin, J.—Paleontologie Stratigraphique de l’infra Lias. Soc. 

Geol. Mem. vii. (1860), p. 1. 
Mas salon ga, A., e G. S. G. Flamingo.—Studii sulla Flora fossile e 

Geologia stratigrafica del Senigalliesse. Col. map and 44 plates. 
4to. Imola, 1861. 

Mayer, C.—Description des coquilles fossiles des terrains tertiaires 
inferieurs. Plate. J. Con. i. p. 52, 261. 

--- Uebersicht der von ihm neu aufgestellten Arten von Tertiar- 
Konchylien. L. & B. Jahrb. 1860, p. 207. 

Meek, F. B.—New species of Fossils from Nebraska. Phil. Acad. 
Proc. 1861, p. 28. 

--and Worthen, A. H.—The age of the Goniatite-Limestone 
at liockford, Indiana. Sill. Journ. xxxii. p. 167. 

— -New Palseozoic Fossils from Illinois and Iowa. Phil. Acad. 
1861, p. 128. 

-New species of Carboniferous Crinoidea and Echinoidea. 
Phil. Ac. Proc. 1861, p. 379. 

—=■-and F. Y. Hayden.—Catalogue of Jurassic, Cretaceous and 
Tertiary Fossils from Nebraska. Phil. Ac. Proc. 1861, p. 417. 

Melleyille. —Notice geologique sur les terrains de transport super- 
ficiels du bassin de la Somme. Soc. Geol. Bull. xix. p. 423. 

Menke, K. T.—Verbreitung des Odontosaurus; Prioritats-Bechte u. 
richtigere Bildung von Ordnungs-Namen der Mollusken. L. & 
B. Jahrb. 1860, p. 66, 



PALAEONTOLOGY. 165 

Meray, R. F.—Greos, on Histoire de la terre, de sa creation, de son 
developpement et de son organisation par Taction des causes 
actuelles. Greologie philosophique. 2 vols. 8vo, Paris, 1861. 

Me upon, T.—Coquille marine trouvee dans le lac de Neuchatel. 
Neuch. Bui. v. p. 238. 

Meyer, H. v.—Die Prosoponiden oder Pamilie der Masken Krebse. 
Mev. Paleont. vii. (1860), p. 183. 

■ - Acteosaurus Tommasinii, ans den Schwarzen Kreide-Schiefer 
von Comen am Kiirste. Ib. vii. P. 4, p. 223, (1860). 
- Coluber (Tropidonotus ?) atavus aus der Braunkohle des 

Siebengebirges. Ib. vii. P. 4, p. 232, (1860). 
- Saurier aus der Tuff-Kreide von Maestricht und Folx-les- 

Caves. Ibid. vii. P. 4, p. 241. 
— -Lamprosaurus Goepperti aus dem Musclielkalke von Krap- 

pitz in Oberschlesien. Ib. vii. P. 4, p. 245, (1860.) 
-—-—- Phanerosaurus Naumanni aus dem Sand stein des Rothlie- 

genden in Deutschland. Ib. vii. P. 4, p. 248, (1860.) 
-Reptilien aus den Stubensandstein des oberen Keupers. Ib. 

vii. p. 253. 
- Pterodactylus spectabilis aus dem lithographischen Schiefer 

von Eichstatt. Ib. x. p. 1. 
■ -Pleurosaurus Goldfussi aus dem lithographischen Schiefer 

von Daiting. Ib. x. p. 37. 
■ - Pterodactylus micronyx aus dem lithographischen Schiefer 

von Solenhofen. (Plate.) Ibid. x. p. 47. 
——Archaeopteryx lithograpliica aus dem lithographischen Schie¬ 

fer von Solenhofen. (Plate.) Ibid. p. 53. 
--Plaeodus Andriani aus dem Muschelkalke der Gregend von 

Braunschweig. (Plate.) Ibid. p. 57. 
-Ichthyosaurus Strombechi aus dem Eisenstein der unteren 

Kreide bei Grross-Dohren. (Plate.) Ibid. x. p. 83. 
-Chimcera (Ganodus) avita aus dem lithographischen Schiefer 

von Eichstatt. (Plate.) Ibid. p. 87. 
-- Deber Phamphorhynchus Gemmingi u. Chimcera (Ischyodon) 

Quenstedti v. Solenhofen; Dnterschiede zwischen alteren und jiin- 
geren Panzer Sauriern, Beloden, etc.; tertiare Eingeweide-^War¬ 
mer, Mermis antiqua. L. & B. Jahrb. 1860, p. 210. 

-Beloden im Stubensandstein von Stuttgart; Actaosaurus 
Tommasinii aus Neocomien ? &c. L. & B. Jahrb. 1860, p. 556. 

Michelin, H.—Monographie des Clypeastres fossiles. 28 plates. 
4to. Paris, 1861. 

Milne-Eewards, A.— Sur les Crustaces fossiles des Sables de Beau¬ 
champ. C. rend. 1860, p. 92. 

--Sur les Crustaces fossiles. Soc. Geol. Bull, xviii. p. 656. 
— -Histoire des Crustaces podophthalmaires fossiles. These in- 

augurale. 8vo. Paris, 1861. 
■ -Histoire des Crustaces podophthalmaires fossiles. 16 plates. 

Ann. S. ~N. (3) xiv. p. 128. 



166 BIBLIOGRAPHY. 

Milxe-Edwards, A.—Monographie des Thalassiniens fossiles ; (Ex¬ 
trait). Comp. rend. lii. p. 847. 

——- Des Portuniens fossiles. Ib. p. 898. 
Mitchell, Hugh.—On the Position of the Beds of the Old Bed 

Sandstone developed in the Counties of Eorfar and 'Kincardine, 
Scotland. Greol. J. xvii. p. 145. 

Morch, O. A. L.—Note sur le Jelin D’Adanson et le genre Dleuro- 
diciyum de Goldfuss. Ann. d. S. N. 4 ser. xv. p. 369. 

Mohrexsterx, S. yox.—Ueber die Eamilie der Bissoiden. Yien. 
Denks. xix. p. 71. 

Molest.—De Rajidis tribus bolcanis. Yien. Sitz. v. 42, p. 577. 
Molyxeux, W.—Bemarks on Eossil Eish from the North Stafford¬ 

shire Coal Eields. B. Assoc. (Trans. Sect.) 1860, p. 88. 
Moxtigxy.—Sur des debris d’Animaux fossiles trouves pres de Ni- 

velles. Brux. Bull. x. p. 430. (1860.) 
Moore, C.—On the Contents of Three Square Yards of Triassic 

Drift. B. Assoc. (Trans. Sect.) 1860, p. 87. 
--On some new Brachiopoda, and the development of the loop 

in Terebratella. Greol. 1861, p. 190. 
— --New Brachiopoda from the Oolite and Lias. Plate. 8vo. 

Ibid. iii. p. 438. 
--The same continued. Ibid. iv. p. 96. 
-On the Zones of the Lower Lias and the Avicula contorta-zone. 

Greol. J. xvii. p. 483. 
Morris, J. and G. E. Egberts.—On the Eish-Bemains from the 

Mountain Limestone and Yellow Sandstone of Oreton and Ear- 
low. (Plate.) Quart. Journ. Greol. Soc. xviii. p. 98. 

Mortillet, G. be.—L’Homme fossile. 8vo. 9 p. Annecy. (Bevue 
savoisienne. Avril, 1862.) 

— -Sur les plus anciennes traces de lTiomme dans les lacs et les 
tourbieres de Lombardie. Mil. Att. ii. p. 230. 

■-Note sur le cretace et le nummulitique des environs de 
Pistoja. (Plate.) Mil. Att. iii. p. 459. 

Mortox, G. IT.—Pleistocene deposits in the vicinity of Liverpool. 
Liv. Greol. Soc. Proc. p. 12. 

Neugeborex, J. L.—Yerzeichniss der bei Bujtur vorkommenden 
fossilen tertiar-Mollusken-Gehause. Hermanst. Siebenb. Yer. xi. 
p. 6. 

-Ueber Eoraminiferen. Ib. p. 55. 
Newtox, A.—Bones of Dodo from the Mauritius. Zool. Proc. 1860, 

part iii. p. 443. 
NoGuks, A. E.—Becherches sur le terrain jurassique des Corbieres. 

Soc. Greol. Bull. xix. p. 501. 
Nordmaxx, Alex. y.~Zur Palaontologie Siidrusslands. Notiz iiber 

eine Sendung fossiler Knochen aus den Steinbriichen um 
Kischinew7 in Bessarabien. 2 plates. Mosc. Bull. 1861, ii. 
p. 577. 



PALEONTOLOGY. 167 

Noulet, J. B.—De la repartition stratigraphique des corps organises 
fossiles dans le terrain tertiaire moyen on miocene d’eau. donee 
du sud-ouest de la France, d’apres les gisements des bassins de la 
Garonne et de 1’Ardeche. 8vo. Toulouse. 

'-Fossiles de la molasse et du calcaire d’eau douce (Eocene su- 
perieur) de Briatexte (Tarn). Avec planche. Toulouse, impr. 
Douladoure. 8. (6 p.) Extrait des Memoires de l’Academie 
imperiale des sciences de Toulouse. 5 serie, Tome 4. 
- Fossiles de la molasse et du calcaire d’eau douce (Eocene su- 

perieur) de Briatexte (Tarn.) Plate. Toulouse. 
— - Sur le calcaire miocene lacustre de Narbonne. Soc. Geol. 

Bull. 2me. serie xix. p. 705. 
Nyst, H.—Sur un nouveau gite de fossiles se rapportant aux especes 

faluniennes du midi de 1’Europe decouvert a Edeghem pres 
d’Anvers. Brux. Bull. xii. p. 29. 

-Dix especes nouvelles de Coquilles fossiles du Crag noir 
d’Edeghem, pres d5Anvers. Ibid. p. 188. 

— -Sur un nouvelle espece du genre Pecten, trouvee dans le 
Crag noir d’Anvers, ainsi que sur un gisement a echinodermes, 
bryozoaires et foraminiferes. Ibid. p. 198. 

-- Sur quelques recherches paleontologiques faites aux environs 
d’Anvers. Ibid. xi. p. 623. 

Oldham, Thomas. — Palseontologica Indica. Being Figures and 
Descriptions of the Organic Bemains procured during the pro¬ 
gress of the Geological Survey of India. Published by order of 
the Governor- General, under the direction of Dr. Thomas Old¬ 
ham. Part I. The Fossil Cephalopoda of the Cretaceous Bocks 
of South India (Belemnitidse-Nautilidse), by H. F. Blanford. 25 
plates. Boyal 4to. 

— -On some Fossil Fish-Teeth of the genus Ceratodus, from 
Maledi, south of Nagpur. 1861. 

Ooster, W. A.—Catalogue des Cephalopodes fossiles des Alpes 
suisses, pts. 4 (Ammonites) and 5 (Scaphites, Ancyloeeras, &c.). 
49 plates. Mem. Soc. Helv. 1861, xviii. 

Oppel, A.—Die Arten der Gattungen Glyphcea und PseudoglypJiea. 
Wiirt. Jahr. 1861, p. 108. 

--- Ueber die weissen und rothen Kalke von Vils in Tirol. 2 
plates Fossils. Wiirt. Jahr. xvii. p. 129. 

Ordway, Albert.—On the supposed Identity of the Paradoocides 
Harlani with Paradoxides spinosus, Boeck. Bost. Proc. viii. 

-On the Occurrence of other Fossil Forms (Trilobites) at 
Braintree, Mass. Ibid. 5. 1861. 

Owen, D. D.—Second Beport of a Geological Beconnoissance in the 
Middle and Southern Counties of Arkansas. Made during the 
years 1859 and 1860. 8vo. Plates. Philadelphia, 1861. 

Owen, B.—Palaeontology, or a Systematic Summary of Extinct Ani¬ 
mals, and their Geological Belations. 8vo. 2nd edn. 1861. 



168 BIBLIOGBAPHY. 

Owen, R.—-Memoir on the Megatherium, or Giant Ground-Sloth 
of America (.Megatherium Americanmi, Cuvier). 4to. With 27 
plates, pp. 113. Cloth boards. London, 1861. 

'—*—— The Megatherium. Part Y. 5 plates. Phil. Trans. I860, 
p. 809. 

-— Land-Saurians (Scelidosaurus and Phyllodosaurus) of the Lias. 
Athenaeum. 1861, p. 20. 

■- Monograph of the Possil Reptilia of the Cretaceous and Pur- 
beck Strata; including Supplement No. 3 to the Monograph on 
the Fossil Reptilia of the Cretaceous Formations —Pterosauria and 
Sauropterygia; Supplement No. 2 to the Monograph on the 
Iguanodon, and a Monograph on the Fossil Lacertian Reptiles of 
the Purbeck Limestones. Palseont. Soc. 

——- Monographs on the British Fossil Reptilia from the Oolitic 
Formations. Part I. (Scelidosaurus Marrisonii and Pliosaurus 
grandis). Palseont. Soc. 

— - Dicynodont Reptilia from South Africa. R. S. Proc. xi. 
p. 583. 

-——■ Plesiosaurus Australis, from New Zealand. Geol. 1861, p. 
444. 

Page, I).—The Past and Present Life of the Globe; being a Sketch 
in Outline of the World’s Life-System. 50 Engrav. 8vo. Lon¬ 
don, 1861. 

Pabeitt, Edwabd.—Note on Spermophilus erythrogenoides, Falc. 
Zool. 1861, p. 7378. 

Pabkeb, W. K. and T. R. Jones.—Nomenclature of the Forami- 
nifera (Alveolina). A. N. H. viii. p. 161. (Operculina and Num- 
mulina.) p. 229. 

Pellat, Edm.—Sur Pexistence aux environs d’ Autun d’ossements 
de Sauriens dans une assise Calcaire. Soc. Geol. Bull. p. 656. 

Pengelly, W.—Devonian Fossils. 5 plates. Geol. 1861, p. 332. 
—— A newly-discovered Bone-cave at Brixham. Ibid. p. 456. 
--Distribution of the Devonian Fossils of Devon and Cornwall. 

Geol. 1862, p. 10. 
— -- On the Chronological and Geographical Distribution of the 

Devonian Fossils of Devon and Cornwall. B. Assoc. (Trans. 
Sect.) 1860, p. 91. 

— -Deers’ Horns in Brixham Cave. Geol. iv. 288. 
-The Lignites and Clays of Bovey Tracey, Devonshire. R. S. 

Proc. 1861, p. 
Pebbieb.—Sur quelques Fossiles recueillis sur la route de Champs 

de St. Michel. Caen. Bull. v. p. 89. 1860. 
Petzhobd, A.—Zur Naturgeschichte der Torfmoore. 2nd Part. 

Roy. 8vo. 
Piette, Ed.—Sur un nouveau genre de Gasteropodes (Pxelissa). 

Soc. Geol. Bull, xviii. p. 14. 
..— Sur un gite coquillier a Maubert (Ardennes). Ibid. p. 572. 



PALEONTOLOGY. 169 

Pictet, F. J.—Materiaux pour la Paleontologie Suisse, ou recueil de 
Monographies sur les Fossiles du Jura et des Alpes. Trois. Ser. 
Liv. 1—3. Descriptions des Beptiles et Poissons fossiles de 
l’etage Yirgulien du Jura Neuchatelois, par MM. F. J. Pictet and 
A. Jaccard. 1860. 

Plant, J.-—Human Bemains in the Trent Yalley. Geol. iv. p. 495. 
Poierier, B.—-Notice sur les terrains fossiliferes du dept, de fAllier 

et enumeration raisonne des genres et especes d’animaux verte- 
bres composant les deux faunes de cette region. 8vo. Paris, 
1861. 

Polonio.—Catalogo dei Cefalocotilei italiani. Plate. Mil. Att. ii. 
p. 217. 

Ponech.—Sur la grotte ossifere de 1’Herm. (Allege.) 2 plates. Soc. 
Greol. Bull. 2me serie. xix. p. 564. 

Powrie, J.™Notice of a Fossiliferous Deposit near Farnell, in For¬ 
farshire. B. Assoc. (Trans. Sect.) 1860, p. 89. 

--— Cephalaspides of Forfarshire. Geol. iv. p. 137. 
Pokorny, A.—-TTeber die Torfmoore Ungarns. Yien. Sitz. xliii. p. 57. 
Prestwich, J.—Drift Deposits with extinct Mammalia and Flint 

Implements. B. S. Proc. xii. p. 38. 
--On the Occurrence of Flint Implements associated with the 

remains of extinct species in beds of a late Geological period, in 
France at Amiens, and in England at Hoxne. 1861. 

■-- The Occurrence of Flint Implements in beds of a late Geo¬ 
logical period in France and in England. Phil. Trans, cl. p. 277. 

——— Notes on some further Discoveries of Flint Implements in 
beds of Post-Pliocene Gravel and Clay. Geol. I. xvii. p. 362. 

-On the Occurrence of Cyrena Jluminalis, together with Ma¬ 
rine Shells of recent species, in beds of Sand and Gravel over beds 
of Boulder Clay, near Hull, &c. Ibid. p. 446. 

Prottt, H. A.— Palaeozoic Bryozoa from the Western States. St. 
Louis Trans, i. 1860, p. 571. 

Quenstedt.— Bemerkungen zum Archegosaurus. L. & B. Jahrb. 
1861, p. 294. 

Baspail, F. Y.—Belemnites fossiles retrouvees a l’etat vivant. 8vo. 
Coloured plate. Paris. 

Baulin.—Notice indicative des Pholadomyes tertiaires. Soc. Geol. 
Bull, xviii. p. 627. 

--Tableau des Corps organises fossiles de la Crete, et Descrip¬ 
tion d’une nouvelle especes de Pholadomye. Comp. rend. lii. 
p. 976. 

Beuss, A. E.—Ueber die fossile Gattung Acicularia, D’Archiac. 
Yien. Sitz. xliii. p. 7. 

-— Beitrage zur Kenntniss d. tertiaren Foraminiferen-Fauna. 
(2 plates). Ibid, xliii. p. 356. 

-— Die fossilen Mollusken der tertiaren Susswasserkalke Boh- 
mens. Yien. Sitz. xliv. p. 56. 



170 BIBLIOGRAPHY. 

Betjss, A. E.-—Palseontologische Beitrage. Ibid. xliv. p. 301. 
— -Abhandlung iiber fossile Krabben und Monographie iiber 

Eoraminiferenu. deren Schaalen-Struktur. L. & B. Jahrb. 1860, 
p. 65. 

-and H. G. Broun.—IJeber die tertiaren Schichten von 
Santa Maria, den siidlichsten der Auzoren, und ihre organischen 
Einscbliisse. (Plate). Ibid. 1862, p. 1. 

*-Clytia Leachii. (3 plates). Geol. 1861, p. 392. 
-Tertiary Ereshwater Shells of Bohemia. Q. J. Greol. Soc. 

xviii. p. 11. 
Bickman, Charles.—On the Sections of Strata exposed in tlie Ex¬ 

cavations for the Sewer at Dulwich; with Notices of the Fossils. 
Greol. J. xvii. p. 6. 

-- Strata and Fossils at Peckham and Dulwich. Geol. Ass. P. 
No. 6, p. 106. 

Bobert, E.—Becherches sur les Matieres notamment les pierres qui 
out ete travaillees par les premiers habitants des Gaules. Comp, 
rend. li. p. 660. 

— - Supplement aux recherches geologiques sur les matieres no¬ 
tamment les pierres, travaillees par les habitants primitifs des 
Gaules. Ibid. lii. p. 63. 

——— Beponse aux remarques de M. Boucher de Perthes. Comp, 
rend. lii. p. 457. 

Boberts, G. E.—The distribution of Cephalaspis and Bterespis in 
England. Geolog. iv. p. 102, 189. 

Boemer, F.—Die fossile Fauna der silurischen Diluvial-Geschiebe 
v. Sadewitz bei Oels in Nieder-Schlesien. Eine palaeontolog. 
Monographie. 8 plates. 4to. Breslau, 1861. 

-- Beise in Norwegen; Silur-Fauna von Tennessee ; Nachrich- 
ten von Daurien u. dem Amur. L, & B. Jahrb. 1860, p. 327. 

^—-—. Ueber die Auffindung von Bosidonomya Becheri im Grau- 
wackengebirge der Sudeten. D. G. Z. xi. p. 350. 

Bogers, W. B.—On Sigillaria-stems from South Joggins in Nova 
Scotia. Bost. Proc. 1860, p. 168. 

Bolle, F.— Ueber einige neue oder wenig gekannte Mollusken- 
Arten aus Secundar-Ablagerungen. Wien. Sitz. xliii. p. 261. 

--Ueber eine neue Mollusken- Arten aus Tertiar-Ablagerungen. 
Ibid. xliv. p. 205. 

Botjville, P. de.—Sur la Faune tertiaire moyenne des environs de 
Beziers et de Narbonne. Soc. Geol. Bull., xix. p. 91. 

Butimeyer.—Beitrage zur miocenen Fauna der Schweiz. Basel 
Verhand. 1861. 12. 

--— Neue miocene Fundorte von Rhinoceros in d. Schweiz. 
Bern. Mitth. (1860), p. 121. 

«——— Die Fauna der Pfahlbauten in der Schweiz. Untersuchun- 
gen iib. die Geschichte der wilden u. der Haus-Saugethiere v. 
Mittel-Europa. 6 plates. 4to. Basel. 



PALEONTOLOGY. 171 

Salter, J. W.—On the Fossils from the High Andes, collected by 
David Forbes. Geol. J. xvii. p. 62. 

-Note on the Fossils found in the Sections of the Malvern 
and Ledbury Tunnels. Ibid. p. 161. 

-On some of the Higher Crustacea from the British Coal 
Measures. Ibid. p. 528. 

-On some Carboniferous Macrurous Crustaceans. Ibid. p. 
161. 

-Coal. Geol. 1861, p. 121. 
-New Species of Trilobites. Ibid. p. 266. 
-— Arenicolites in Bohemia. Ibid. p. 347. 
-On Sigillaria and some Bivalves of the Coal. Ibid. 1861, 

p. 532. 
-Additional Notes on some new Palaeozoic Star-fishes. Ann. 
N. H. 3 ser. viii. p. 484. 

Sandbeegee, F. — Die Conchylien des Mainzer tertiarbeckens. 
3, 7, Lieferung. 1861. 

Saes, M.— Beretning om en i Sommeren, 1860, foretagen Beise i en 
Deel af Christianias Stift for at undersoge de i den saakaldte 
Glacialformation forekommende organiske Sevninger. Nyt. Mag. 
1861, xi. p. 264. 

►-Ueber die in der Norwegischen post-pliocanen oderglaeialen 
Formation vorkommenden Mollusken. D. G. Z. xii. p. 409. 

Schieeeeedeckee, W.—Ueber ein angebliches in Neu Granada, im 
Thale des Magdalenen-stromes aufgefundenes grosses Lager von 
Bernstein. Kon. Ges. S. i. p. 95. 

Schlonbach.—-Das Bone-bed und seine Lage gegen den sogen. obren 
Keuper-Sandstein im Hannoverschen, (mit 1 Taf. u. 3 Holzschn). 
L. & B. Jakrb. 1860, p. 513. 

-Zahne in dem Bone-bed oder der Grenz-Breccie bei Salz- 
gitter, &g. Ibid. 1860, p. 694. 

Schlumbeegee, J. -Dent de Ceratodus runcinatus Plien. (Plate). 
Soc. Geol. Bull. 2me. Serie, xix. p. 707. 

Schmidt, E. E. —Die Fischzahne der Trias bei Jena. Leo. xxi. 
Schwarzenbach, Y.—Analyse eines Ichthyosaurus-Wirbels. Wurz. 

Nat. Z. 1861. ii. p. 100. 
Scohy.—Sur la Decouverte d’ossements fossiles a Lierre. Brux. 

Bull. ix. 405. (1860.) 
Scott, B. H.—Bemarks on a Collection of Fossils from the neigh¬ 

bourhood of Dresden. Dub. Q. J. 1862. p. 167. 
Seebach, K. v.—Die Conchylien-Fauna der Weimarischen Trias. 

Inaugural-Dissertation. 2 plates. 8vo. Berlin. 
Seeley, Haeey.—-Notes on Cambridge Palaeontology; some New 

Upper Greensand Echinoderms. A. N. H. 3 ser. viii. p. 16. 
-Notes on Cambridge Palaeontology; some New Upper Green¬ 

sand Bivalves. Ibid. p. 116. 
-— Notice of Opinions on the Stratigraphical Position of the 

Bed Limestone of Hunstanton. Ibid. vii. p. 233. (List of Fossils). 



172 BIBLIOGRAPHY. 

Seeley, Harry.—Hew Species of Fossil Gasteropods from tbe Upper 
Green-sand of Cambridge. Ibid. p. 281. 

-— Notes on Cambridge Palaeontology. III. On a New Order 
of Echinoderms. Ibid. p. 861. 

-New Fossil Echinoderms from Cambridge. Ibid. p. 865. 
Seiberts.—Versteinerungen aus der Section Worms (linke Bhein- 

seite). Darmst. Notiz. (1860), ii. p, 85. 
Shumarp, B. F.—The Primordial Zone of Texas, with new Fossils. 

Sillim. Journ. xxxii. p. 213. 
--Cretaceous Fossils from Texas. St. Louis. Trans, i. (1860), 

p. 59°. 
-Palaeozoic Fossils from Texas. Ibid. p. 624. 
Sismohda, E. — Appendice alia descrizione dei Pesei et dei Crostacei 

fossili nel Piemonte. Tor. Mem. 453. 
Smith, Gilbert N.—On Three Undescribed Bone-Caves near Tenby, 

Pembrokeshire. B. Assoc. (Trans. Sect.) 1860, p. 101. 
Soemahh, L. et Triger.—Sur les Anomia hiplicata et Vespertilio de 

Brachi. 2 plates. 8vo. Paris. Soc. Geol. Bull. xix. p. 160. 
-et A. Dolleus.—Etudes critiques sur les echinodermes 

fossiles du coral-rag de Trouville (Calvados). 3 plates. 8vo. Paris. 
Ibid. p. 168. 

Sorby, H. C.—The organic Origin of tbe so-called “ Crystalloids” of 
the Chalk. A. N. H. viii. p. 193. 

Speyer, O.—Ueber tertiar-Conchylien von Sollingen bei Jerxheim 
im Herzogthum Braunschweig. D. G. Z. xii. p. 471. 

Steenstrup, J.—Om Benbrecciorna vid Adriatiska och Medelhafvet. 
Svensk. Ofv. 1860-61, p. 121. 

Stiehler, A. W.—Synopsis der Pflanzenkunde der Yorwelt. 1. Abth. 
Synopsis der gamopetalen angiospermen Dicotyledonen der Vor- 
welt. 8vo. 1861. 

Stoddart, W. W.—A Microzoal Bed in the Carboniferous Lime¬ 
stone of Clifton, near Bristol. A. N. H. viii. p. 486. 

Stoliczka. F.—Ueber die Gastropoden und Acephalen der Hierlatz- 
schichten. Wien. Sitz. xliii. p. 157, 205. 

Stoppahi, Ant.—Paleontologie Lombarde, ou descriptions des Fos¬ 
siles de Lombardie. Liv. 7 to 14. Premiere Serie, liv. 7 to 11 
and last. Plates 17-31. Deuxieme Serie, liv. 1 to 3. Plates 1 to 6. 
4to. Milan, 1861. 

--Studj geologici e paleontologici sulla Lombardia. 3 plates. 
16mo. Milano, 1861. 

--Bisultati paleontologici e geologici dedotti dallo studio dei 
petrefatte d’Esino. Mil. Att. ii. p. 65. 

--Sulle condizione generali degli Strati ed Avicula contorta ; 
sulla loro speciale constituzione in Lombardia, e sulla consti- 
tuzione definitiva del piano infraliasico. Mil. Att. iii. p. 86. 

-— Essai sur les conditions generates des Couches a Avicula 
contorta. 1861.. 



PALAEONTOLOGY. 178 

Stbombeck. H. v.—TJeber die Trias-Schichten mit Myophorict; pes- 
onseris (Schlot) aiif der Schafweide zu Liineberg. D. G. Z. 
xii. p. 381. 

Stub, D.—Ueber d. Alter der Steiukoblen von Holbak u. Neustadt 
u. d. darin vorkommenden Pflanzen. Hermanst. Siebenb. Yer. xi. 
p. no. 

—--Die Neogen-tertiaren Ablagerungen von West-Slavoniens. 
Jahrb. des Y. Geol. Beichanst. 1861-62, ii. p. 285. 

Suess, E.—Numerische Debersicht der Klasse der Brachiopoden. 
L. & B. Jahr. 1861, p.-154. 

■-Einige Bemerkungen iiber die secundaren Brachiopoden 
Portugals. Yien. Sitz. xlii. p. 585. (1860). 

--- TJeber die Secundaren Brachiopoden Portugals. Wien. Sitz. 
xliii. p. 589. 

-TJeber die grossen Baubthiere der osterreichischen Tertiar- 
Ablagerungen. 2 plates. Ibid. p. 217, 233. 

-On the Large Carnivora found in the Tertiary beds of Aus¬ 
tria. Geol. 1861, p. 456. 

-Eaune du Bassin neo-tertiaire de Yienne. Soc. Geol. Bull. 
xviii. p. 168. 

---— Eossil Mammalia of the Yienna basin. Qu. J. Geol. Soc. 
xvii. (p. 2.) p. 1. 

Swallow, G. C.—Carboniferous and Devonian Eossils from Missouri. 
St. Louis Trans, i. (1860), p. 635. 

Tasche.—Breccie aus Eischzahnen und Knochenstiicken bei An- 
gersbach, Darmst. Notiz. iii. p. 118. 

Taylob, J.—Pleistocene Deposits on the Stockport and Woodley 
Bailway. Manch. G. S. T. 1861-1862, p. 154. 

-Supposed Imprints in the Lower Cambrian Bocks of the 
Isle of Man. Geol. 1862, p. 321. 

Tebquem, O. and E. Piette.—Le Lias inferieur de la Meurthe, 
de la Moselle, du grand-duche de Luxembourg, de la Belgique, 
de la Meuse et des Ardennes. (2 plates). Soc. Geol. Bull. xix. 
p. 322. 

Thomson, W.—New Palaeozoic group of Echinodermata. Phil. Journ. 
xiii. p. 106. 

Thob£.—Plantes fossiles trouvees avec d’autres debris organiques 
dans les faluns des environs de Dax. Comp. rend. p. 512. 

Thtjbmann, J.—Lethea Bruntrutana ou Etudes paleontologiques 
et stratigraphiques sur le Jura Bernois. CEuvre posthume, ter- 
minee et publiee par A. Etallon. 13 plates. Alem. Soc. Helv. 
1861. xviii. 

Toxjbnal.—Sur la presence dans les Cavernes, d’animaux d’especes 
perdues. Soc. Geol. Bull, xviii. p. 15. 

Tbatjtschold, H.—Becherches geologiques aux environs de Mos- 
cou. (Plate). Mosc. Bull, xxxiii. p. 267. 

.——— Becherches geologiques aux environs de Moscou. Couche 
jurassique de Galiowa. (3 plates). Ibid. p. 338. 



174 BIBLIOGRAPHY. 

GPkAUTSCHOLD, H.—Ueber die Kreide-Ablagerungen im Gtouverne- 
ment Moskau. (Plate). Ibid. p. 432. 

-—-Bemerkungen tiber die stratigraphischen Verhaltnisse des 
Gouvernements Kaluga. Ibid. 1860-2. p. 589. 

Tribolet.—Possiles du neocomien des Alpes suisses. Neuch. Bull, 
y. p. 14. 

--— Possiles du grand Meuvran. Ibid. p. 15. 
-Sur 1’Ammonites astierianus. Ibid. p. 21. 
Tylor, A.—On the Pootprint of an Iguanodon lately found at 

Hastings. (Plate). Quart. Journ. Gteol. Soc. xviii. p. 247. 
Unger, P.—Sylloge plantarum fossilium. Sammlung fossiler Pflan- 

zen besond. aus d. Tertiarformation. 21 plates. Wien. Denk. 
xix. p. 1. 

•-Pflanzenreste der Lignit-Ablagerungen von Schonstein. 
2 plates. Wien. Sitz. xli. p. 47. 

Valenciennes, A.—Kapport sur les collections des esp&ces de 
Mammiferes determinees par leur nombreux ossements fossiles 
recueillies par M. Albert Gaudry a Pikermi pres d’Athenes. 
Ann. d. S. N. xv. p. 117. Comp. rend. lii. p. 1295. 

--Sur une tete de grand Ichthyosaure trouvee dans l’argile de 
Kimmeridge au Cap de la Heve. Comp. rend. liii. p. 267. 

——-Sur un nouveau reptile voisin de 1’ Ichthyosaure, trouve dans 
l’argile du Kimmeridge du Havre. Ibid. liii. p. 999. 

Van Beneden, P. J.—Sur un Mammifere nouveau du crag d’An¬ 
vers. Brux. Bull. xv. p. 22. 

Volger, O.—Zur Kenntniss der Orthoceraten und Belemniten, 
besonders der Belemnitellen. Off. Yer. 1861, p. 59. 

Wagner, A.—Monographie der fossilen Pische aus den lithogra- 
phischen Schiefern Bayerns. Part I. Plakoiden u. Pyknotonten. 
4 plates. 4to. Munich, 1861. 
- Thier-Pahrten im Buntensandstein von Pulda bis Wurzburg. 

L. & B. Jahrb. (1860), p. 693. 
—-- Ueber die Auffindung von Lophiodon in einer Bohnerzgrube 

bei Heidenheim. Mun. Sitz. 1861, p. 358. 
——— Ueber die fossilen Keptilien des lithographischen Schiefers 

in Bayern. Ibid. p. 497. 
--— Zur Kenntniss der Possilen Hufthier-Ueberreste von Pikermi. 

Ibid. ii. p. 78. 
———~ Ueber ein neues, angeblich mit Yogelfedern versehenes 

Keptil. Ibid. 1861, p. 146. 
--- ISTeue Beitrage zur Kenntniss der Urweltlichen Pauna des 

Lithographischen Schiefers. 2 Abth. Schildkroten und Saurier. 
Mun. Abhand. ix. 65. 

—-and Lindermeyer,—Ueber die fossilen Knochenreste von 

Pikermi. Mun. Sitz. (1860). p. 647. 
Weiss, E.—Ueber ein Megaphytum der Steinkohlen-Pormation von 

Saarbriicken. D. G. 3. xii. p. 509. 



PALEONTOLOGY. 175 

Wendt, E.—Die fossilen Eaunen fruherer Erdepochen. 4 plates. 

4to. Stuttgart, 1862. 
Wheatley, C. M.—Remarks on the Mesozoic Red Sandstone of the 

Atlantic Slope, and notice of the Discovery of a Bone Bed there¬ 
in at Phoenixville, Pennsylvania. Sillim. Journ. 1861, p. 41. 

White, M. C.—Microscopic Organisms in the Palaeozoic Rocks. 
Geol. 1862, p 239. 

Whiteayes, J. E. — On the Invertebrate Eauna of the Lower 
Oolites of Oxfordshire. B. Assoc. (Trans. Sect.) 1860, p. 104. 
- On the Palaeontology of the Coralline Oolites of the neigh¬ 

bourhood of Oxford. A. N. H. 3 Ser. viii. p. 142. 
*- Oolitic Echinodermata of Oxford. Geol. iv. p. 174. 
Wole, H. and Eeed. Roemeb.—Rachricht von dem Vorkommen der 

JPosidonomya Becheri in den Sudeten und in Mahren. D. G. Z. 
xii. p. 513. 

Wood, H. C.— Carboniferous Elora of the United States. Phil. 
Acad. Proc. 1861, p. 519. 

Wood, S. Y.—Monograph of the Eocene Mollusea. Part I. (Bi¬ 
valves), 1st Portion. (Palseont. Soc.) 

Woodwaed, S. P.-—On Cyphosoma Koenigii. (Plate). Geol. 1862, 
p. 41. 

Woethen, A. H. —Eossils from the Mountain Limestone of Illinois 
and Iowa. St. Louis Trans. I. (1860), p. 569. 

Weight, T. A.—Monograph on the British Eossil Echinodermata 
from the Oolitic Eormations. Part IY. pp. 391—469. Plates 
37—43. (Palaeontojgraphical Society, 1861). 

Wyatt, J.—On the Elint implements in the Drift discovered near 
Bedford. 1861. 

-and T. R. Jones. — On the OrbitulincB of the Chalk, and 
“ Eossil Beads ” of the Drift. Geol. 1862, p. 233. 

Zaddach, G.— Ueber d. Bernstein u. Braunkohlenlager d. Sam- 
landes. 4 plates. Ron. Ges. S. i. page 1. 

Zetjschnee, L.—Sur 1 e Pachyrisma Beaumonti. (Plate). Soc. Geol. 
Bull. 2me. Serie xix. p. 529. 

Zigno, A. de.—Sopra un nuova Genere di Eelce fossile. 1861. 
Zinken, C.—Lagerstatte der Weissenfelser Braunkohlenflora. Z. 

Rat. xviii. p. 444. 
Zittel, K.—Mineralogisch-palaontologische Reise durch Schweden 

und Rorwegen. L. & B. Jahrb. 1860, p. 788. 

The Alphabetical List of Authors in the Bibliography is unavoidably postponed, 

but will appear in the next number. 



XII.—PH ANERO GrAMIA.—BIBLIO GRAPH Y. 

INDEX TO NEW GENERA DESCRIBED IN THE WORKS ENUMERATED. 

Agation, Brongn., 425. 
Alloeeratium, Hf. and T., 441. 
Anaua, Miq., 449 
Atelanthera, Hf. and T., 441. 
Austrobuxus, Miq., 449. 
Azanza, Alef., 416. * 

Balboa, PL and Tr., 456. 
Baranda, Llan., 446. 
Beaucarnea, Lem. 445. 
Bureava, Baill., 417. 

Calycopeplus, PL, 456. 
Calyptroon, Miq., 449. 
Carpophyllum, Miq., 449. 
Castanola, Llan., 446. 
Chasnocephalus, Gris., 437. 
Clusiella, Pl. and Tr., 456. 
Coccoceras, Miq., 449. 
Crsepaloprumnon, Karst., 444. 
Cylindrochilus, Thw., 464. 

Desmostemon, Thw., 463. 
Dimorphocalyx, Thw., 463. 
Dubouzetia, Brongn., 425. 

Gavarretia, Baill., 418. 
Gonocaryum, Miq., 449. 

Hasskarlia, Baill., 417. 
Havetiopsis, Pl. and Tr., 456. 
Hieronymia, All., 465. 

Inodaphnis. Miq., 449. 

Laneasagum, Bedd., 420. 
Leiopyxis, Miq., 449. 
Leitneria, Chap., 427. 
Lepidostemon, Hf. and T., 441. 
Lepidosthamnus, Phil., 455. 
Loxostemon, Hf. and T., 441. 

Mareya, Baill., 417. 
Microsepala, Miq., 449 
Microtinus, CEerst., 453. 
Monanthemum, Gris., 437. 
Montrouziera, Panch., 456. 
Myodocarpus, Brongn. and Gris., 425. 

Nothocnestis, Miq., 449. 
Nothoprotium, Miq., 449. 

Octarrhena, Thw., 464. 
Oedematopus, Pl. and Tr., 456. 

Oreinotinus, (Erst., 453. 
Oxystemon, Pl. and Tr., 456. 

Pang^ia, Vis., 466. 
Paranephelium, Miq., 449. 
Parapanax, Miq., 449. 
Parartabotrys, Miq. 449. 
Payeria, Baill., 417. 
Phialanthus, Gris., 437. 
Physalidium, Penzl., 433. 
Physostigma, Balf., 420. 
Pilospenna, Pl. and Tr., 456. 
Plenckia, Reiss., 460. 
Podadenia, Thw., 463. 
Polythecandra, Pl. and Tr., 456. 
Prumnopitys, Phil., 455. 
Ptychopyxis, Miq., 449. 

Regnaldia, Baill., 418. 
Rhamnidium, Reiss., 460. 
Rhinostigma, Miq., 449. 

Sagotia, Baill., 417. 
Samaropyxis, Miq., 449. 
Schmarckea, Karst., 444. 
Siphoniopsis, Karst., 444. 
Skaphium, Miq., 449. 
Solenotinus, (Erst., 453. 
Storckiella, Seem., 462. 
Strobidia, Miq., 449. 

Talpinaria, Karst., 444. 
Tammisia, Karst., 444. 
Tandonia, Baill., 418. 
Temu, Berg., 422. 
Tetraglossa, Bedd., 420. 
Tetragyne, Miq., 449. 
Tetramerista, Miq., 449. 
Tetrathyrium, Benth., 420. 
Tinus, (Erst., 453. 
Tovomitopsis, Pl. and Tr., 456. 
Trachycarpus, Wdl., 435. 
Trigoniastrum, Miq., 449. 
Trhneranthus, Karst., 444. 
Troostwyckia, Miq., 449. 

Veitchia, Ldl., 445. 
Vieillardia, Brongn. 425. 

Wallia, Alef., 416. 
Wurtzia, Baill., 418. 

Zarcoa, Llan., 446. 



177 

XIII.—ALPHABETICAL LIST OE AUTHOES IN THE 

BIBLIOGRAPHY EOR 1861 * 

Abbott, C. C., 199, 208. 
Adams, Arthur, 194, 212, 214,215, 333, 

335. 
Adams, H., 333, 338. 
Addison, W., (140). 
Aeby, C., 435, (147). 
Afzelius, Adamus, 475. 
Agassiz, Louis, 190, 340, 
Albrecht, R., 199. 
Alder, Joshua, 340. 
Alefeld, Dr., 416. 
Allen, H., 194. 
Allman, Geo., 341. 
Altmn, —, 215. 
Amo, M. del, 416. 
Anca, T., (150). 
Andra, C. G., 437, (150). 
Anderson, John, (150). 
Andrejevie, J., (147). 
Andrews, W., 208. 
Angas, G. F., 194. 
Areschoug, F. W. C., 472. 
Arnaud,—, (150). 
Arndt, R., (142). 
Arnold, F., 473. 
Arrondeau, M., 481. 
Ascherson, P., 416. 
Ashfield, C. J., 416. 
Asverus, Herm., (142). 
Aubert, —, (136). 
Auerbach, L., (146). 
Aube, —, 216. 

Babington, Chas. C., 417. 
Baenitz, C., 417. 
Baer, K. E. v., 190, 194, (134, 147, 150). 
Baglietto, —, 484. 
Bail, Tho., 475. 
Baillet, C., 228. 
Baillon, H., 417, 418, 419. 
Baird, W., 212, 228. 
Baker, J. G., 416. 
Balagh-Coloman, 194, (142). 
Baldamus, E., 199. 
Balfour, J. H., 419, 420. 
Balbiani, G., 342. 
Baly, J. S., 216. 
Barkow, J. C. L., (142). 
Barnston, George, 199. 
Bartlett, A. D., 194, 199. 
Barrande, J., (150). 

* The pages' whose numbers are 
January, 1863. 

N. H. R.—1863. 

Barrow, H. J., (150). 
Bary, A. de, 475, 476. 
Bate, C. Spence, 212, 213. 
Bates, H. W., 216. 
Battaille, C. H., (140). 
Baudemant, E., 194. 
Baumgartner, J., (143). 
Bazin, A., (136). 
Beadle, Der, 216. 
Beale, L. S , (146, 148). 
Beau, M., 427. 
Beck, Richard, 216. 
Bedard, J., (134). 
Beddome, R. H., 420. 
Bell, Robt., 199, 333, 421, (150). 
Belval, Tho., 214, 216. 
Bennett, G., 199, 200. 
Benson, W. H., 216, 335. 
Bensted, W. H., (150). 
Bentham, Geo., 420, 421. 
Bentley, R., 421. 
Berce, H., 216. 
Berg, Otto, 421, 484. 
Berger, —, 438. 
Bergh, R., 214. 
Bergholz, Johannes, (143). 
Berkeley, M. J. and C. E. Broome, 477. 
Berlepsch, H., 190. 
Bemardi, A., 333, 335. 
Bernstein, H. A., 200. 
Berthoud, S. Henry, (150). 
Bertoloni, A., 421. 
Bescherelle, Emile, 473. 
Beyrich, —, 194, 438. 
Bezold, A. ¥., (146). 
Bicchi, C., 422. 
Bichat, —, (134). 
Bielz, E. A., 333 
Biesiadecki, —, (137). 
Bigot, 216. 
Billings, E., (151). 
Billroth, T., (142), 
Binney, W. G., 335. 
Binney, E. W., (151). 
Bischoff, C., 438. 
Bizio, D. G., 422. 
Black, A. A., 422. 
Blaekie, G. S., 422, 
Blaese, G., 422. 
Blain, F., 216. 
Blake, C. C., 184, (151). 

within parentheses will be found in N. II. R. 

N 



178 ALPHABETICAL LIST OF AUTHORS. 

Blakiston, —, 200. 
Blanche!, R., 439. 
Bland, J., 333, 335. 
Blanford, H. F., (151). 
Blanford, W. J., 336. 
Blasins, J. H., 200. 
Bleeker, P., 208. 
Blyth, E., 194, 200. 
Blytt. M. IST., 422. 
Bochmann, E. y., (137). 
Bocquillon, H. T., 422. 
Boeck, C., 431. 
Bockeler, —, (143). 
Bois-Beymond. E. de, (137). 
Bold, T. John, 216. 
Bolle, Carl, 200, 423, 470. 
Bolton, G., (151). 
Boner, Charles, 190. 
Bonissent, —, (151). 
Bonnet, M. 423. 
Bonorden, —, 476. 
Bonsdorff, E. J., 216. 
Bordas, —, 439. 
Bornet, Ed. 423. 
Borsaczow, E., (146). 
Borsenkovv, J., 225. 
Bosch, R. R. van den, 470. 
Bouchard-Chanteraux, —, 336. 
Boucher de Perthes, 194, (144, 151). 
Bourgarel, N., 195. 
Bourgeois, —, (151). 
Bourguignat, J. R , 333, (152). 
Bouyer, M , 336. 
Bowerbank, J. S., 342. 
Bowring, Jno., 217. 
Boyd, R., (134). 
Boyer, A. L., (134). 
Bradley, E. and E. Billings, (152). 
Brady, G. S., 336, 481. 
Brady, H. B., 423. 
Brancker, T., (152). 
Brandt, J. F., 190, (152). 
Braun, —, (137). 
Braun, A., 423, 424, 470. 
Braun, C. F. W., (152). 
Brauer, F., 201. 
Brebisson, —, de, (152). 
Bree, R., 200. 
Brehm, A., 200 
Breiter, W. and H. Frey, (142). 
Bremer, O., 217. 
Breslau, —, (144). 
Brewer, T. M., 200. 
Brinton, W., (142). 
Broca, P., (137, 143). 
Brockholes, J. Fitzherbert, 200. 
Brodie, P. B., (152). 
Brongniart, Ad., 424, 425, (152). 
Bronn, H. G., 190, 333, (152). 

Broome, C. E., 477. 
Brown, A. D., 336. 
Brown-Sequard, —, (137, 146). 
Browell, E. J. J., 200. 
Bruand d’Uzelle, 217. 
Bruch, C., 208, (140). 
Bruch, Ed., (144). 
Briicke, E., (142). 
Bnihl, —, 213. 
Bralle, —, (152). 
Bryant, Henry, 200. 
Buchenau, F., 425. 
Buckley. S. B., 207. 
Budge, J., (134, 146). 
Bunbury, C. J. F., (152). 
Bureau, —, (152). 
Burgue, —, 483. 
Burmeister, H., 195, 217. 
Burmeister, H., and C. Giebel, (152). 
Busk, G., 340, 341. 
Buteux, —, (152). 
Biittner, C., 430. 

Cahanis, J., 200. 
Cailliaud, F., (152). 
Caldesi, —, 484. 
Cambridge, O. P., 214. 
Candeze, H. J., 207. 
Canestrini, J., 209. 
Canton, Edwin, 212. 
Capellini, G-, (152). 
Carpenter, Philip P , 333. 
Carpenter, W. B., 342. 
Carr, Ralph, 200. 
Carriere, M., 426. 
Carruthers, W., 426. 
Carter, H. J., 217, 228, 342, (152). 
Carvallo, —, (153). 
Carus, C. G., 195. 
Caspary, R., 426. 
Cassin, J., 200. 
Castelnau, —., 209. 
Castle, A., (137). 
Caumont, —de, (153). 
Cauvet, M., 427. 
Certier, R., (153). 
Cesati, — , 484. 
Chaillu, Paul du, 195. 
Chapuis, F., 440. 
Chapman, A. W., 427. 
Chapman, E. J., (153). 
Chariot, G., 217. 
Charlton, Edward, 200. 
Chatel, Victor, 200. 
Chatin, Ad., 427, 428. 
Chaudoir, V., 217. 
Chauveau, A., (146). 
Chavannes, —217. 
Chavignerie, B. de la? 201. 



ALPHABETICAL LIST OF AUTHORS. 179 

Chebean, —.,217. 
Chevrolat, A., 217. 
Cienkowski, L., 477, 481. 
Claparede, Ed., 229, 342, (144). 
Clarke, J. Lockhart, (137). 
Clarke, Joshua, 428. 
Clarke, W. B., (153). 
Claus, C., 213, 218. 
Cleghorn, Dr., 428. 
Cleland, Jno., (146). 
Clas, D., 428. 
Cobbold, T. S., 229. 
Cochet, —, (153). 
Cohn, F., 428, 429. 
Coinde, —, 195. 
Coemans, Eugene, 477, 478. 
Colin, G., 229. 
Colin, N., (137). 
Collingwood, Cuthbert, 200, 336. 
Colmeiro, M., 429. 
Commaile et Lambert, 429. 
Contejean, M., 429. 
Cooke, M. C-, 429. 
Cooper, J. G., 190. 
Cope, E. D., 206. 
Coquand, H., (153). 
Coquerel, —, 217. 
Corenwinder, B., 429. 
Cormane, —, 229. 
Cornalia, —, 429. 
Comay, J. E„ (134). 
Cortambert, R., 195. 
Coryisart, L., (142). 
Cosser, E., and Germain de St. Pierre, 

429. 
Coste, M., 209, 338. 
Cotteau, G., (153). 
Cottes, G. de, 218. 
Coues, E., 201. 
Coulon, L., (153). 
Courbon, N., 195. 
Courtiller, M., (153). 
Crewe, R., 218. 
Crisp, E., 191. 
Crotch, W. D., 191, 218. 
Crouillebois, A., (148). 
Czagi, A., 218. 

Dalimer, P., (153). 
D’Alleizette, C., (153). 
Dalton, James, 336. 
Dalzell, H. A. and A. Gibson, 429. 
D’Amnion, E. A., (137). 
D’Archiac, —, (153). 
Dareste, Camille, 201, (144). 
Darwin, C., 218. 
Daubeny, C., 430. 
Davaine, C., 229, (144). 
Davidson, T., 154, 339. 

Davoust, —, 218. 
Davy, J., 209. 
Dawkins, W. B., (154). 
Dawson, J. W., (154). 
Day, G. E., (134). 
Dean, James, (148, 154). 
Debeaux, O., 430. 
Decaisne, J., 430. 
Decandolle, Alph., 430. 
Decandolle, C., 430. 
Deen, J. Yan, (134). 
Deichler, C., (140, 148). 
Deiters, Otto, (148). 
Delanque, J., (154). 
Delavaud, C., 431. 
Delbos, J., 195, (154). 
Delesse, M., (154). 
Delvaille, C., 191. 
Demme, H., (144). 
Dennis, J. B. P., (154). 
Deschamps, H., (134). 
Deshayes, G. P., (154, 155). 
Desmoulins, Ch., 431. 
Desor, —, (155). 
Dewey, C., 431. 
Dickson, Alexander, 431. 
Deesing, —, 229. 
Dobner, E. Ph., 191. 
Doengingk, A., 218. 
Dohrn, C. A., 218. 
Dohrn, H., 333, 336. 
Dohrn, R., (144). 
Doleschall, C. L , 209. 
Dollfuss, A., (155). 
D’Omalius, de Koninck, et Yan Bene- 

den, (155). 
Domeyko, —, (155). 
Donkin, A. S., 481. 
D’Orbigny, A., (155). 
Dorigny, —, (142). 
Doubleday, H, 218. 
Doumero, 214, 218. 
Doumet (Fils), 431. 
Dours, —,218. 
Dow, J. M , 209. 
Dowden, Professor, 432. 
Dozy, Molkenboer, Yan den Bosch, and 

Yan der Sande Lacoste, 472. 
Drake, F., (155). 
Dresser, C., 432. 
Drummond, A. T., 432. 
Duboir, C. F., 2] 8. 
Duchartre, P., 432, 433. 
Duchassaing, P , 341. 
Duchenne, —, (134). 
Duchesne-Duparc, L. V., 481. 
Duckworth, H., (155). 
Dufour, L., 218, 433. 
Dumas, —, 191. 

N 2 



180 ALPHABETICAL LIST OF ATJTHOBS. 

Dumeril, A., 191, 195, 206, 209. 
Dumortier, E , (155). 
Dunker, W. G., 333, 338. 
Dupont, E., (155). 
Durieu, De Maisonneuve, 470. 
Dursy, —, (148). 
Duval-Jouve, J., 433, 470. 
Dybkowski, W. and E. Pelican, (140). 

Eberth, J., 195, 201, 229, 342. 
Ebray, T., (155). 
Ecker, A., (134). 
Eckhard, C., (134, 148). 
Ehlers, E., 229. 
Edwards, Arthur M., (155). 
Edwards, F. E., (155). 
Egerton, P. de M. G., (156). 
Egger, J., 218. 
Ehrenberg, —., 191, 342, (156). 
Ehrmann, J., (140). 
Eichler, A. W., 433. 
Eichwald, E. v., (156). 
Eisenmann, —., (135). 
Eleouet, J. M., 195. 
Elliott, D. G., 201. 
Ellis, G. V., (148). 
Ellman, J. B., 201. 
Eloffe, Arthur, (156). 
Elschnig, A., (140). 
Emmrich,—., (156). 
Engel-Reimers, J. A. J., 436. 
Engelmann, T. W., 342, 433. 
Erra, —., 201. 
Eschricht, D. F., 195. 
Etallon, E., (156). 
Eugenies, —., 218. 
Evans, J., (156). 
Eudes-Deslongchamps, E., (156). 
Eyton, T. C., 201. 

Fages de Chaulnes, G. de, (135). 
Fairmaire, —218. 
Faivre, E., 218, (135). 
Falconer, H., (156). 
Farge, En., (156). 
Farre, A., (157). 
Farre, L., 218. 
Fauvel, —., 219. 
Favre, L. 478. 
Felder, C., 219. 
Fenzl, Ed., 433. 
Fermond, Ch., 433. 
Ferrari, P. W., 219. 
Ferry, H. de, (157). 
Fick, A., 424. 
Fieber, F. X., 219. 
Filippi, F. de, 209, 213, 214, 229. 
Fischer, J. C., 433. 
Fischer-Ooster, —. v., (157). 

Fischer, P., 338. 
Fisher, O., (157). 
Fitzinger, —., 191. 
Fitzroy, R., (157). 
Fleischer, —., 481. 
Flor, G., 219. 
Flourens, P., (135, 137, 146). 
Flower, W. H., 195, (137). 
Folwarczny, (146). 
Fontan, Alfred, (157). 
Forbes, David, (157). 
Fournier, E., 433. 
Fraas, Dr., (157). 
Frauenfeld, G. R., 191,219. 
Fresenius, G, 481, (157). 
Frey, H., 219, (142). 
Freyer, C. F., 219. 
Fries, E. P., 478. 
Fries, T. M., 474. 
Fritsch, A., 201, 433. 
Frivaldsky, —, 219. 
Fromentel, E. de, (157). 
Fiirstenberg, H. F., 215. 
Fuckel, —, 479. 
Fuss, C., 219. 
Fyles, T., 219. 

Gabb, W. M., 333, 338, (157). 
Gadamer, H., 201. 
Gamgee, J. & J. Law, (148). 
Garcia, N., (140). 
Garcke, A., 433, 434. 
Garreau, L., 434. 
Gartner, A., 219. 
Gastaldi, B., (157). 
Gaudry, Albert, (157, 158). 
Gay, J., 435. 
Gebler, —, 219. 
Gegenbaur, C., 206, (144, 146). 
Gehin, J. B., 220. 
Geinitz, H. B., (158). 
Gennari, —, 484. 
Geoffrey, L. de, 201. 
Geoffroy St. Hilaire, Isidore, 196, (135). 
Geological Survey, (158). 
Gerber, G., 472. 
Gergens, —, (158). 
Germain, F., 201, (140). 
Germain de St. Pierre, 429, 435. 
Gerstacker, A., 220. 
Gerstfeldt, G., 213. 
Gervais, P., 191, 196, 206, (158). 
Gibb, —, (158). 
Gibson, A., 429. 
Giebel, C. G., 191, 196, (158). 
Gill, Theodore, 209, 210. 
Girard, —, 220. 
Giraud, L., (159). 
Glaser, L.. 220. 



ALPHABETICAL LIST OP AUTHORS. 181 

Godman, F. and P., 201. 
Godron, A., 435. 
Goehlert, J., (159). 
Goeppert, H. R., (159). 
Goldenberg, F., (159). 
Goldfuss, Aug., (159). 
Gottsche, —, 470, 485. 
Goltz, H. F., (140). 
Gordon, George, 220. 
Gorup-Besanez, — v., (135). 
Gosse, A., 196. 
Gosselet, Jules, (159). 
Goubert, Emile & Zittel, —, (159). 
Gould, J., 196, 201, 202. 
Graaf, H. W. de, 220. 
Graells, M. de la Paz, 435. 
Gras, S., (159). 
Gras, Aug., 435. 
Gratiolet, —, 198. 
Gray, Asa, 435, 436. 
Gray, J. E., 191, 206, 210, 338, 482. 
Gray, G. R., 202. 
Gray, H., (148). 
Grebel, C., 220. 
Gredler, V., 334. 
Greene, J. Reay, 340. 
Green, William, 191. 
Grenier, Ch., 436. 
Gressly, —, 482. 
Greville, R. K., 482. 
Griffith, R., (159). 
Grindon, L. H., 436. 
Gris, Arthur, 424, 425, 436, 437. 
Grisebach, A. H. R., 437. 
Groenland, J., 437. 
Gross, A., (159). 
Grosse, Ernst, 457. 
Griibe, A. D., 191. 
Griibe, E., 229, 341. 
Griinewaldt, M. v., (159). 
Grunow, A., 485. 
Giibler, A., 437. 
Gudden, —, 215. 
Giimhel, C. W., (160). 
Guenee, A., 220. 
Gunther, A., 206, 207, 210, 211. 
Guerin, —, 220. 
Guibourt, W., 437. 
Guillard, A., 437. 
Guillebot, de Nerville, (160). 
Gulliver, Geo., 437. 
Guntlach, J., 196, 202. 
Gurney, J. H., 202. 
Gyllenskoeld, —, (142). 

Haast, Julius, 191. 
Haerkel, E., 343. 
Hagen, —, (160). 
Hagery, H., 220. 

Halbertsma, H. J., (146). 
Hall, Archibald, 192. 
Hall, H. C. van, 438. 
Hall, J., (160). 
Hallier, Ernst, 438. 
Hamel, L., (146). 
Hancock, A., 336. 
Hancock, Jno., 202. 
Hanley, Sylvanus, 338. 
Hamon, M., 220. 
Hanstein, —, 471. 
Hardy, James, 192, (160). 
Harkness, R., (160). 
Harless, Emile, (137). 
Harley, J., (160). 
Harold, E. v., 220. 
Harris, T. W., 220. 
Hartig, Thos., 439. 
Harting, P., 338, (135). 
Hartinger, A., 438. 
Hartlaub, G., 202. 
Hartmann, R., 211, (137). 
Harvey, W. H., 482. 
Hasskarl, J. R., 438. 
Hauer, F. v., (160). 
Haughton, S., (160). 
Hausmann, A-, 202. 
Hebert, E., (160). 
Heckel, J., and R. Kner, (161). 
Hector, J., 438. 
Heeger, E., 192. 
Heer, Oswald, (161). 
Heiden, C. H. G., (161). 
Heidenhain, R., (135). 
Heine, C., (140). 
Heine, F., 200, 202. 
Heldreich, Th. de, 438. 
Helfrich, —, 196. 
Hendry, W., 482. 
Henke, W., (137). 
Hellmann, —, 202. 
Hepp, Philip, 474. 
Henle, J., (148). 
Henle, T., (142). 
Henle u. Meissner, (135). 
Hensel, R., 196. 
Hensel, H., (161). 
Henslow, J., 438. 
Hensen, —, (140). 
Herbich, Fr., 440. 
Herder, F. ab., 458. 
Hering, E., (135). 
Herklots, J. A.. 192, 213, 220. 
Hermann, Ludimar, (137, 146). 
Herrich-Schaeffer, 220, 221. 
Hesse, N., 213. 
Hessling, T., and J. Kollmann, (148). 
Heufler, Ludwig v., 472. 
Heuglin, T. v., 192, 196, 202. 



182 ALPHABETICAL LIST OP AUTHORS. 

Hewitson, W. C., 221. 
Heyden, C. v., 221. 
Heynemann, F. D., 336. 
Hicks, J. Braxton, 212, 482, 
Higgins, H. H., 334. 
Hildebrand, F., 438, 482. 
Hill, Richard, 221. 
Hincks, J , 340, 341. 
Hincks, W., 430. 
His, W., (142), 
Hisinger, Ed., 221. 
Hislop, S., (161). 
Hodge, George, 192, 215, 230, 341. 
Hoelzl, R., 440. 
Hoeyen, Yan der, 338, (146, 148). 
Hofraeister, W., 440. 
Hoffmann, J., 221. 
Hoffmann, Hermann, 440, 479. 
Hoffmann, L., 341. 
Holden, L., (146, 148). 
Holdsworth, E. W. H., 341, 
Holland, T., 203. 
Holmberg, H. J., 211. 
Holmgren, A. E., 221. 
Holmgren, F., (140). 
Holsbeck, H. v., (148), 
Homeyer, A. F., 203. 
Flooker, J. D., 441. 
Hooker, W. J., 471, 
Hornes, M., (161). 
Houghton, W., 230. 
Howard, J. E., 442. 
Howse, R., 213, 230, 336, 338, (161). 
Huell, Q. M. R., 221. 
Humphry, G. M., (146). 
Hunter, Jno., 92. 
Hyrtl, J., (146, 148). 
Huxley, T. H., 196, (161). 

Inchhald, P., 221. 
Irmisch, Th., 442. 

Jackson, —, (161). 
Jacobson, H., (140). 
Jacquart, H., 207. 
Jacque, Ch., 203. 
Jan, —.207. 
Janisch, C., 482. 
Janson, E. W., 221. 
Jaubert, J. R., 221. 
Jaubert, M. le Comte, 442. 
Jeffreys, J. Gwyn, 192, 334, 338, (161). 
Jekel, IE, 221. 
Jessen, C., 442. 
Joby, L. Howard, 203. 
Johnson, J. Yate, 213, 341. 
Joly, N., and Ch. Musset, (144). 
Jones, T. R., 192, 343, (162). 
Jordan, A., 442. 

Jourdan, M., (162). 
Juratzka, J., 472, 485. 

Kabsch, W., 442, 443. 
Karrer, F , (162). 
Karsten, Hermann, 443, 444, 462. 
Kaup, 211. 
Kawell, H., 221. 
Keddie, W., 444. 
Keferstein, A., 221. 
Keferstein, W., 479. 
-and E. Ehlers, 192. 
Kehlberg, —, 192„ 
Keller, A., 221. 
Kennicott, R., 207. 
Kerner, A., 444. 
Kerner, J., 444. 
Key, Ernst Axel, 207, (142). 
Keyserling, E., 211. 
Kickx, —, 444. 
Kiesenwetter, H. v., 221. 
Kiprijanoff, V., (162). 
Kirclihoff, Alf., 444. 
Kirkby, J. W., (162). 
Kirschleger, Fr., 444. 
Klebs, —, (138, 144). 
Klein, —, 196. 
Klinggraeff,—,v., 444. 
Klinsmann, E. F., 445. 
Kinahan, J. R., 196. 
Kner, Rud., 211. 
Koch, K., 196. 
Koeberle, —, 230. 
Kcechlin, Schlumberger, and Schimper, 

(162). 
Koerber, G. W., 474. 
Kolb, J., (144,148). 
Kolliker, A., (138, 143, 144, 148). 
Kollmann, J., (141). 
Koninck, L. de, 443, (162). 
Korte, A., 197. 
Kotschy, Thos., 445. 
Krause, W., (135). 
Krempelhuber, A„ 474. 
Krohn, A., 336, 341. 
Kronhelm, A. v., 221. 
Kriiper, T., 203. 
Kiihne, W., 434, (138,146). 
Kiitte, F., (143). 
Kiitzing, F. T., 482. 
Kurr, —, 192. 
Kutschera, F., 221. 

Laboulbene, —, 222. 
Lacaze-Duthiers, 339, 341. 
Lacassin, J. A., 197. 
Lacepede, —, 197. 
Lacroix, S. de, 445. 
Laennec, T., (148). 



ALPHABETICAL LIST OF AUTHORS. 183 

Lallemand, —, et — Sirodot, 222. 
Lamballe, Jobert de, (148). 
Lambert, Ed., and — Burgue, 483. 
Lamont, James, 197. 
Landerer, X., 445. 
Langel, A., 450. 
Langer, C., (147). 
Langer, K., 212, (149). 
Langhaus, Th., 436 (149). 
Lanoix, Gustave, 192. 
Lartet, Ed. (162). 
Lasch, W., 471. 
Lassus, A. de, 445. 
Latham, R. G., (135). 
Laugel, A. (162). 
Law, J., 436. 
Lavocat, —, (135,149). 
Lawrence, G. N., 203. 
Lawson, H., 212, 230, 336. 
Lea, Isaac, 336, 338. 
Lecoq, —, 445. 
Lederer, J., 222. 
Le Dien, Emile, 472. 
Ledwich, T. H., and E., (149). 
Lee, J. E., 211. 
Lefevre, Ed., 445. 
Le Grand, G., 222. 
Leisering, A. G. T., 197, 
Lemaire, C. 445. 
Lepine, Jules, 445. 
Lereboullet, —, 211, 213, (144). 
Lespinasse, G., 483. 
Lesquereux, L. (162). 
Letourneux, T., 445. 
Leuckart, R , 192, 222, 343. 
Lewin, —, (144). 
Lewis, F. W., 483. 
Lewis, J., 336, 339. 
Leycester, A. A., 203. 
Leydig, Franz, 197, 230. 
Leymerie, —, (162). 
Lieberkiihn, N., (135). 
Liebermeister, —, (141). 
Lightbody, R., (162). 
Liharzik, F., (135). 
Lilljeborg, W., 197, 203, 213, (162). 
Lincecum, Gideon, 222. 
Lindermeyer, (162). 
Lindley, Jno., 445. 
Lindsay, W. L., 445, 474. 
Lindstrom, Af. G., (163). 
Lipoid, Y., (162). 
Lister, W., (163). 
Livingstone, Jno. S., 445. 
Llanos, F. A., 446. 
Lloyd, Jno., 446. 
Lobb, Harry, (138). 
Lobb, —, 483. 
Loew, H., 222. 

Logan, R. F.. 222. 
Logan, W. E., (163). 
Logie, Alex , 446. 
Longet, T. A., (135). 
Loriol, P. de, (163). 
Lothian, J., 446. 
Lowe, Jno., 446. 
Lowe, R. J., 337. 
Lubbock, Jno., 212, 337. 
Lucas, J. C. G., 197, (149). 
Lucas, C., 446. 
Lucas, H., 215, 222. 
Ludwig, C., (135). 
Ludwig, K., and W. Tomsa, (144). 
Ludwig, R., (163). 
Luschka, H., (143, 144, 149). 
Liitken, C. F., 214, 341. 
Lyman, Theodore, 230. 
Lyon, S. S. (163). 

Macalister, J. H., (163). 
M‘Andrew, Robt., 334. 
M‘Coy, F., and Griffith, R., (164), 
-and Salter, J. W. (164). 

M‘Chesney, J. H., (163). 
M‘Cready, —, 341. 
Macdonald, J. D., 339, 340. 
Macdonnell, R., 211. 
Macgillivray, P. H., 340. 
Macintosh, W. Carmichael, 213. 
Mackie, S. G. (163). 
Mach, E., (138). 
Machlaehlan, R., 222. 
Macvicar, —, 446, (135). 
Malaise, C., (164). 
Malmgren, A. J., 462. 
Mann, J., 223. 
Mann, G., 446. 
Marcel de Serres, —, 198, (147, 164). 
Marcet, W-, (143). 
Marchand, Leon, 446. 
Marcou, J., (164). 
Margo, T., (149). 
Marseul, S. A. de, 223. 
Marsson, Tho., 446. 
Martegoute, —, (144). 
Martens, —, 211. 
Marston, A., (164). 
Martin, J., (164). 
Martins, C., 446. 
Masius, H., 192. 
Mason, F. 447. 
Massalonga, A., 223, (164). 
Masters, M. T,, 447. 
Matteucci, M., (138). 
Matthews, A., 223. 
Matthes, B., 197. 
Mauthner, L., (138). 
May, J. W., 223. 



/ 

184 ALPHABETICAL LIST OF AUTHORS. 

Mayer, C., (164). 
Mayr, G. L., 223. 
Meade, R. H., 215. 
Meek, F. R., (164). 
Meissner, G., and C. Biittner, (143). 
Melicocq, Le Baron de, 431. 
Melleville, —, (164). 
Mengelbir, W., 223. 
Menke, K. T., (164). 
Mennell, H. T., 337. 
Meray, R. F., (164). 
Merkel, C. L., (141). 
Mettenheimer, C., 343. 
Mettenins, —, 471. 
Meuron, T. (165). 
Meves, W., 203. 
Meyer, H. v., 197, 434, (147, 149, 165). 
Meyer, G. H., 437. 
Meyrick, Jno., 197. 
Mice, L., (136). 
Michalet, Eugene, 447. 
Michelin, H., (165). 
Michelotti, J., 341. 
Micklitz, F., 223. 
Miegeville, L’Abbe de, 448. 
Miers, Jno., 448, 449. 
Miquel, F. A. W., 449, 450,472. 
Mile, Jos., 449. 
Milde, Dr., 449, 471, 473. 
Miller, L., 223. 
Miller, C., 223. 
Milne-Edwards, (Alphonse, 192, 213, 

(147, 165, 166). 
Milne-Edwards, H. (135). 
Mink, W., 223. 
Mitchell, S. Weir, 207. 
Mitchell, Hugh, (166). 
Mitten, W. 485. 
Moebius, R. 197. 
Mobius, K. 343. 
Morch, Otto A. L., 337, (166). 
Moquin-Tandon, —, 337. 
Mohl, H. y., 450, 451. 
Mohrenstern, S. v., (166). 
Moleschott, J., (136, 144). 
Molin, R. 230, (166). 
Moll, L , and E. Gayot, 197. 
Molyneux, W., (166). 
Montagne, C., 484. 
Montigny, —, (166). 
Montrouzier, —, 223, 
Moore, Thomas J., 337. 
Moore, C., (166). 
Moore, —, 472. 
Morawitz, F., 223. 
Mordecai, —, 211. 
More, A. G., 452. 
Morelet, Arthur, 334. 
Morison, David P., 215. 

Morris, J. G., 223. 
Morris, F. O., 223. 
Morris, J., and G. E. Roberts, (166). 
Mortillet, Gabriel de, 334, (166). 
Morton, G. H., (166). 
Motschoulsky, M. Victor, 223. 
Mouls, X., 339. 
TVfnllpr <4 
Muller, Fritz, 339, 340, 341, 452. 
Muller, H., 207, 211, (138). 
Muller, K., 452, 472. 
Muller, Ph. J., 452. 
Miinter, J., 479. 
Mulsant, E., 223. 
Munch, Pfarrer, 452. 
Munk, Hermann, (138). 
Munro, W., 452. 
Murray, And., 223. 
Musset,. C., 432. 

Nageli, C., 452, 453, (483). 
Naudin, M., 453. 
Nave, J., 483. 
Neale, E. Vansittart, 193, (145). 
Neubert, W., 203. 
Neugeboren, J. L., (166). 
Newman, Edward, 203, 223. 
Newton, Alfred, 193, 203, (166). 
Newton, Edward, 204. 
Nilsson, F., 211. 
Nilsson, S., 207. 
Nitschke, Th., 453. 
Nogues, A. F., (166). 
Nordmann, Alex., (166). 
Nordmann, Arthur V., 204. 
Norman, Alfred Merle, 214, 230, 337, 

453. 
Norman, George, 483. 
Norman, J. M., 475. 
Norris, Thaddeus, 211. 
Noulet, J. B., 193, (167). 
Notaris, — de, 484. 
Nowicki, M., 224. 
Nylander, W., 474, 483, 485. 
Nyst, H., (167). 

Oberneier, Franz, (138). 
Odemheimer, Fr., 193. 
Oehl, F., (141). 
(Ersted, A. S., 453. 
Oldham, Thomas, (167j. 
Oliver, Dan., 453, 454. 
Ollier, —, (147). 
Opel, F. M. Ed., 204. 
Oppel, A., 214, (167). 
Ooster, W. A., (167). 
Ordway, Albert, (167). 
Osten-Sacken, 224. 



ALPHABETICAL LIST OE AUTHORS. 185 

Ott, A., 224. 
Ottli, G., 480. 
Ondaatje, W. C., 454. 
Oudemans, C. A. J. R, 454. 
Owen, D. D., (167). 
Owen, Richard, 197, (167, 168). 
Owen, Robert, 204. 
Owsjannikow, P., 214, (138). 
Ozanon, Ch., 454. 

Page, D., (168). 
Pagensteeher, A., 207. 
Pagenstecher, H. A., 214, 215. 
Paiva, —, 224, 
Pancic, Josef, 473. 
Panum, P. L., (138). 
Pappenheim, M., (138). 
Parfitt, Ed., 224, (168). 
Parker, W. K., 204. 
-andT. R. Jones, 343, (168). 
Parlatore, Ph., 454. 
Pascoe, F. P., 224. 
Pasteur, L„, 193, 343, 480. 
Pauckert, C. A., 455. 
Pavy, F. W., (143). 
Payen, M., 455. 
Pelican, E., 428. 
Pellatt, Edmond, (168). 
Pelzeln, A. y., 204, (145). 
Pengelly, W., (168). 
Pennetier, G., (136). 
Perger, A. R. von, 455. 
Perkins, V. R., 224. 
Perrier, —, (168). 
Personnat, V., 455. 
Peter, Herm., 455. 
Peters, W. C. H., 197, 207, 215. 
Petit de la Saussage, 334. 
Petzhold, A., (168). 
Pease, W. H., 334. 
Pfeiffer, L., 334, 337. 
Philipeaux, J. M., (138). 
Philippi, R. A., 224, 455. 
Pictet, F. J., (168). 
Piette, E., 337, (168). 
Pitra, Adolp., 455. 
Planchon, J. E. and J. Triana, 455, 456. 
Plant, J., (169). 
Pies, M., 456. 
Ploss, —, (145). 
Poirrier,B., (169). 
Pokorny, A., 456, 473, 480, (169). 
Politzer, A., (138). 
Polonio, A. F., 456, (169). 
Ponech, —, (169). 
Pouchet, —, (145). 
Power, J. A., (149). 
Power, Jeannette, 334. 
Power, J. Hatch, 437. 

Powrie, J., (169). 
Praun, S. v., 224. 
Preller, C. H., 224. 
Prest, W., 224. 
Prestwich, J., (169). 
Price, Jno., 341. 
Prillieux, Ed., 456, 457. 
Prime, Temple, 339. 
Prittwik, —, 224. 
Prout, H. A., (169). 
Puel, T., 457. 

Quatrefages, A. de, 197. 
Quenstedt, —, (169). 

Radde, G., 197. 
Rabenhorst, —,485. 
Rambaud, —, 435. 
Rand, E. S., jun., 457. 
Raspail, F. V., (169). 
Rathke, H., 207, 221, (145). 
Ratzeburg, —, 458. 
Raulin, —, (169). 
Ravenel, Edmund, 334. 
Ravensworth, Lord, 204. 
Ravin, E., 458. 
Ravitsch, J., (143). 
Recklingshausen, —, (141). 
Reeve, Lovell, 334, 337, 339, 340. 
Regel, E., 458. 
Rektorzik, E., (141). 
Reichardt, H. W., 459, 473, 485. 
Reiche, L., 224. 
Reichert, C. B., 208, (139, 145). 
Reichenbach, L., and H. G. (fil), 460. 
Reinhold, F., 224. 
Reissek, S., 460. 
Reissner, E., (139). 
Reinhardt, J., 204, 208. 
Reinsch, P. F., 460, 473. 
Remy, E. A., 460. 
Remy, Jules, 480. 
Rentsch, S., (145). 
Reuss, Aug. E., 343, (169, 170). 
Ricchiardi, —, 204, (139). 
Richemond, L. de, 197. 
Rickman, Chas., (170). 
Riddell, Thomas, 197. 
Riesenfeld, A., (141). 
Rindfleisch, E., (141). 
Rippmann, T., (149). 
Ritschl, G., 460. 
Ritter, C., (139). 
Robert, E., (170). 
Roberts, G. E., 455, (170). 
Robin, C, 193, 215, 230, (145, 149). 
Rochebrune, A. de, 460. 
Rodd, E. H., 204. 
Rodet, J. A., 460. 



/ 

186 ALPHABETICAL LIST OF AUTHORS. 

Romer, E., 339. 
Romer, F., (170). 
Rossler, —, 224. 
Rogenhofer, —, 224. 
Roger, J., 225. 
Rogers, W. B., (170). 
Rolle, F., (170). 
Rolleston, G., and C. Robertson, 339. 
Rondani, —, 225. 
Rosenthal, .T., (141). 
Ross, B. R., 198. 
Rouget, M., (136). 
Roussol, Ernest, 480. 
Rouville, P. de, (170). 
Rowell, J., 337. 
Roze, Ernest, & Emile Bescherelle, 473. 
Rudinger, —, (139). 
Riitimeyer, —, (170). 
Ruspini, H., 225. 
Ruthe, J. F., 225. 

Salle, —, 480. 
Salm, Horstmar, 211. 
Salter, J. W., 452, (171). 
Salter, S. J. A., 230. 
Salvin, Osbert, 204, 208. 
Salzmann, —, 230. 
Sandberger, F., (171). 
Sandberger, G., 337. 
Sappey, P. C., (136, 149). 
Saporte, F., 459. 
Sars, M., 193, 337, 342, (171). 
Sartorius, A., 225. 
Sauer, —, (145). 
Saville, —, 204. 
Saxley, H. L., 204. 
Schaufuss, L. W., 225. 
Schalikoff, J., and J. Bersenkow, 225. 
Schaum, H., 225. 
Schatiloff, J., 204. 
Scheiber, S. H., (147). 
Schenck, A., 225, 460, 483. 
Schiefferdecker, W., (171). 
Schiff, J. M., (136, 139). 
Schiel, J., 193. 
Schimberger, J., 460. 
Schimper, W. P., 450, 473. 
Schiner, J. R., 225. 
Schlatter, G. F., 198. 
Schlegel, H., 198, 205. 
Schlechtendahl, D. F. L. v., 461, 480. 
Schleiden, M. J., 461. 
Schlonbach, —, (171). 
Schlotthauber, A. F., 461. 
Schlumberger, J., (171). 
Schmidt, A., (141). 
Schmidt, E. E., (171). 
Schmidt, F., 225, (139). 
Schmidt, Oscar, 230. 

Schnitzlein, •—, 461. 
Schneider, A., 231. 
Schott, H. G., 461. 
Schreiber, C. A., (145). 
Schrenck, L. v., 225. 
Schroeder van der Kolk, J. L. C., (143). 
Schultz-Bipont., C. H., 461, 462. 
Schultz, F., 462, 473. 
Schultz, J. C., 461. 
Schultz-Schultzenstein, —, 462. 
Schultze, B. S., (145). 
Schultze, C. A. S., 215. 
Schultze, F. E , 211, (139). 
Schultze, Max, 211, 343, (136,139, 149). 
Schumacher, W., 462. 
Schwartz von Mohrenstern, G., 337. 
Scliwarzenbach, V., 462, (171). 
Schweigger-Seidel, F., (141, 143, 149.) 
Schweinfurth, G., 462. 
Sclater, P. L., 193, 198, 204, 205. 
Scohy, —,(171). 
Scott, J., 225, 226. 
Scott, R. H., (171). 
Scudder, H. S., 226. 
Seebach, K. v., (171). 
Seehaus, C., 462. 
Seely, Harry, (171, 172). 
Seemann, B., 462. 
Seiberts, —, (172). 
Selin, G., 462. 
Sepp, J. C., 226. 
Seubert, M., 462. 
Shipstone, W., 226. 
Shumard, B. F., (172). 
Siebold, C. Th. E. v., 226, (143, 145). 
Signoret, V., 226. 
Siming, Th. P., A. Karsten, and A. J. 

Malmgren, 462. 
Simpson, W. H., 205. 
Sismonda, E., (172). 
Slack, H. J., 343. 
Slack, J. H., 198. 
Slaney, W. H., 198. 
Smith, F., 226. 
Smith, Gilbert N., (172). 
Smitt, F. A., 214. 
Sneller, P. C. T., 226. 
Soemann, L., and — Triger, (172). 
Sorby, H. C., (172). 
Souchon, —, and — Rambaud, (147). 
Sourd-Dussiples, E. C., 463. 
Speyer, O., (172). 
Spreitzenhofer, G. C., 205. 
Stal, C., 227. 
Stainton, H. T., 226, 227. 
Staudinger, O., and M. Wocke, 227. 
Steenstrup, J., 214, (172). 
Steindacher, —,211. 
Steine, C., 429. 



ALPHABETICAL LIST OF AUTHORS. 187 

Stellwag, v. Carion, C., (139). 
Stenzel, K. G., 472. 
Stevenson, Henry, 205. 
Stewart, T. IT., 231. 
Stieda, L., (139). 
Stiehler, A. W., (172). 
Stierlin, G., 227. 
Stimpson, W., 335. 
Stizenberger, Ernst, 475, 485. 
Stoddart, W. W., (172). 
Stodder, Charles, 484. 
Stoeven, J. van der, 434, 436. 
Stohmann, F., 463. 
Stoliczka, F., (172). 
Stone, Stephen, 205. 
Stoppani, A., (172). 
Strahl, C., 214. 
Strauch, A., 227. 
Streinz, W. M., 481. 
Strieker, S., 208. 
Strobel, —,335. 
Strohl, E., (145). 
Strombeck, H. v., (172). 
Stur, D., 463. (173). 
Suckley, G., 205. 
Sucquet, J.P., (141). 
Sness, E., 340. (173). 
Swallow, G. C., (173). 
Swinhoe, R., 206. 

Tasche, —, (173). 
Tassi, A., 463. 
Tate, George, 337. 
Tatnall, Edw., 463. 
Taylor, J., (173). 
Teichmann, L., (141). 
Tennent, J. Emerson, 193. 
Terquem, O. & E. Piette, (173). 
Terreil, A., 193. 
Thienemann, H. W., 463. 
Thomson, C. G., 227. 
Thompson, W., 211. 
Thomson, W. Wyville, 231, (173). 
Thore, —, (173). 
Thoreau, H. D., 198. 
Thoron, O. de, 211. 
Thurmann, J., (173). 
Thwaites, G. H. K., 463. 
Timbal-Lagrave, Ed., 464. 
Tischbein, —, 227. 
Tissot, J., 198, (136). 
Tomes, R. F., 198. 
Tommasini, R., 464. 
Tomsa, W., 432. 
Tournal, —, (173). 
Traube. M., (141, 143). 
Traugott, J., (149). 
Trautsehold, H., 193, (173, 174). 
Treviranus, L. C., 464, 465. 

Trevisan, Y. G., 475. 
Tribolet, —, (174). 
Tristram, H. B., 335. 
Troschel, F. H., 338. 
Tryon, G. W., 339, 355. 
Tschudi, Fr., 193. 
Tulasne, L. R., 465. 
Turner, W., (147). 
Tylor, A., (174). 

Uffelmann, —, (139). 
Uhde, C. W. F., 198. 
Uloth, W., 485. 
Unger, F., 465, (174). 

Valenciennes, A., (174). 
Valatour, Martial, 211. 
Van Beneden, P. J., 198, 211, 214, 443, 

(174). 
Van Westmaas, F. A., 227. 
Valentin, G., (136, 139). 
Vennor, H. G., 206. 
Verlot, B., 465, 466. 
Vierordt, K, (136). 
Vigouroux, —, (141). 
Viner, Hart, 227. 
Visiani, R. de, 431, 466. 
Vogt, C., (136). 
Volger, O., (174). 
Vollenhoven, S. C. S., 227. 
Vriese, W. H. de, 466. 
Vrolik, —, (149). 
Vulpian, A., (139). 
Vulpius, Fr., 466. 

Wacker, H., 466. 
Wagner, A., (174). 
Wagner, Joh., (139). 
Wagner, R., 194, 198, 199, 421, 427, 

(136). 
Waldeyer, G., (147). 
Walker, Francis, 227. 
Wallace, A. R., 206. 
Waller, A., (140). 
Wallich, G. C., 194, 231. 
Walpers, —, 466. 
Walser, Dr., 466. 
Walter, G., 139. 
Wankel, H., 194. 
Wartmann, Prof, 466. 
Waterhouse, G. R., 227. 
Weber, Ed., (147). 
Weddell, H. A., 467. 
Wedl, C,, 140. 
Wegener, E., 467. 
Weihen, E., (149). 
Weismann, A., (147, 149). 
Weinland, D. F., 231. 
Weiss, A., and J. Wiesner, 467. 



188 ALPHABETICAL LIST OE ATJTHOES. 

Weiss, E., (174). 
Weiss, W., (141). 
Welcker, H., and Sweigger-Seidel, (143). 
Welwitsch, F., 468. 
Wendt, E., (175). 
Werneburg, —, 227. 
Wesmael, A., 468. 
West, Tuffen, 228. 
Westendorp, G. D., 485. 
Westwood, J. O., 213, 228. 
Wenzel-Gruber, —, (141, 145, 147). 
Wheatley, C. M., (175). 
Wheaton, J. M., 206. 
White, Adam, 215. 
White, —, 231. 
White, F. B. W., 468. 
White, J. C , 199. 
White, M. C., (175). 
Whiteaves, J. F., (175). 
Wicke, W., 468. 
Wied, Max. V., 194, 199. 
Wiegandt, A., (143). 
Wiesner, 467, 468. 
Wigand, A., 468, 481. 
Wilde, O., 228. 
Willkomm, M. and J. Lange, 469. 
Williams, R. P., 206. 
Williamson, A. E., 335. 
Willebrand, F. v., 469. 
Willis, T. R., 335. 
Willmann, E., (136). 
Wilson, Dr., (150). 
Wimmer, F., 469. 

Winkler, A., 469. 
Wittich, V., 199, (147). 
Wocke, M., 227. 
Wocke and Staudinger, 228. 
Wolff, J., (147). 
Wolf, H. and F. Roemer, (175). 
Wollaston, P. V., 228. 
Wood, S. V., 464. 
Wood, Horatio C., 215, (175). 
Woodward, S. P., (175). 
Wormald, Percy C., 228. 
Worthen, A. H., (175). 
Wossidlo, P., 469. 
Wright, T. A., (175). 
Wright, T. Strethill, 342, 343. 
Wrzesniowski, A. O., 343. 
Wucherer, O., 208. 
Wundt, W., (140). 
Wyatt, J., (175). 
Wyman, Jeff, 199, 212, 228. 

Zabel, H., (150). 
Zaddach, G., (175). 
Zeller, —, 228. 
Zenker, F. A., (143). 
Zetterstedt, J. E., 473. 
Zeuschner, L., (175). 
Zigno, A. de, (175). 
Zimmermann, G., (141). 
Zinken, C., (175). 
Zittel, K, (175). 
Zollinger, H., 469. 



THE 

NATURAL HISTORY REVIEW: 
A 

QUARTERLY JOURNAL OF BIOLOGICAL SCIENCE. 

■SjLoieurs. 

XIY.—On Species. By A. De Candolle.* 

There are two classes of Naturalists, viewing tlie great question of 

the Origin of Species from as many points of view, whose opinions, 
in so far as they are founded on faithful observation, are entitled to 
grave consideration, and perhaps to equal weight. Of these the first 
includes Physiologists and Anatomists, who investigate the minute 
structures, order and methods of development, of the organs of animals 
and plants, and the absolute and relative values of the functions per¬ 
formed by these organs. The second includes systematists, who 
apply the results of the Physiologists’ and Anatomists’ studies, to¬ 
gether with those of their own special labours, to the discovery of 
the kinds and degrees of relationship existing between the groups of 
animals and plants. Amongst the latter, Professor De Candolle holds 
a distinguished place under every point of view, and may therefore 
claim, with confidence, an attentive hearing from Naturalists during the 
present crisis. And that the result will not disappoint us, it is the 
purport of this article to show in the following resume of, and 
remarks upon, his learned and most conscientious paper. 

The necessity of making a complete systematic revision of the 
whole family of Oaks, Chesnuts, &c. for the XVIth volume of the 
“ Prodromus Systematis Vegetabilium,” has offered to Professor De 
Candolle an opportunity of testing the theory of the Origin of Spe¬ 
cies by variation and natural selection, by studying the characters of 
a very large group of very variable but conspicuous plants, found 
both recent and fossil, throughout nearly the whole Northern hemi- 

* Etude sur l’Espece, a l’occasion d’tine revision de la famille des Cupuliferes, 
par M. Alph. De Candolle. Tire de la Bibliotlieque universelle de Geneve. (Arch, 
des Sciences Phys. etNat.) Nov. 1862. 



190 REVIEWS. 

sphere. Amongst all the collections brought together for this revi¬ 
sion, M. De Candolle discovers little novelty, and he therefore turns 
with eagerness to subsidiary questions* which their study offers for 
solution, and says,—“ Griven a large assemblage of analogous forms, 
I have endeavoured of these to constitute subordinate and allied 
groups, proving, as far as possible, the value of each. Having thus 
fixed a small number of truly natural groups, I shall be better able 
to comprehend their true nature and to divine their origin, which is 
my object.” 

1,—Grouping of Cupuliferous Plants. 

After enumerating the collections and their extent, upon which he 
has worked, M. De Candolle makes the following observation:—In oaks 
and their allies certain characters vary upon the same branch, and 
cannot, therefore, afford specific characters; and when the variations on 
the same branch are very marked, as the leaves being entire and 
toothed, or the base of the limb blunt and sharp, he takes note of the 
number of branches, amongst all the specimens, on which both char¬ 
acters existed. Thus, of 84 specimens of Q. coccifera, L., 13 had 
leaves—some entire and some toothed ; whilst, in all the rest, all the 
leaves were either entire or toothed. Unfortunately other characters 
were not so easily classed, because they varied more in degree —such 
is the case with the length of the leaf-stalks, the lobing, &c. of the 
leaves, and the swelling of the scales of the cup. 

The principal variations, observed by the author, in the organs on 
the same branchf of Cupuliferse occur in the length of the petiole, which 
varies between 1 and 3 ;—the form of the limb, from an elongated 
ellipse to ovoid and obovoid ;—the lobing or toothing of the leaf, which 
presents innumerable variations from entire to pinnatifid;—extremity 
of the leaf, from acute to blunt;—base of the leaf, sharp, blunt, or 
cordate;—pubescence of leaves; for although almost all have the 
young leaf pubescent beneath, in older states there may be persistent 
and caducous hairs on the same leaf;—bracts and male perianth, the 
bracts being very caducous afford no good characters in dried speci¬ 
mens ; —the perianth varies much in depth and amount of lobing; —* 
the number of stamens varies in different flowers, and has no determi¬ 
nate relation to the lobing of the perianth ;—anthers, mucronate and 
blunt, on the same catkin;—fruit-bearing peduncles, which attain their 
due length at the flowering period, and vary more on the same branch 
than do the petioles, differences of 1 to 3 being frequently surpassed ; 
•—number of fruits varies extremely on the same branch ;—the form 

* M. De Candolle observes, that the question of species, their limits, modifica¬ 
tions and origin has been neglected since the days of Linnseus. We cannot under¬ 
stand what is here meant; for not to mention Lamarck, and that very able but unsound 
work, the “ Vestiges of the Natural History of the Creation,” and the long train of 
treatises to which it gave birth, surely the works of St. Hilaire, Owen, Edward 
Forbes, Lyell, and numberless other men, show that these subjects have never 
been neglected. 

f It should be borne in mind, that this so called branch, is nothing more than a 
twig, rarely exceeding 10 inches long, preserved for the Herbarium. 
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of the full grown cup is fairly constant, but the form of the base often 
varies, as from turbinate to hemispherical and from blunt to atte¬ 
nuated;—the gibbosity of the bases of the scales varies very much, 
their direction, which is always straight when young, becomes patent 
or reflexed in age, but mature normal cups are very constant in this 
respect;—terminations of the scales of the cup, in some species the 
upper scales of the cup elongate into a recurved narrow lamina; this 
character is not always constant, and Michaux asserts, that in dense 
forests after a hot summer, the scales do not elongate at all;— 
Acorn, its length varies much in relation to the cup, or rather, there 
are different epochs of maturation, at which acorns of different dimen¬ 
sions are produced; thus the Spaniards say that Q. Buber yields 3 
crops, and the acorns of each have a different name. Be this as it may, 
nothing is more common than to find on the same branch acorns in¬ 
cluded and exserted from their cups. 

Again, M. De Candolle finds that certain characters vary accord¬ 
ing to the age of the plant; thus the leaves of young shoots of oaks 
are usually sharper at the base, less cut or toothed, and shorter 
petioled than those of old shoots, besides being of a very different 
form. Lastly, the duration of the leaves of one tree sometimes varies 
from year to year, according to the season. 

The characters which M. De Candolle has never found to vary 
on the same branch, are, the size, pubescence, and to a great extent the 
form of the stipules; the direction, size, and to a certain degree the 
number of nerves of the leaf; the pubescence of the leaves and 
branches, the hairs being isolated or fascicled, their presence on the 
nerves and parenchyma, and their length on the young organs; the 
duration of the foliage ; glabrous or pubescent anthers ; the form of 
the upper part of the ripe normal cup ; size of the cup ; general form 
and relative size of the scales of the cup ; annual and biennial matu¬ 
ration of fruit; position of atrophied ovules in the ripe acorn. 

The above observations are probably the most accurate and 
important of their kind that have ever been brought together, and 
for them the thanks of Naturalists are pre-eminently due.- TJpon 
Palaeontologists, especially, their study should be urgently enforced, 
for the very characters here authoritatively shown to be most variable 
on single branches, are most frequently the only ones of which the 
Palaeontologist can take cognizance ; wdiereas of all those pronounced 
constant, that of the nervation is the only one of which they can avail 
themselves ; and it is to be borne in mind, that M. De Candolle only 
answers for the invariability of these last, on the same branch. Of 
course exceptions may be taken to any one of these results, and no 
other accumulation of specimen s would give precisely equivalent ones 
to those M. De Candolle has obtained ; but of their general accuracy 
we have as little doubt as there can be of the author’s scrupulous care 
in observing and recording them. 

Then follows a discussion upon the principles which M. De Can¬ 
dolle has attempted to follow in determining what to regard as species 
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and what as varieties; in which there is, as he himself observes, nothing' 
new, and they refer to points so obvious, that they seem hardly 
worth the dignified name of principles. One common practice he 
professes not to follow, viz. that of judging of the validity of a 
character in one species by analogy with others; he says, in short, 
given two specimens alike in every respect but one, and granting 
that one to be variable in other Oaks, I would still raise these two 
specimens to the rank of distinct species, till more specimens arrived 
to confirm or confute their claims. Such a practice we venture to 
think neither philosophical nor expedient; it is unphilosophical, 
because it excludes every consideration that experience, study, or 
sagacity suggests, and reduces the systematist to the condition of a 
dividing machine ; and it is inexpedient, because we know that one 
character rarely, if ever, makes a species,—because synthesis is more 
often a safer process than analysis; and, because, if such a doctrine 
were carried out even in part, by one active systematic Botanist, 
synonymy would swallow up system in a very few years. Had such 
been Linnaeus’ practice, with his poor materials, every exotic speci¬ 
men would have been a species; and if it really were M. De Can¬ 
dolle’s, every variety not connected by known intermediates (even 
white and red-flowered races, &c.) must be ranked as distinct species. 
There are no limits to the evil consequences of such an abandonment 
of the reasoning faculties and idolatry of the observing powers. We 
will mention but one, namely, that all M. He Candolle’s excellent 
principles, deduced from a study of Oaks, would be absolutely valueless 
as guides to the study of any other group of plants whatever. If the 
length of the petiole is known as a rule to vary from 1-3, in the indi¬ 
vidual branches of Oaks, surely common sense, no less than expedi¬ 
ency, would indicate that two specimens differing by this character 
alone, should be ranked as varieties till they are proved distinct, rather 
than as species till they are proved the same, which is giving specific 
value to a character of which all we do know is, that it is that of 
many proved varieties, and of no other known species. 

As it is, M. He Candolle regards two-thirds of the 800 species of 
Oaks admitted by him as provisional species, and adds that it is difficult 
to suppose that more than one-third of the published species of 
plants will prove to be fixed. The best known Oaks are those which 
present most varieties and sub-varieties, the maximum being in 
Q. Robur which has 28, Lusitanica, 11, Calliprinos, 10, and coccifera, 
8. Moreover, the best known species are surrounded by provisional 
ones, which may one day be absorbed by them, four species thus 
differing little from Robur, and two being near Calliprinos, which 
touches Q. coccifera. 

After some further comments on the variability of plants in 
general, M. He Candolle observes, “ that the progress of science, no 
less than reflection, leads me to the opinion that the higher the groups 
are, the better they are limited ; in other words, the fewer are the 
doubtful forms that are bandied about from one to the other.” This 
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is an old doctrine of M. De Candolle’s, and being here repeated by 
him after many years experience, we have felt it to be our duty to 
weigh its merits well afresh, and have arrived at the same result as 
heretofore—that it is true in so limited a sense that it is better 
abandoned altogether. It is true, as he reminds us, that the divisions 
between Cryptogams and Phsenogams, and between Monocotyledons 
and Dicotyledons are sharp and clear, but this amounts to no more 
than the establishment of three groups, under which the 100,000, or, 
according to some, the 250,000# known plants, are grouped. In the 
smaller division, the Cryptogams, the 3 great groups, Perns and their 
allies, Musci and theirs, Hepatic* and theirs, are further trenchantly 
limited, and these again from the remainder, or Thallogens, but 
between the members of these latter, Pungi, Algae, and Lichenes, no 
limit exists, and assuredly the genera of each and all the groups of 
Cryptogams are incomparably more unstable than the species, variable 
as they are. In the Phaenogams matters are still worse, the natural 
orders of Monocotyledons have never yet been grouped into well 
limited subclasses, nor have the orders been well limited themselves ; 
most assuredly the species of Qraminece, Orchidece, Liliacece, Iridece, 
and Amaryllidece, are incomparably better limited than the genera of 
those orders, and these again than the tribes. Lastly, turning to the 
class of Dicotyledons, the classification of their natural families into 
subclasses is the reproach of systematic botany in the eyes of those 
who believe that these can be so grouped, and the despair of all 
who (with sufficient knowledge and experience) have tried to group 
them. As it is, there are no less than 5 methods in vogue in works 
of standard authority now publishing, followed respectively as De 
Candolle’s and Lindley’s in England, Brongniart’s in Prance, End- 
licher’s in Germany, and Pries’ in Scandinavia, besides others in less 
vogue all over the continent. Descending in the scale, we find such 
diversity of amount of limitability of the higher and lower groups 
between Species and Orders, that no general conclusions can yet be 
drawn; there is the great Order Leguminosce, and its three sub-orders, 
all trenchantly limited, whose genera and species are, on the whole, 
all well limited and natural also, but which cannot be collected into 
tribes ; in Ranunculacece the tribes and genera are well limited, but a 
large proportion of the species are most variable; in Myrtacece, the 
species are much better limited than the genera; in Composites the 
two suborders are well limited; but the tribes, subtribes, genera, and 
species, very badly ; and, finally, in UmbellifercE and Cruciferce, two of 
the best limited Orders, the tribes, genera, and species are all unstable 
and indeterminable alike. Lastly, we may cite the experience of the 
authors of the “ Genera Plantarum ” for the fact, that of the 55 Orders 
contained in the first part of that work, the limits of fully three-fourths 

* M. De Candolle’s estimate of Phsenogamic plants in the “ Geographic Botanique/’ 
but probably not that he now entertains. 

N. H. R.-—1863. 0 
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have been determined with very great difficulty, and only after a com¬ 
parative study of many species of all the contained genera; that the to¬ 
tality of conclusions arrived at are in most cases opposed to the opi¬ 
nions of about half their fellow Botanists; and that difficult as the 
limitation of the Orders has been, it is trifling compared with that of 
the Genera; whilst the grouping of the Orders into cohorts is the most 
difficult, and (as far as regards the means of defining them, however 
natural), the most unsatisfactory of all. Their opinion is most decided 
that, on the whole, the natural grouping of individuals into species, and 
their limitation as such, is far more easy and satisfactory than of 
genera, and of all the other superior groups in the class of Dicotyle¬ 
dons, and this whether in the field or in the herbarium. And further, 
they have no hesitation in affirming, that were half the species of each 
genus, or half the genera of each Order to disappear from the 
earth, and the classification of the remainder to be reconstructed, 
the circumscription of both their Orders and Genera would be extra¬ 
ordinarily modified, but of their contained species not materially. No 
one who has not worked out generically a consecutive series of allied 
Orders, can have any idea of the number of genera whose claims to 
rank in one or the other are determined either by some merely technical 
character, of no apparent functional import, or by some natural cha¬ 
racter, quite undefinable by words. The fact that species do in 
botany stand out as the most prominent term in the series between 
individual and class, is perhaps the most salient obstacle to the re¬ 
ception of the doctrine of the origin of these through variation by 
natural selection. 

Returning to M. De Candolle, this section concludes with some 
excellent remarks on hybridity, and the impossibility of testing, in 
many cases, the validity of species by experiments or observations 
on the permanence of characters during successive generations. 

2.—Observations and Hypotheses on the History and Origin of the 
Forms of Cupuliferce. 

The discussion to which this section is devoted is one of the most 
interesting in the brochure, and is conducted in M. De Candolle’s 
best method. The following is a specimen. 

Beeches are found in both the Northern and Southern hemispheres; 
but all the other genera of Cupuliferse, including the most numerous 
in species (Oak and Chesnut), are limited to the Northern. The 
exceptions are, a few Oaks which, advancing southwards, reach the 
mountains of New Grenada and the Indian Archipelago. The ma¬ 
jority of Oaks and Chesnuts inhabit Mexico, the United States, the 
Mediterranean basin, and temperate Europe and Asia. Three natural 
groups of Oak are confined to Southern Asia, as are Lithocarpus and 
Castanopsis ; one natural group is confined to California; whilst the 
largest group is European, Asiatic, and American. 

Q. Cerris (the Turkey Oak) appears to be dwindling away, for in 
no other way can he explain the gaps in its distribution. It is found 
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all over Asia Minor, Turkey in Europe, and thence continuously 
westward in the Bannat, Istria, and Lower Austria. Though absent 
in Greece and Zante, it occurs in the Apennines and Sicily, in the 
neighbourhood of Besanqon, and in Western Erance. These isolated 
habitats of the Turkey Oak seem to imply its former continuous ex¬ 
tension from Lebanon to the Atlantic border, and its subsequent local 
extinction, not only by man’s agency, but through physical causes. 
When Oaks occur in isolated patches, due to the extension of the 
species, these patches appear under a different aspect; the localities 
are not so far separated, for acorns are not transported far by 
the wind or by birds; and further, M. De Candolle thinks he has 
demonstrated by his researches in the known naturalization of species 
in Europe and the Colonies, that extension is a rapid phenomenon—■ 
an invasion, in fact—and diminution a slow one. If Q. Cerris, there¬ 
fore, were now invading Europe, it would appear at one time in one 
place and at another time in another, and its inroads would be all the 
more obvious from its fruit being a remarkable object, attracting the 
attention of the most ignorant observer. On the contrary, the above- 
mentioned localities of Q. Cerris are few, and have been the same for 
the last fifty years. 

The above is very ingenious, and perhaps true; but, far from con¬ 
vincing, it assumes too much at every step, and omits all allusion to 
disturbing causes. It assumes, 1. That the progress of migration of 
a tree must be continuous ; from which it follows that all trees whose 
areas of distribution are not continuous are diminishing in those areas. 
2. That birds do not carry seeds so large as acorns, which is open 
to doubt, seeing that Pigeons are granivorous, and moreover have 
been shot in tropical islands with whole nutmegs in their crops.# 
3. That Q. Cerris must once have inhabited Greece. 4. Much 
exception may be taken to the assertion that extension is a rapid 
phenomenon and diminution a slow one, especially when applied to 
trees of long duration. 5. There is no confidence to be placed in 
the powers of observation of uneducated people, and still less in their 
opportunities of observing and in the chances of their observations 
being handed down. 6. The gravest objection of all to the whole 
method of treating the subject is, the involved assumption, that the 
dissemination of a species is an unaided process, depending solely 
on the plant’s fecundity and favouring conditions of climate and 
soil; the struggle for existence is not recognised, the plant is sup¬ 
posed to grow where it likes best, not where alone other plants and 
animals will let it grow; the frail tenure upon which each lives and 
occupies the soil is overlooked, as is the fact that of the thousand 
natural causes which oppose the distribution of a plant, each is the 

* On the authority of Dr. Jenner, in the a Philosophical Transactions,” the 
Woodpigeon has been frequently shot on the Norfolk coast, having in its crop seeds 
of plants that are not cultivated in England. The Crow also is said to be an active 
agent in disseminating Oaks in Wales and Scotland; both the Hooded and Common 
Crow cany the acorns for many miles, and these grow where thus transported. 

o 2 
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sum of a thousand others whose subtle influences no man can 
estimate. Considering all these circumstances, strongly as we are 
inclined to adopt M. De Candolle’s view of the diminution of the 
Turkey Oak, it is impossible to assign to his arguments the positive 
value he does. 

The case of the Beech is far better argued. 
The Beech invades the forests of Denmark and Germany, where 

it supplants the Conifers, Birch and Oak. M. Yaupell attributes 
this to—1. a desiccation of the soil (perhaps due to the advances of 
cultivation) ; 2. to a preparation of the soil by the leaves of other 
trees; 3. to the Beech growing well under the shade of Birch and 
Pines, whilst nothing will grow under its shade. 

M. De Candolle makes much of the obstacle presented by arms 
of the sea, in limiting the migration of plants, and especially of 
large trees, such as Cupuliferse. He says: “ The extension of the 
areas of a Cupuliferous plant, by the transport of its seeds across an 
arm of the sea, should be regarded as impossible # and he proceeds 
to observe that the present geographical distribution of species may 
fix the geological date of their extension in certain directions, or, in¬ 
versely, the date of the separation of certain islands from their neigh¬ 
bouring continents. Thus he continues : “ The Beech area extends 
westwards; that tree, though becoming more abundant towards the 
western parts of Europe, did not grow in Holland at the date of the 
conquest of that country by the Bomans; it is wanting in the sub¬ 
merged forests of the Channel; its being indigenous in Great Britain 
and Ireland is doubted, on the strength of a remark of Caesar’s, and 
on the fact of its rarity except in plantations; nor is it found in 
English peat-bogs, where the Pine, Oak, and other trees abound: 
hence the ancient home of the Beech should be regarded, as M. 
Vaupell maintains, as the mountain region of Central Europe.” 

The Beech cannot withstand the heats and droughts of the plains 
of S. Europe; it is found in the mountains of Sicily above 3000 feet, 
and in Corsica, but not in the far loftier mountains of Sardinia, the 
Erench Atlas and the Sierra Nevada, which may be due to the dry¬ 
ness of the chains ; so that the only conclusion M. De Candolle can 
draw is, that the establishment of the Beech in Sicily and Corsica 
antedates the period of the separation of these islands from the con¬ 
tinent on the north. The Beech is absent as a native in the Azores 
and Madeira, but flourishes where introduced ; whence he judges that 
those islands were separated from Europe before the Beech migrated 
so far westward. Lastly, he says, the Beech cannot always have been 
absent on the plains of Southern Europe, for it follows from its 
being found sporadically on the Pyrenees, in Corsica, on Etna and the 

* M. De Candolle is probably not aware that five plants of Entada giyantiloba 
were raised at the Royal Gardens, Kew, from seeds collected on the shores of the 
Azores, whither they had been transported by the Gulf stream from South 
America. 
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Apennines, that it once spread over the intermediate areas; the 
glacial epoch would have supplied the required climate for it to do so, 
and we thus arrive at the belief that cold caused by the northern 
glaciers, and the contiguity of Corsica and Sicily with the European 
continent were simultaneous, or more or less so. 

From this and some negative palaeontological evidence, confessedly 
however of no appreciable value, M. De Candolle concludes, that 
the Beech appeared in Europe, at the base of the Alps and Apennines, 
at the end of the tertiary epoch only, in the long interval which 
followed the elevation of the Alps, and preceded the separation of 
Sicily and Corsica from Italy; thence it spread to Holland, Nor¬ 
mandy and the British Islands, since the Homan epoch only; and lastly 
it is becoming more common in our time in Germany and Denmark. 

The history of the Chesnut is similarly treated, as follows:— 
Its history is analogous to that of the Beech in Europe. Its 

northern limit is Belgium on the west, Styria and the Crimea 
on the east; it shows no inclination to spread in England, if in¬ 
deed it was ever wild there, which is more than doubtful,# and is 
undoubtedly absent in Ireland and the Azores. It is registered as a 
native of Madeira and the Canaries, but evidently cultivated speci¬ 
mens have been taken for wild ones. It abounds in the south of 
Europe, Sicily, Sardinia, and Crete, as well as in Asia Minor; it 
must have established itself in these islands before their separation 
from the continent. Its abundance on the mountains of Grenada 
renders its absence in N. Africa most remarkable, since the climate 
of Algeria is identical in the east with that of Sicily and Sardinia, 
and in the west with that of southern Spain. Hence we arrive at 
the only two possible hypotheses, either that an arm of the sea pre¬ 
vented its migration from Europe to Africa, or that if if once did in¬ 
habit Africa, it has since been destroyed there, of which hypotheses 
the first appears to M. De Candolle the most probable. 

After alluding to the absence of the genus Castanea in the ter¬ 
tiary rocks, and more recent European deposits, and in the island 
of Cyprus, M. De Candolle proceeds to state, that the European 
Chesnut inhabits two other regions, China and Japan, and (a variety 
of it) the United States, but that it is absent in N. W. America, 
and over a large area of Central Asia. It thus has three centres, 
of which our own and the Eastern Asiatic are ancient; for the first 
antedates the present condition of the Mediterranean basin, and the 
second antedates the separation of Japan from the American conti¬ 
nent ; and further the existence of four distinct varieties of the tree 
in Japan, besides the European form (also present), indicates its anti¬ 
quity there. Lastly, the American form extends from the moun¬ 
tains of Carolina to the plains of Maine and Michigan, and there are 
no grounds for speculating on its relative antiquity. 

* We suppose that there can be no doubt that it never was indigenous in the 
British Islands. 
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So much for the facts; to apply them, M. De Candolle reverts 
to the well known hypothesis which originated with Darwin we 
believe, (which, however, he attributes to Heer and A. Gray), 
that the N. circumpolar regions when warmer than now, were 
also more closely united than they now are, and were peopled by 
a temperate Flora, which was driven southwards in various longi¬ 
tudes by the cold of the Glacial epoch; and continues to observe 
that the chesnut probably originated in the Chinese and Japanese 
regions. It was absent in the hypothetical Europeo-American 
continent, the Atlantis of Heer, which was probably separated from 
America at an earlier date than from the south of Europe. At the 
close of the tertiary epoch, when Europe was continuous with 
Western Asia, the chesnut could extend on that side westward into 
Europe, and advance towards the Alps, whence it proceeded south¬ 
ward to Spain, Corsica, Sardinia and Sicily, islands which were then 
conterminous with Europe, as they certainly were during the 
Miocene epoch. These tracts were, however, already separated 
from Africa before the arrival of the chesnut tree. The Azores, 
Ireland and England being also separated, the species could not 
spread farther west. The most doubtful point is, whether the 
chesnut ever lived in central Asia, between its present habitats 
of China and Asia Minor. In the present state of our knowledge 
we have no data to guide us to any conclusion on this point. 

The discussions on the common and evergreen oaks are as interest¬ 
ing as the above, but hopelessly involved, these species being more 
common, more generally distributed in certain directions; and fur¬ 
ther, being surrounded by satellites of closely allied or doubtful 
species, and nearly connected with fossil tertiary species, in Europe 
and elsewhere, giving rise to whole trains of complicated fragmentary 
considerations (in which the Atlantis continent plays a large part), 
through which we do not see our way clearly to any result; and as 
nothing short of a full, literal translation, too long for the pages of 
this review, would do justice to the discussion, we must refer our 
readers to the essay itself, assuring them that it is well worth a 
careful study. It need hardly be remarked, that all the force of the 
above line of reasoning depends on the establishment of M. De Can¬ 
dolle’s doctrine that birds cannot carry acorns, chesnuts or beech 
nuts across an arm of the sea. The fate of continents and islands 
seems to hang, according to him, on this slender thread. 

The remainder of M. De Candolle’s essay is occupied with his 
opinions and reflections upon the “Systeme de M. Darwin,” which he 
considers to be the most ingenious and complete of those based on 
the theory of the continuous evolution of organic beings. In this, 
however, there is nothing novel, and his grasp of the doctrine is 
feeble compared with that of its two great expounders, A. Gray and 
Huxley, which are well known in this country. Such as it is, it proves 
that the many considerations connected with the geological history, 
development, distribution, variation and classification of organized 
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beings, which have for a quarter of a century been familiar to the 
naturalists of this country, thanks especially to the writings of Lyell, 
Darwin, and E. Eorbes, are slowly making their way on the Conti¬ 
nent ; and it is no small gratification to find that they assume that 
importance in this essay of M. De Candolle, which it was thought they 
should have held in his learned “ Greographie Botanique;” and such 
being the case, we are not disposed to cavil at the impression which the 
essay too much conveys, that many of these considerations, and even 
the most trite of his conclusions, are original on its author’s part, and 
suggested for the first time to his mind by a study of the Cupuliferae. 

It remains, however, to give these conclusions, all important as 
some of them are, and familiar to English naturalists, in the words of 
their author. He says, “ To return to this work, in which secondary 
and minute observations have led me by degrees to the consideration 
of the most important scientific questions, I affirm— 

“ 1. It is not impossible, by means of numerous well selected 
specimens, to establish in Botany groups comprised one within 
another, of which the lowest series are very numerous, very badly 
limited, forming subvarieties, varieties and races, by means of charac¬ 
ters often varying in the same individual; the so-called varieties or 
races being grouped in species a little less vaguely limited, the species 
forming sufficiently precise genera, insomuch that all mankind have 
recognized these generic groups and given them substantive names 
(as oak, poplar, gentian, &c.). Lastly, those genera form groups 
which themselves are comprised in others.” (As before stated, we 
take exception to every term of this proposition, except the self- 
evident first,—that plants can be grouped, and the last, that genera 
may be grouped as well as species, &c.) 

“ 2. Many of the groups found in books are doubtful and provi¬ 
sional, especially those of the lower degrees, for they are founded 
on a few specimens, or on analogies and presumption, and not upon 
numerous specimens.” 

This is true as far as it goes, but not the whole truth ; nor are 
the causes altogether relevant; were they so, the Systema of Linnaeus 
would be one of the worst systematic works, instead of the best. 

“ 3. There is a tendency to hereditariness of forms and functions 
in all these groups, even the lowest, which affects the most trifling 
character, but it is never complete or uniform, and there are always 
differences either very slight, or slight, or considerable, which are 
either transitory or permanent, between one generation and the suc¬ 
ceeding. 

“ 4. Existing geographical distribution, combined with the study 
of fossil plants of the modern epoch, reveals frequent changes in the 
limits of varieties, races and species, according to successive physical 
or geographical circumstances, but unaccompanied with appreciable 
changes of form or of function. 

“ 5. Groing back to the tertiary epoch in Europe, we may assume 
that there have been changes of form over and above the changes of 
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geographical distribution, because of the existing distribution of very- 
analogous species, the length of time that has elapsed, and the im¬ 
possibility of specifically identifying the present vegetation with that 
of the tertiary period. 

“ 6. The theory of a succession of forms being derived from 
earlier ones, is the most natural hypothesis, explaining best the 
known facts of palaeontology, the geographical distribution of plants 
and animals, their anatomy, and their classification; but it wants 
direct proofs, and if true it must have acted so slowly, that its effects 
are appreciable only after a lapse of time long preceding our histo¬ 
rical epochs. 

“ 7. In the present state of science, it is not easier to define a 
species than it is a genus or a family. All the definitions given are 
inapplicable; the worst is that of Linnaeus, who, however, compre¬ 
hended better than any other naturalist the construction of the 
higher groups, varieties, and races, and who gave the name of species 
to that category of groups ; a fact which should oblige us to restrict 
it to the sense he adopted.” 

M. De Candolle is no doubt right in saying that every definition 
of a species is false, though he does not seem to appreciate the fact, 
that it is impossible to define what is (as he everywhere confesses) 
in its origin unknowable and in its essence illimitable; he is, how¬ 
ever, unintentionally no doubt, unjust to Linnaeus in quoting his 
aphorism, “ Species tot numeramus, quot diversae formae in principio 
sunt creatae,” as his definition of species. If M. De Candolle will refer 
again to the Philosophia Botanica he will find that these “ charac¬ 
ters ” are in no way given as definitions, but are expressions of facts 
in the author’s opinion, and in so far as species were concerned, of 
the opinion of every cotemporary author: it would be as inaccurate 
to call the preceding aphorism a definition, viz., “Eilum ariadneum 
Botanices est Systema, sine quo Chaos est res herbaria,” or that 
again preceding, “ Systema classes per appropriata membra re¬ 
sol vit : classes, ordines, genera, species, varietatesand not only 
are these in no way given as definitions, but the sagacious Swede 
everywhere so obviously avoids attempting the definition of the term 
species, that it is difficult to understand how any one familiar with 
the logical method of Linnaeus’s mind, as evinced in all his writings, 
could attribute to him so grave an error of judgment, as to pro¬ 
pound a statement of fact for a definition. Bor a nearer approach 
to a Linnsean definition we may quote the lines that follow the 
aphorism quoted above, and which involves as good a definition as 
any, and the essence of that so ably expressed by the elder De Can- 
do!le.# Linnaeus goes on, “ Species tot sunt, quot diversas formas, 

* This is to our mind the best definition extant. “Nous reunissons sous le 
nom d’espece tous les individus qui se ressemblent assez entre eux pour que nous 
puissions croire qu’ils ont pu sortir originairement d’un seul etre, ou d’un seul 
couple.”—Phys. Veg. ii. 688. 
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ab initio produxit infinitum Ens ; quse formse, secundum generations 
inditas leges, produxere plures, at sibi semper similes. Ergo species 
tot sunt, quot diversse formse s. structure hodienutn occurrunt,”— 
and the same facts are stated in much the same words in the Ratio 
Operis of his Genera Plantarum. 

It is difficult to drawfrom M. De Candolle’s Essay any positive con¬ 
clusion as to whether or not he has become a convert to Mr. Darwin’s 
theories of evolution and natural selection; though his sixth conclu¬ 
sion binds him to the acceptance of the doctrine of evolution, as far as 
any naturalist, even Mr. Darwin himself, can feel bound by a theory 
built on circumstantial evidence, which from its very nature never 
can be proved: —to the subject of natural selection he does not 
allude in his concluding remarks :•—with regard to the slowness of 
the operation of an assumed creation by evolution, upon which he 
dwells, this is a point upon which Darwin insists as strongly as any 
one; and lastly, with regard to the absence of direct proof, which 
M. De Candolle puts forward as a desideratum, he elsewhere avows 
that the alternative doctrine of original creations is incapable of 
direct proof; so that putting all three considerations together, he 
seems logically driven to the acceptance of evolution as the only 
hypothesis which in the present state of science is tenable. How¬ 
ever this may be, it cannot but be gratifying to British naturalists 
to recognise the enormous change of opinion, and, as we really think, 
advance in philosophical views and range, which this essay manifests 
when contrasted with the otherwise admirable Geographie Botanique 
of the same author, published only eight years ago, and to attribute it, 
as they must, to the influence of the writings of the exclusively Eng¬ 
lish school, founded by Lyell, Darwin, and E. Eorbes. 

XY.—On Welwitschia, a new genijs oe Gnetaceae. By 

Joseph Dalton Hooker, M.D., E.R.S., &c. (Transactions of the 
Linnean Society, xxiv. 1.) 

Our botanical readers must well recollect the lively curiosity excited 
on the publication of Dr. Welwitsch’s letter to Sir William 
Hooker, dated from Loanda, August, 1860, in which he first told us 
of the very extraordinary production with which his name is now 
associated by Dr. Hooker. Yery various were the guesses hazarded 
as to its probable affinities. Guesses they could only be from the 
brief and insufficient account which Dr. Welwitsch was at that time 
in a position to give of his wonderful discovery. It might be some 
uncouth monocotyledon ; in its hexandrous ‘ bi-sexual’ flowers allied 
to the Lilies, or, in its amentiform inflorescence to the Sedges. But 
the vegetative system of the plant offered then the most profound 
enigma. Dr. Welwitsch described it as with an obconic woody 
trunk, having a disc-like top, 1—5 ft. in diameter, from the opposite 
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margins of which spring a single pair of leaves, each often several 
feet in length and persisting through the life-time of the plant; 
which life, he said, might extend over a century. These leaves, ac¬ 
cording to this botanist, are the original cotyledonary leaves thrown 
np at the time of germination. Dr. Welwitsch expressed the 
opinion, that the new plant would probably turn out to be ordinally 
distinct from anything previously known, and suggested that the 
genus based upon it should bear the name Turnboa,—N’t umbo, being 
the name by which, he stated, it was known to the natives. 

Not long after the receipt of Dr. Welwitsch’s letter, flowering 
cones of the plant, together with a coloured drawing of it, were re¬ 
ceived by Sir William Hooker from Mr. Baines, an artist then travel¬ 
ling in the Damara Land, and as, shortly after, specimens were received 
from the original discoverer Dr. Hooker was able to exhibit the 
plant and to explain the more prominent peculiarities which it 
offered, at the closing meeting of the Session 1861-2, of the Linnean 
Society. Late last year, a valuable series of large specimens were 
obtained through the offices of Messrs. Monteiro and Andersson, 
enabling Dr. Hooker to continue and extend his previous rather 
restricted observations, and presenting also some additional par¬ 
ticulars of interest. At the first meeting of the current Session 
(1862-8) of the Linnean Society, Dr. Hooker confirmed Welwitsch’s 
opinion that the leaves were the persistent cotyledons, and his 
examination of the flowers, he stated, had led him without hesitation 
to refer the plant to the group Gnetacese, to which, indeed, he 
had assigned it on its first examination. This opinion as to its 
affinities the elaborate memoir now before us wholly substantiates. 
The name Dr. Hooker proposes, with Dr. Welwitsch’s sanction, 
should be altered to Welwitschia,—Tumbo being applied by South 
African tribes to various plants of dwarf stature. 

Welwitschia, is found on and near to the Western coast of South 
Tropical Africa, about half way between the Equator and Cape. It 
was first discovered by Dr. Welwitsch near Cape Negro, on a plateau 
300—400 ft. above the sea. Mr. Monteiro found it at Mossamedes, 
near the same place, and states also that he met with it on a journey 
inland upon a perfectly dry plain, bare of other vegetation excepting 
a little short grass. It was generally growing near the ruts worn by 
running water during the rainy season. The Portuguese at Cape 
Negro told him that some of the largest specimens grew on the 
banks of the Croquis river. Mr. Andersson, writing to Sir W. 
Hooker from Damara Land, says, he has found it only on the 
“ desperately arid flat stretching far and wide about Waalvisch Bay,” 
between 20° and 23° S. lat.; most common, however, about the 
lower course of the river Swakop. 

Welwitschia is excessively ugly, and one might, apart from its 
leaves and flower-branches, pardonably take it for some huge fun¬ 
goid growth. Indeed, as Dr. Hooker observes, the lobes of its crusty 
disc much resemble masses of the common JPolyporus, used by 
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school-boys as touchwood. Without attempting to give a detailed 
description of the plant here, which it would be impossible to render 
intelligible without copious drawings, we shall indicate and briefly 
comment upon some of the main exceptional features which it pre¬ 
sents. The general aspect of the trunk first strikes the attention. 
It is, as was described by Welwitsch, obconical with a flattened or 
concave top. The largest specimens which have as yet reached 
England, measure about 2 ft. in length and 4J ft. round the discoid 
top, one specimen weighing about 30 lbs. Many dry, leathery, 
tattered ribbons hang all round the margin of this disc, which, when 
the plant was growing, was raised but a few inches above the level 
of the ground. Examining these thongs more closely we find that 
they are, as the discoverer describes them, really but one pair of 
leaves split up longitudinally. The thongs sometimes separate to 
the base, and are then further removed from each other by intersti¬ 
tial growth of the circumference of the stock; but examining a suite 
of specimens from the youngest sent home, there can remain no 
doubt that usually they are referable to but a single pair of leaves, 
and that this pair is persistent. It remains to be demonstrated by 
actually germinating the seeds, that they are in reality the cotyle¬ 
dons of the embryo, but we think Dr. Hooker is quite justified in 
telling us there can be little doubt that such is the case. 

The bases of these dry leaves are enclosed in two horizontal 
grooves of 1 in. in depth, closely fitting and clasping the leaf. 
Each groove extends about half round the periphery of the disc. In 
one of the youngest examples received, with a diameter not exceed¬ 
ing If in. the leaf-grooves are already about \ in. deep. 

This singular structure of axis and leaf constitutes a very remark¬ 
able feature. The internal anatomy of these organs, also, is as ano¬ 
malous and unlike aught previously known, as any dream could 
picture. The lower portion of the older specimens, where it tapers 
down into the long tap-root, resembles, when vertically torn in twain, 
a mass of hempen yarn. Higher up in the thick part of the stock, 
where the cellular tissue is less decayed and living, the wood is 
firmer, though largely made up of the hempen element (the bast, or 
liber-layers) of the vascular bundles, which twist and twine in any 
sectional face, apparently in every direction. But if the vertical 
section be more carefully made, say at right angles to one of the 
leaves, and at a little distance within the margin of the disc from 
which it is given off, some order is recognisable, especially along a 
stratum about an inch or so below the crown or surface of the disc. 
This stratum consists of the distinct closely packed laterally com¬ 
pressed vascular cords left behind by the leaf-base as it became re¬ 
moved from the centre. These cords are continuous directly into 
the leaf, and form the unbranching veins which run along it, though 
unseen from the surface. Erom this stratum which is usually more 
or less cup-shaped, and nearly equidistant from the surface of the 
crown, bundles are given off into the crusty mass above, from which 
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the flower-stalks arise, and below into the mass of the stock and 
root. The course of these we cannot here follow ; we shall have 
occasion to recur to them and to the histology of their tissues. The 
crown just referred to, is pitted with the scars of fallen peduncles 
scattered along rudely concentric ridges. Each ridge clearly cor¬ 
responds to a period of growth, and they are thrown off, the older 
successively nearer the centre, from the leaf-bases, which constitute 
the peripherical growing zone of the stock. The inflorescence may be 
said to originate in the axils of the leaves; though some curious 
considerations suggest themselves in connection with its origin, 
for we find the peduncles scattered along the outermost ridge 
at irregular intervals, originating apparently at different times. 
Are the flowering branches adventitious ? Or is there good ground 
for entertaining the suggestion Dr. Hooker throws out, that 
possibly each vascular cord of the leaf may represent an inde¬ 
pendent organ, and that the leaf may be in reality made up of a 
multitude of leaves laterally coalesced into one broad ribbon ? In 
the latter case the numerous peduncles might each be subtended 
by their own leaf-representative. Erom the mode in which the buds 
of the inflorescence originate, and from the circumstance Dr. Hooker 
calls attention to, of their occasionally springing from the side of the 
stock under the leaf-insertion, we think it not improbable that they 
are, at least in a limited sense, adventitious. 

The inflorescence consists of short forking branches bearing nu¬ 
merous cones of closely imbricating decussate scales, in the axils of 
which scales the compressed flowers are borne. And in the struc¬ 
ture of these flowers we find, perhaps, yet greater source of wonder¬ 
ment. There are two kinds of cones,—one kind with a female flower ‘ 
in the axil of the scales, the other with flowers structurally bi-sexual, 
but functionally male. The latter are the smaller. It is probable 
the plants may turn out to be dioicous, bearing only one kind of 
cone, $ or $ ; but this is not yet certainly known. The female flower 
in all essentials resembles that of the old genera Ephedra and Gnetum ; 
the male, or quasi-hermaphrodite, is something quite unique. It 
consists of a perianth, like that of the male of Ephedra, which 
encloses six stamens, united by their filaments into a short tube. 
The anthers burst by a tricrural slit. In the centre of the flower, 
immediately within the staminal tube, rises apparently a pistil, 
terminated by a slender curved style and discoid stigma. The 
question arises, Is this a pistil or a naked ovule? To this ques¬ 
tion we shall return. Meantime cutting open the pistiliform body 
we find it encloses the conical nucleus of the ovule. This has no 
embryo-sac, and it is never impregnated. 

W e find, then, the chief anomalies of Welwitschia to consist in : 
—1. The form of the trunk, resulting from the non-development of 
a vegetative axis in the plant after germination; 2. The persist¬ 
ence of the seed-leaves; 3. The central organ of the staminate flower, 
representing the gynoecium of hermaphroditesj and 4. The internal 
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anatomy and histology of the plant, especially of the stock and 
leaves. > 

As the process of germination has not yet been followed out, 
we shall not attempt to supply hypothetically the details of de¬ 
velopment which have resulted in conditions so anomalous. "With 
regard to the form of the trunk, the non-development of vegetative 
axes and the persistence of the cotyledons, we hope that before long 
Dr. Hooker may be in a position to furnish a supplement to his 
Memoir, describing the details of germination, and settling the diffi¬ 
culties which it is now a waste of time to speculate about, especially 
as regards the nature and origin of the crown of the stock from 
which the flower-stalks spring. 

A consideration of the central organ of the 4 hermaphrodite’ 
flower suggests matter which may detain us a short space. We 
have noted this organ as one of the most anomalous features of the 
plant. It is the only case of a 4 gymnospermous’ plant with struc¬ 
turally hermaphrodite flowers ; or, to put it differently, the only 
plant with hermaphrodite flowers which are at the same time desti¬ 
tute of carpels. So far it is highly interesting. But the question 
which it recalls is of greater interest. It is one which has of late 
been prominently before botanists mainly through the recent endea¬ 
vour, on the part of a young French observer, to controvert, upon 
organogenic grounds, the generally accepted view, first advanced 
by Kobert Brown, of the morphological equivalent of the envelopes 
of the ovule of Gymnosperms. It is a question which applies 
not to Welwitschia only, but to the whole group of so-called 
4 Gymnospermous’ plants, which we have been accustomed to regard 
as characterised by naked ovules — ovules not protected by a carpellary 
covering from the direct contact of the pollen. 

It stands thus :—What is the morphological equivalent in other 
flowering plants of the integument of the ovule in 4 Gymnosperms ’ P 
Is it (1) the equivalent of a carpel or carpels P or (2) is it the equiva¬ 
lent of the coat of the ovule of angiosperms ? We may add, or (3) is 
it a structure morphologically distinct from both of these ? 

Many were of opinion that the hermaphrodite flowers of Wel¬ 
witschia might enable us definitely to solve the problem ; but in 
reference to the evidence bearing upon the question at issue afforded 
by this plant we copy the following paragraphs from Dr. Hooker’s 
Memoir:— 

“ There is nothing in the development of this ovule that favours the theory 
that the integument of the nucleus in Gymnospermous plants is of carpellary origin, 
except the singular form and relative position of that organ in the hermaphro¬ 
dite flower. In position, texture, structure and development it entirely resembles 
the coat immediately investing the nucleus in all other Gymnosperms ; like these, 
and unlike carpellary organs, it is entirely devoid of vascular tissue in its substance, 
and of conducting tissue in its styliform prolongation *, unlike a carpel it rises 
symmetrically round the nucleus, and in the hermaphrodite flower presents a sym¬ 
metrical terminal disc, and it ceases to grow long before the maturation of the seed ; 
and still more unlike a carpel it is carried up with the growing seed till its base is 
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on the apex of the latter. In all these respects, except in the long styliform pro¬ 
cess, it accords with the inner ovular integument of phsenogamic plants, which, 
indeed, have not unfrequently tubular orifices prolonged through the nucleus, 
though not so far as that of Gnetacece. 

“ To these considerations must be added that of the exterior integument of 
Gnetum, which is as clearly an appendage of the ovule as the interior, but which 
must be considered to be either staminal or a production of the disc, if the inner 
coat is considered as carpellary. 

“ Lastly, ovular integuments are singularly uniform in their structural anatomy, 
which seldom deviates from one common type ; and, in the normal condition of the 
ovule, it is devoid of appendages, or of other external or internal characters whereby 
those of allied species, or even genera or orders can be distinguished from one another. 
I am not aware that a single natural family or genus of Angiosperms presents any 
structural peculiarity of the outer or inner coats of its ovule : on the other hand 
the carpel is of all the floral whorls one of the most various ; and, as often happens 
with other organs, the more reduced it is, and the more it deviates from the foliar 
type, the more liable it is to vary : whence it is all but inconceivable that the 
ovular integument of Gymnosperms should be carpellary, and yet constant in 
structure.” (p. 30). 

Again :—“ The ovule of the hermaphrodite Welwitschia, with its tortuous styli¬ 
form process and stigma-like apex, is the same in structure and appearance with the 
ovule of Ephedra, differing only in wanting the embryo-sac and in the stigma-like 
disc of the latter being narrow-oblong and not papillose.” (p. 23). 

We do not find, therefore, that the special evidence of Welwitschia 
serves as the basis of any argument in the case deserving to be main¬ 
tained independently, i. e., apart from other arguments derived from 
the rest of the ‘ Gymnospermous’ group. 

Any enquiry into the relations of the ovular integuments involves, 
to a certain extent, the consideration of the organ supporting or sub¬ 
tending these ovules. For it is quite conceivable that a carpellary 
leaf may occur as an open organ and not, as in Angiosperms, abso¬ 
lutely enclosing the ovule. And this seems the more likely since all 
are agreed that in Gymnosperms impregnation takes place by the 
application of the pollen directly upon the nucleus of the ovule, and not 
as in Angiosperms through the intervention of the stigma and con¬ 
ducting tissue of a carpel or carpels. In Angiosperms, moreover, 
cases do occur of the carpels opening so as to expose the young seeds, 
though never, so far as is known, are the ovules exposed prior to 
impregnation. 

Such being the case, it is not a question of whether or no the term 
Gymnosperms should be maintained. It is, as we have stated, 
simply a question as to the equivalent of the ovular integument in the 
two groups of Dicotyledons respectively, or, to heighten the contrast, 
—the equivalent of the ovular integument of Gymnosperms in all 
other flowering plants. 

With regard, then, to the organ, subtended by the bract-scale, which 
supports the ovules. If we take the very young female cone of a pine or 
larch, we shall find no difficulty in satisfying ourselves that the scale¬ 
like leaves of the stalk supporting the cone are serially continuous up¬ 
ward along the axis of the latter, where they subtend the organs from 
which the ovules arise. There can, therefore, be no hesitation in 
regarding these subtending leaves as bracts, in every way equivalent 
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to the bracts of other flowering plants. The organ contained in the 
axil of each of these bracts is quite unlike anything else in the Vege¬ 
table Kingdom, and from a consideration of its matured condition 
only it might be regarded as (1) a modified branch, as (2) the modified 
leaf or leaves of an axillary arrested bud, or (3) as an open carpel or 
pair of carpels. Its development from its first appearance as a minute 
compressed mammilla, has been traced, and so also has been the de¬ 
velopment of the ovules and their integuments upon its inner surface. 
Developmental history has not as yet thrown any certain light upon 
the homology of this axillary scale. Two distinguished German 
botanists, Profs. Braun and Caspary, however, think they find this 
light in a monstrous condition to which the cones of some of the Pine 
tribe (especially the Larch) are subject. In these monstrous cones 
the hardened ovule-bearing scale is metamorphosed into an axillary 
shoot through a series of gradations showing, according to Caspary, 
that the scale is made up of the first pair of leaves of this unde¬ 
veloped shoot, the leaves becoming connate, laterally dilated and 
woody. According to this teratological evidence, therefore, the 
ovuliferous scale is foliar. In so far it may be the homologue 
of the carpels of Angiosperms. It appears to us, however, that 
this evidence is by no means satisfactory. Admitting that the scale 
is a modified condition of the rudiments of an axillary bud, we see no 
sufficient reason why the lower portion of the scale, which bears the 
ovules may not be axial rather than foliar, since Caspary himself 
admits that the hooked appendix arising from the upper surface and 
near the middle of the scale indicates the apex of an evanescent 
axis.* Por notwithstanding many arguments to the contrary, urged 
especially with much force and skill by Caspary,f we fail to see 
why, at least in some cases, the ovule may not be an axial rather than 
a foliar production. In Gnetum and Welwitschia, there appears to 
us no room for doubt on this head. Dr. Hooker observes in respect 
to it (in Welwitschia) “ it is organically absolutely terminal, being 
erect, central, and continuous with the axis of the perianth without 
constriction, both in the male and female flowers."We are not 
without a rather strong opinion that the embryo-sac and its contained 
embryo and endosperm actually becomes deeply invaginated in the 
extremity of the axis in Welwitschia and Gnetum, and probably many 
other genera of Gymnosperms ; as the vascular cords traversing the 
sides of the seed-coat up to the level of the calyptiform cap (in the two 
genera named) would indicate. In the ‘ hermaphrodite5 Welwitschia, 
where the ovule is not impregnated., the calyptriform integument never 

* Vide N. H. R. ii. 25. (Dr. Thomson’s translation.) 
f Dr. Caspary seems carried a little too far in his indignant polemic against the 

French organogenists. The view which he upholds regarding the foliar relations of 
the ovule-coats of Primulacese, seems to us untenable, and we think essentially the 
same homology might have been argued for on more plausible grounds. 

t Page 30. 
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becomes elevated. Although, it remains uncertain whether or not the 
scale be the equivalent of a carpel, it does not necessarily follow that 
Gymnosperms must be deprived of a carpellary homologue. Lor if, in 
the case of the Larch and its allies, the ovule arise from an axial 
organ, the integument of the ovule may still be the equivalent of the 
carpel or carpels, as Baillon and others hold. If it be not carpellary 
then carpels are wholly suppressed. Leaving the question of the 
homology of the ovule-bearing scale, which we think a consideration 
of many other Gymnospermous genera (especially of the groups Cu- 
pressinesB and Taxinese) must show, need not form a very important 
element in the enquiry, let us briefly turn to the integument of the 
nucleus. Baillon and Dickson describe this integument as originating 
in two distinct lateral lunate elevations, one on each side of the small 
area to be occupied by the future nucleus. It is not clear whether 
the nascent nucleus or these lateral organs appear first. Much im¬ 
portance is attached to priority in the order of their development by 
both Baillon and his associates, and by Caspary. Baillon asserts the 
lateral organs rise first, but his figure scarcely supports him. 
It is difficult to believe that in this case it will ever be possible 
to obtain evidence of any real value. Lor granting that in all 
or nearly all cases examined the carpels appear before the ovule in 
Angiosperms, an exception is quite conceivable to any rule in vege¬ 
table organogeny, and an ovule appearing before its carpel need not 
surprise us. Indeed, Dr. Hooker shows that the nucleus of the ovule 
of Welwitschia actually appears before the perianth.* A more 
important point is the circumstance of the ovular integument 
originating in two distinct processes and not as a continuous 
ring in Abies. This affords to Baillon his strongest argument 
in favour of the integument being carpellary, each lunate ridge being 
a nascent carpel. The ovule thus becomes enclosed in a dicarpellary 
pistil, which terminates above in two prolongations representing 
styles. Caspary, in what appears to us the most important passage 
in his essay on the ‘ Lem ale Flower of the Abietinese,’ satisfactorily 
shows, however, the weakness of this evidence in favour of the com¬ 
pound nature of the ovular integument; showing that in some other 
Coniferae this integument is irregularly lobed, and, indeed, in the 
Larch, originates after the nucleus as a uniform surrounding ring, 
precisely corresponding in development with the ovular coat of An¬ 
giosperms. We cannot, therefore, admit on any organogenic or tera- 
tological grounds which have been hitherto advanced, the carpellary 
character of the ovular integument,—especially, if (to quote Dr. 
Hooker’s words, p. 31), “we assume the ovular integument of 
Gymnosperms to be carpellary, we must admit, first, that it has 
neither the form, structure, nor functions of an Angiospermous car¬ 
pel ; secondly, that it has those of an Angiospermous ovular coat; 
and, thirdly, that while the carpel is a singularly varying organ in 

Conf. pi ix. figs. 1—9. 
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the genera and even species of Angiosperms, it is a singularly uniform 
one in those of Grymnosperms.” 

But the question still remains. Is the ovular coat of GTymno- 
sperms the equivalent of the ovular integuments of Angiosperms ? 
If not, what is its nature ? And can we indicate its equivalent in any 
other group P Unfortunately, we know almost absolutely nothing of 
the homology of the ovular coat in Angiosperms. And of the little 
which we do know much is derived from teratological evidence which 
requires to rest on a broader basis of data than has as yet been forth¬ 
coming, to be of material value. As shown by Braun^ and Casparyf 
this evidence would appear to favour the foliar nature of the integu¬ 
ments of the ovule in Angiosperms: the nucleus, which these integu¬ 
ments surround and in which the embryo-sac is developed, being an 
entirely new and superadded structure. 

But few cases have been recorded of oolysis, or monstrous ovular 
development, with the care which is demanded to be serviceable in 
the settlement of a question of this kind. Caspary, with Braun’s well- 
digested report upon the nature of the ovular integuments before 
him, describes, with the minutest detail, a case of monstrous white 
clover in which the ovule-coats were found in various stages of de¬ 
gradation from those of the perfect ovules to leaflets of the charac¬ 
teristic trefoil leaf, into which latter the carpel was transformed and 
upon which no trace of the nuclear innovation remained. The nucleus 
was the last to disappear, and remarkably enough, it was found—in 
ovules the inner coat of which had assumed a foliar condition—upon 
the cellular tissue of the leaflets quite removed from the midrib or 
lateral veins. Now, while we cannot safely base an opinion upon 
such and similar cases, we are willing to grant that there is some 
probability attaching to the view of the foliar nature of the ovular 
integument in Angiosperms in many, if not in all cases. In Gym- 
nosperms, on the other hand, at least in Wei wits chia and Gnetum, 
the development, structure and general relations of the ovule-coat 
appear to us to indicate an origin analogous to that of the so-called 
disc in many flowers^ and other axial developments, including the 
calyx or 4 calycuius’ of Loranthacese, Santalacese, and perhaps several 
other Orders. 

We are scarcely prepared at present to enter upon an argument 
in support of this view. A detailed discussion of it would be out of 
place here. We may just observe that no reason occurs to us why 
the integument of the ovule may not differ in its morphological sig¬ 
nification in different groups,—at least in Angio- and Gymnosperms, 
— since we are familiar with a case of substitution of an axial for a 
foliar development in the other parts of the flower. The nature of 
arilloid growths, too, should not be neglected in this inquiry. 

Our space compels brevity upon the internal anatomy and 

* “ Ueber Poly embryonic und Keimung von Caelebogyne” pp. 188-19/. 
f Schrift. d. Physik. Gesell. m Konigsb., Jafirg. ii. p. 65. 

N. H. R.—1863. T 
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histology of Welwitschia. Dr. Hooker regards the structure of the 
stem as presenting a modification, hitherto unique, of the exogenous 
plan. This modification, which gives it, prima facie, somewhat of 
a monocotyledonous character, consists in a large proportion of the 
descending bundles remaining closed, and thus isolated in the largely 
developed parenchymatous matrix of the stock. This isolation, 
together with much irregularity in the course of the bundles arises, 
no doubt, from the very peculiar conditions of the plant, the ‘ stock’ 
of which we regard with Dr. Hooker, as the enlarged tigellum of the 
embryo. 

As the Vegetable Kingdom does not afford us a parallel case 
of a tree thus reduced to its £ simplest expression,’ we cannot 
institute comparisons, nor even indicate how far, under like con¬ 
ditions, any other woody perennial might be similarly affected. 
Dr. Hooker illustrates his view of the probable mode of de¬ 
velopment of Welwitschia by a reference to the curious case of 
Streptocarpus, a biennial or annual, with one persisting cotyledon 
and a ‘ plumulary’ formation apparently analogous to that of the 
‘ crown’ of Welwitschia. But Streptocarpus is herbaceous, and the 
arrangement of its vascular cords has not been described. It is 
remarkable, however, that the best known cases of life-long persist¬ 
ing cotyledons should both be furnished by South African plants. 

We have alluded to the extraordinary development of the liber 
or bast element of the vascular cords. The cells of this liber exhibit 
a kind of marking, indicating some peculiarity in the deposition of 
their thickened walls, which we have not seen elsewhere. The 
markings are directly transverse and exceedingly close together. 
The structure of the vascular cord is most readily examined in the 
leaf, and a cross section, showing a few of these side by side in the 
median line of the leaf is a most beautiful microscopic object. In 
respect to their composition, Dr. Hooker notes in the leaf, that they 
are bounded both above and below by a liber-crescent. The liber on 
the lower side is apparently developed from a narrow belt of ‘ cam¬ 
bium’ cells on the same side of the vessels, which latter occupy 
nearly the centre of the bundle. 

Perhaps the rigid spicular cells, which occur scattered through 
the parenchyma of almost the entire plant, afford its most remark¬ 
able histological feature. They are usually very thick-walled, much 
larger than the surrounding cells in diameter, often branched or 
hooked, and their external surface is more' or less clothed with 
minute rhomboidal, or shortly prismatic crystals of undetermined 
composition. This occurrence of crystals on the outer walls of cells 
forming part of a tissue is extremely rare. But a single case has 
come to our knowledge, in a fragment of wood, of unknown origin, 
formerly in the possession of the late Prof. Quekett. We shall be 
curious to learn from the chemists what these crystals are com¬ 
posed of.# 

* Since the publication of Dr. Hooker’s Momoir, Col. Yorke has ascertained 
that these crystals consist of carbonate of lime. The circumstance that they are 
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In this notice we have entirely passed over the interesting 
phenomena of the embryogeny of Welwitsclnia, which is largely 
illustrated by Dr. Hooker. These correspond in the main with 
what has been observed in Gymnosperms. Welwitschia presents, how¬ 
ever, one very remarkable and exceptional feature in the secondary 
embryo-sacs, which grow out of the primary embryo-sac into the 
tissue of the nucleus above, where they encounter the descending 
pollen-tubes and are fertilised. Perhaps at some future time we 
may return to a discussion of the embryogeny of this plant, in con¬ 
nection with that of Gnetum and other genera, not Gymnospermous, 
which present some points of analogy with them. 

In conclusion, we must express our gratification that it has fallen 
to the lot of a botanist, so distinguished by experience, and great 
philosophical attainment, as Dr. Hooker, to unfold this very extra¬ 
ordinary object the first to our view. Ho time has been lost in pre¬ 
senting to the scientific world the memoir which has been so 
anxiously awaited. The execution of it bears ample testimony to 
the faithful endeavour of its author, to render it worthy in every 
way of the rare occasion. We must not omit either to express our 
high satisfaction with the admirable execution, by Mr. Pitch, of the 
numerous plates which illustrate this memoir. 

XVI.—The Antiquity oe Man from Geological Evidences ; 

with Remarks on theories of the Origin of Species and 

Variation. By Sir Charles Lyell, E.R.S. 8vo. London: 
Murray, 1863. 

Until the great antiquity of this Earth was admitted, Geology could 
hardly be treated as a science, and as long as we endeavoured to 
compress the history of Man into the narrow limits of six thousand 
years, the atoms of truth which we possessed were unable, for want 
of space, to arrange themselves in their proper order. Realizing the 
difficulty, Zoologists, more or less boldly, hinted at a diversity 
of origin ; Philologists took refuge in the Tower of Babel; and 
Archaeologists abandoned in despair all hope of ever reconstructing 
the past. Of late years, however, science has made immense progress, 
and although with singular disregard for truth, and scanty reverence 
for the book which we profess to venerate above all others, we still 
place at the commencement of our Bibles Archbishop Usher’s 
unfortunate estimate, 4001 b.c., yet there is perhaps no educated man 
in this country who is not well aware that the antiquity of the world 
is to be measured, not by thousands, but by millions of years. With¬ 
out claiming for ourselves the gift of prophecy, we doubt not that 
the great antiquity of Man will ere long be as generally recognised. 

We speak thus confidently, because, in the first place, we are our- 

individually covered by a tliin film (of cellulose ?) explains why they were not pre¬ 
viously understood, since this film protects them from the action of dilute hydro¬ 
chloric acid. 

P 2 
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selves satisfied with the evidence; and secondly, because we believe that 
onr countrymen are quite prepared to look fairly into the question, and 
to adopt any conclusion which the facts may require. They are right, 
however, in throwing the onus jprobandi on the assertors, and in requir¬ 
ing satisfactory proofs before they accept a discovery which seems to 
contradict the general tenor of previous investigations. They do, 
indeed, in this but follow the example which has been set before them. 
Sir Charles Lyell admits that even among Geologists “ extreme re¬ 
luctance was felt to admit the validity of such evidence,” and where 
Philosophers have hesitated so long, the unscientific public can hardly 
be expected to follow immediately. This is particularly the case with 
reference to the cave evidence. We must not be surprised if our coun¬ 
trymen do not at once adopt the conclusions of Dr. Schmerling, when 
we know that for a quarter of a century his observations were entirely 
disregarded by Geologists, and that not “even the neighbouring pro¬ 
cessors of the University of Liege came forth to vindicate the truth¬ 
fulness of their indefatigable and clear-sighted countryman.” So 
again, when Dr.Palconer and Mr. Pengelly tell us that in the Brixham 
Cave, and close to a flint instrument, they found the entire skeleton 
of the left hind leg of a Cave bear, every bone being present, so that 
the limb must have been carried into the cave, while the separate 
bones were still bound together by their natural ligaments ; we who 
know these two gentlemen, who have had many opportunities 
of testing both their truthfulness, and, what is of equal importance, 
their accuracy, naturally feel a confidence in their statement, which 
we cannot expect to be equally shared by the general public. 

Since, indeed, Mr. Prestwich dug out the flint implements of 
M. Boucher de Perthes from the neglect in which they were lying, 
and established their great antiquity, not only by the Mammalian 
remains with which they were associated, but by the geological posi¬ 
tion which they occupied, the proofs of Man’s antiquity have multiplied 
so rapidly, that we are inclined to wonder that Geologists should have 
hesitated so long, and this is evidently felt by Sir Charles Lyell, 
who seems to look back almost with astonishment at his own 
incredulity. And yet, if left to themselves, the Geologists would 
not perhaps even yet have relinquished their old creed. Portunately, 
however, the Zoologist and Philologist were working in the same 
field, and the three encouraged and assisted one another. As any 
one of them made a step in advance, he was immediately supported 
and even driven forward by the other two, and as we shall presently 
see, though the Geologist is apparently leading the way, the Zoolo¬ 
gist is really in advance, and claims for Man a higher antiquity than 
even Sir Charles Lyell can at present bring himself to admit. 

The Saturday Eeview has truly observed, that the present “ work 
“ is a trilogy, the constituent elements of which should be headed 
u respectively, Prehistoric Man, Ice, and Darwin.” On this occa¬ 
sion we shall confine our remarks almost entirely to the first of 
these subjects. The glacial chapters, indeed, give an excellent 
resume of the present state of our knowledge, and strike us as 
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perhaps the most satisfactory portion of the work, hut they hardly 
come within the scope of this Review. As indeed no traces of Man 
have yet been found in any strata of the glacial period, we might 
perhaps regard this as an unnecessary digression. Sir Charles, 
however, brings these facts prominently forward, because “ they 
“ enlarge at the same time our conception of the antiquity, not 
“ only of the living species of animals and plants, but of their 
“ present geographical distribution, and throw light on the chrono- 
“ logical relations of these species to the earliest date yet ascertained 
“ for the existence of the human race. That date, it will be seen, is 
“ very remote if compared to the times of history and tradition, yet 
“ very modern if contrasted with the length of time during which all 
“ the living testacea, and even many of the mammalia, have in- 
“ habited the globe.” 

The treatise on the Origin of Species is also very ably written, 
and we were specially struck with the comparison drawn by Sir Charles 
between the Origin of Species and the Origin of Languages. We are, 
however, unable to discover that Sir Charles anywhere expresses his 
own opinion. The strongest passage we have been able to find is the 
following: —“ Yet we ought by no means to undervalue the imp or t- 
“ ance of the step which will have been made, should it ever become 
“ highly probable that the past changes of the organic world have 
“ been brought about by the subordinate agency of such causes as 
“ Variation and Natural Selection.” Even the Bishop of Oxford might 
agree to this sentence, but we can-hardly believe that it expresses 
Sir Charles Lyell’s real opinions, as the whole tenor of his argument 
is in favour of Mr. Darwin’s theory. We will not now, however, 
enter into this important question, nor will we discuss Sir Charles’ 
views on man’s place in nature. They will naturally come before us 
in our next number, when we shall have to consider Professor 
Huxley’s work on this subject. But with reference to the alleged 
differences between the human and simian brains, as the historical 
account of the controversy given by Sir C. Lyell has been attacked, 
we feel compelled to say, that in our opinion the statements made 
by Sir Charles are fully in accordance with the facts; and that in 
this matter he has only expressed the all but universal opinion of 
scientific anatomists both in this country and abroad. 

In the first part of the work Sir Charles brings together the 
different instances in which remains of men or of human weapons 
have been found, either associated with bones of extinct animals, or 
in situations implying great antiquity. 

The readers of this Journal will already be prepared for many 
of the facts and arguments here brought forward. The works of 
art in the Danish peat-bogs and Kjokkenmoddings; the wonderful 
Neanderthal skull; the Swiss Lake habitations; the cave of Au- 
rignac; the Greology of the Valley of the Somme; the Archaeology 
of North America—have all been fully treated of in our columns. 
We may fairly congratulate ourselves on the manner in which this 
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journal is continually referred to by Sir Charles; and though our 
later numbers have appeared too recently to be mentioned in his 
work, we rejoice to find that in the most important points we are 
entirely in unison with him. 

We need make no apology to Sir Charles for criticising his work 
freely. It is, indeed, one of his great merits that when he changes 
an opinion he tells us so frankly, and even goes out of his way to do 
it, proving thereby that he values the truth more than his own repu¬ 
tation. Though, therefore, we think that Sir Charles scarcely gives 
due prominence to the labours of his predecessors in these investi¬ 
gations, and especially to those of Dr. Falconer and Mr. Prestwich, 
we are quite satisfied that this is unintentional. As might naturally 
have been expected, it is specially in the biological portions that some 
few errors have crept in. For instance, he refers the discovery of 
alternate generation to “ Sefstrom.” Who is Sefstrom ? Can it be 
a misprint for Steenstrup P Again, the focus of the genus Camellia 
(not Camelia) is in the Indo-Chinese region, so that its selection as 
a type of the Southern Hemisphere is not happy. So in p. 398 Coni¬ 
fers are excluded from Exogens, while in p. 405 he alludes to them as 
included in that class. We regret also to see that he adopts Professor 
Owen’s name of Archaeopteryx macrurus for the Solenhofen enigma. 
Changes of specific names are highly objectionable, and Professor 
Owen has not, in the abstract published in the Royal Society’s Pro¬ 
ceedings, given any reason for rejecting the name proposed by Meyer. 

As an illustration of our still very imperfect acquaintance with 
the entire fauna of the Age of Stone in Denmark, he mentions, 
p. 371, that, though instruments made of the bones and horns of the 
Elk and Reindeer have been met with, “ yet no skeleton or uncut 
“ bone of either of those species has hitherto been observed in the 
“ same peatunless however we are greatly mistaken, remains of 
both these animals have been found in the peat, and a nearly entire 
skeleton of the former animal was found in Laaland about the year 
1852, and is now in the Museum of Copenhagen. He speaks also of 
human skulls of the Bronze age found in the Danish peat, but we 
are not aware that any skulls exist in Denmark which can certainly 
be referred to that period. 

In p. 20, he speaks of amber as having been obtained at Moos- 
seedorf, which is a Swiss lake habitation belonging to the Stone age. 
This, if it be the case, is important, because it would imply a com¬ 
munication at that early period between the shores of the Baltic and 
the lakes of Switzerland. But we cannot help thinking that there is 
some mistake here. It is true that Troyon mentions amber as be¬ 
longing to the Stone age in Switzerland, on the authority of specimens 
found at Meilen; but, as a few articles of bronze were also obtained 
at this locality, we should rather be disposed to refer the amber to 
the Bronze age. 

Sir Charles mentions, with just commendation, the efforts made 
by the Swiss Archaeologists to fix a date for the Lake habitations. 
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These are three in number—one by M. Morlot, one by M. Grillierom 
and the third by M. Troyon. Of the two former we will say nothing ; 
but the objections to the third are, we think, conclusive, and we 
would specially call Sir Charles’ attention to the memoir by M. Jayet, 
“ Sur la Plaine de l’Orbe,” which, however, probably reached him 
too late to influence his first edition. Sir Charles says that the pile- 
works at Chamblon, which are concerned in this calculation, belong 
to the Bronze age, and in this case the result would agree closely 
with that obtained by MM. Moriot and Grillieron. M. Troyon, how¬ 
ever (Habitations lacustres, p. 73), considers Chamblon as a Stone 
age station, and we are not aware that any bronze objects have since 
been found there. 

In spite of personal considerations, and notwithstanding the sup¬ 
port which they afford to his general argument, Sir Charles finds 
himself unable to accept the conclusions drawn by Mr. Horner from 
his researches in Egypt. We are disposed to agree with him in this, 
but we are influenced by different considerations, and the objection 
which appears to him fatal to Mr. Horner’s argument, seems to us, 
on the contrary, to be fallacious. 

“ The point sought to be determined was the exact amount of 
“ Nile mud which has accumulated in 3000 or more years, since the 
“ time when certain ancient monuments, such as the obelisk at 
“ Heliopolis, or the statue of King Bameses at Memphis, are sup- 
“ posed by some antiquaries to have been erected.” 

Sir Charles admits that the researches were judiciously and care¬ 
fully made, and he disposes of several objections which have been 
urged against them; but then, he adds, “ the ancient Egyptians are 
“ known to have been in the habit of enclosing with embankments 
“ the areas on which they erected temples, statues, and obelisks, so as 
“ to exclude the waters of the Nile.” .... 

And further, “Even if we knew the date of the abandonment of 
“ such embankments,” it is argued that the enclosed areas would not 
afford the means of “ ascertaining the average rate of deposit in the 
“ alluvial plain.” Eor, when the waters at length broke into such 
depressions, they would, “at first, carry with them into the enclosure 
“ much mud washed from the steep surrounding banks, so that a 
“ greater quantity would be deposited in a few years than perhaps in 
“ as many centuries on the great plain outside the depressed area.” 

But this would only bring the depression up to the general level of 
the plain ; the “ disturbing causes ” would then altogether cease, and 
the general elevation would therefore still be a measure of the rate 
of deposition; so that, ingenious as Sir Charles Lyell’s argument at 
first appears, it does not, in our opinion, affect the value of Mr. 
Horner’s conclusion. 

Let us now endeavour to ascertain what is the antiquity which 
Sir Charles ascribes to the human race. He nowhere, indeed, gives 
us his opinion in so many words, but, to arrive at it, we must collate 
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passages from several parts of tlie work. In his “ Travels in North 
America,” lie has shown that the delta and alluvial plain of the Mis- 
sisippi consist of sedimentary matter, and after ascertaining the 
annual discharge of water and the mean amount of solid matter con¬ 
tained in it, he estimated that the river would require 100,000 years 
to bring down so large a quantity of solid matter, a period which, 
large as it seems, he still regards as the lowest estimate of the time 
required. Now it is stated that, in the loam forming the blulf on 
one side of the valley, and therefore older even than its excavation, 
the pelvic bone of a man is said to have been found near Natchez. 

Sir Charles, indeed, prudently suspends his judgment as to the 
high antiquity of this fossil; but, he adds, “ if I am asked whether I 
“ consider the Natchez loam, with land shells and the bones of Mas- 
“ todon and Megalonyx, to be more ancient than the alluvium of the 
“ Somme, containing flint implements and the remains of the mam- 
“ moth and hysena, I must declare that I do not.” Consequently 
in his opinion, the drift hatchets of England and Erance are at least 
100,000 years old. 

But we must prepare ourselves for even more startling numbers 
than these. 

As the simplest “ series of changes in physical geography which 
can possibly account for the phenomena of the glacial period,” Sir 
Charles gives the following:— 

“ Eirst, a continental period, towards the close of which the 
“ forest of Cromer flourished : when the land was at least 500 feet 
“ above its present level, perhaps much higher, and its extent pro- 
il bably greater than that given in the map, fig. 41.” In which the 
British Isles, including the Hebrides, Orkneys, and Shetlands, are 
connected with one another and with the Continent, the whole Ger¬ 
man Ocean being laid dry. 

“ Secondly, a period of submergence, by which the land north of 
“ the Thames and Bristol Channel, and that of Ireland, was gradually 
“ reduced to such an archipelago as is pictured in map, fig. 40; and 
“ finally to such a general prevalence of sea as is seen in map, fig. 
“ 39.” (In which only the tops of the mountains are left above 
water). “ This was the period of great submergence and of floating 
“ ice, when the Scandinavian flora,, which overspread the lower 
“ grounds during the first continental period, may have obtained 
“ exclusive possession of the only lands not covered with perpetual 
“ snow.” 

“ Thirdly, a second continental period, when the bed of the glacial 
“ sea, with its marine shells and erratic blocks, was laid dry, and 
“ when the quantity of land equalled that of the first period.” 

It is evident that such great changes would require a great lapse 
of time. Sir Charles assumes a mean rate of 2j feet in a century. 
¥e must confess that we should have liked to see this point more 
satisfactorily established. However, as Sir Charles himself says with 
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reference to the calculations made by the Swiss Archaeologists, it 
“ deserves notice and appears to us to be full of promise.” At any 
rate, as Bacon has well said, “ Citius venit veritas ex errore quam ex 
confusione.” 

On this hypothesis, the submergence of Wales to the extent of 
1,400 feet, would, at this rate, require 56,000 years, “ but taking 
“ Prof. Ramsay’s estimate of 800 feet more, that elevation being 
“ required for the deposition of some of the stratified drift, we must 
“ demand an additional period of 32,000 years, amounting in all to 
“ 88,000 ; and the same time would be required for the re-elevation 
“ of the tract to its present height. But if the land rose in the second 
“ continental period no more than 600 feet above the present level, 
“ this .... wTould have taken another 26,000 years ; the whole of 
“ the grand oscillation, comprising the submergence and re-emergence, 
“ having taken, in round numbers, 180,000 years for its completion; 
“ and this, even if there were no pause or stationary period, when 
“ the downward movement ceased, and before it was converted into 
“ an upward one.5’ Here some misprint has probably crept in ; 600 
feet, at the rate assumed by Sir Charles, would give 24,000, and not 
26,000 years, and allowing for the final return to our present level, 
the sum of the periods, viz. 88,000+88,000+24,000+24,000, would 
give, not 180,000 but 224,000 years. But as we are endeavouring to 
arrive at Sir Charles Lyell’s own opinion, we must take his estimate. 
This period of 188,000 years, enormous as it is, comprehends, however, 
the post pliocene age only, and says Sir Charles we “ may anticipate 
the finding of his remains on some future day in the Pliocene period 
and thus, leaving this latter as an unknown quantity, the antiquity 
of man is 188,000 years+#, the unknown element being in all pro¬ 
bability the greater of the two. 

Here however at length he stops. “ We cannot/’ he says, tf ex- 
“ pect to meet with human bones in the Miocene formations, where 
“ all the species and nearly all the genera of mammalia belong to 
“ types widely differing from those now living.” 

But if Man constitutes a separate family of the Primates—and, 
still more so, if he represents a special order—then, according to all 
analogy, there must have been some representatives of the family in 
Miocene times. Sir Charles, indeed, says that had any “ other 
“ rational being, representing man, then flourished, some signs of his 
“ existence could hardly have escaped unnoticed, in the shape of 
“ implements of stone or metal, more frequent and more durable 
“ than the osseous remains of any of the mammalia.” 

How far our ancestors in Miocene times were rational beings we 
are not prepared to say; but we are astonished to find Sir Charles 
Lyell relying on negative evidence in Palaeontology. Ho G-eologist 
has hitherto more ably maintained the Imperfection of the Geological 
Record, and even out of the present volume we might quote Sir 
Charles against himself. We will content ourselves with holding up 
the Amiens hatchets as a warning, and will only observe that, what- 
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ever the negative evidence may be worth, it applies to Pliocene as 
well as to Miocene times. 

Moreover if the Engis skull really belongs to the period of the 
extinct mammalia, and yet agrees with many a European skull of 
the present day, then, as Professor Huxley well observes, “the 
“ first traces of the primordial stock whence man has proceeded need 
“ no longer be sought by those who entertain any form of the doc- 
“ trine of progressive development in the newest tertiaries, but that 
“ they may be looked for in an epoch more distant from the age of 
“ the Elephas primigenius than that is from us.” 

If, during the immense period which has elapsed since the Engis 
man lived in company with the Mammoth, the Cave Bear, the Cave 
Hyaena, the woolly-haired Bhinoceros, and other extinct mammalia, 
so slight a change has occurred in the form of the human cranium, how 
long must it have taken to bridge over the great gulf between the 
genus Homo and his nearest relatives among the Apes. Misled by 
early education, trusting too much to the negative evidence afforded 
by the absence of human remains in tertiary strata, Geologists have 
hitherto adopted the hypothesis of separate creations; and the 
appearance of new species is perhaps the only case remaining in 
which men of science are still satisfied to accept miraculous interfer¬ 
ence as a satisfactory explanation of a scientific fact. In some respects 
the position of the question resembles the phenomenon presented 
to Astronomers by the perturbations of Uranus. They might have 
accounted for these perturbations by the hypothesis of miracles; they 
might have argued that no trace of an exterior planet had ever been 
discovered. But they knew better the value of negative evidence in 
science ; they trusted more fully in the universality of law, and their 
faith was rewarded by the discovery of Neptune. 

Or, again, let us take the problem presented to us by the Sun. It 
is difficult to understand how light and heat can have been emitted 
for so long a period as that demanded by Geologists. Lately, in¬ 
deed, a theory has been suggested in explanation by Hr. Mayer of 
Heilbronn and by Mr. Waterston ; it is supported by several eminent 
physicists, as, for instance, Professor Tyndall and Professor W. 
Thomson, but it cannot be said to be generally adopted. Still, no 
astronomer, so far as we are aware, has ever proposed in a scientific 
treatise to account for the phenomenon by miraculous inter¬ 
ference ; and it is remarkable that a hypothesis for which there is 
not a vestige of evidence, which is indeed opposed to the whole 
tenor of scientific research, and which has been universally rejected 
in every other case, should have been almost as universally adopted 
in explanation of the successive Origin of Species. 

Without, then, expressing any decided opinion as to the age of 
Man, estimated in years, we feel compelled to demand for him a 
greater geological antiquity than Sir Charles Lyell is prepared to 
admit. It is immaterial, in this respect, whether we adopt the theory 
of Natural Selection which we owe to the genius of Darwin; any other 
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form of the doctrine of transmutation would force us to the same 
conclusion. But the eloquent words in which Tyndall* refers to 
Mayer, may, in our opinion, be equally applied to our illustrious 
countryman. “ He deals with true causes: and the only question 
“ that can affect his theory refers to the quantity of action 
“ which he has ascribed to these causes. I do not pledge myself to 
“ this theory, nor do I ask you to accept it as demonstrated : still, it 
“ would be a great mistake to regard it as chimerical. It is a noble 
“ speculation ; and, depend upon it, the true theory, if this or some 
“ form of it be not the true one, will not appear less wild or less 
“ astounding.” 

Though the opinions of Sir Charles Lyell concerning the Antiquity of Man 
may not be generally adopted, we might at least expect them to be known by all 
those who undertake to write upon the present state of Science. It is surprising, 
therefore, that Dr. Gumming, (“ Moses Right and Bishop Colenso Wrong,” Part 7, 
page 138), should, so lately as last month, have cited Sir Charles Lyell as 
an authority for the recent appearance of Man upon the earth. The Doctor is, 
however, not very particular in his use of authorities. Thus (p. 33) he quotes 
Buckland’s “ Reliquiae Diluvianaa” as Geological evidence in favour of a universal 
deluge ; and, in p. 50, he parodies Scripture as follows :—“ If Bishop Colenso had 
“ believed Buckland, and Professor Sedgwick, and Professor Hitchcock, he would 
“ have believed in Moses ; but as he does not believe in their evidence, how can he 
“believe in what Moses records?” Buckland, however, long ago abandoned 
the views advocated in the above-mentioned work, Sedgwick will be surprised to 
find himself quoted as believing that there are any geological evidences of a uni¬ 
versal deluge, and not only does Professor Hitchcock agree with Bishop Colenso as 
to the non-universality of the deluge, but Dr. Gumming knew this at the tune he 
wrote ; for, in the very next page, he says “ Professor Hitchcock, from whom 
“ I have largely quoted,—a thoroughly Christian man,—also believes that the 
“ flood was not universal.” 

As ignorant apparently of Latin as of Geology, Dr. Cumming regards the 
grooves and furrows, or, as he calls them, “ the scoria,”—the italics are not ours 
—“upon the stones at Brora, for instance, in Sutherlandshire, and in other parts 
“ of the kingdom ” (p. 48), as evidences of the Mosaic Deluge I 

XYII. — Contributions to an Insect Fauna oe the Amazon 

Valley. By Henry Walter Bates, Esq. Transact. Linnean 
Soc. Vol. XXIII. 1862, p. 495. 

The author reveals some curious facts in this memoir, which from 
its unpretending and somewhat indefinite title we fear may be over¬ 
looked in the ever-flowing rush of scientific literature. The main 
subject discussed is the extraordinary mimetic resemblance which 
certain butterflies present to other butterflies belonging to distinct 
groups. To appreciate the degree of dissimulation practised by these 
insects, it is necessary to study the beautiful plates with which the 
memoir is adorned. In a district where, for instance, an Ithomia 
abounds in gaudy swarms, another butterfly, namely a Leptalis, will 
often be found mingled in the same flock, so like the Ithomia in every 

* Heat considered as a mode of motion, p. 426. 
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shade and stripe of colour and even in the shape of its wings, that 
Mr. Bates, with his eyes sharpened by collecting during eleven years, 
was, “ though always on my guard,” continually deceived. When 
the mockers and the mocked are caught and compared they are found 
to be totally different in essential structure, and to belong not only 
to distinct genera, but often to distinct families. If this mimicry 
had occurred in only one or two instances, it might have been passed 
over as a strange coincidence. But travel a hundred miles, more or 
less, from a district where one Leptalis imitates one Ithomia, and a 
distinct mocker and mocked, equally close in their resemblance, will 
be found. Coloured drawings of seven mocking forms of Leptalis, 
and six mocked forms of Ithomia, and one of another genus are 
given. Altogether no less than ten genera are enumerated, which 
include species that imitate other butterflies. The mockers and 
mocked always inhabit the same region ; we never find an imi¬ 
tator living remote from the form which it counterfeits. The mockers 
are almost invariably rare insects ; the mocked in almost every case 
abound in swarms. In the same district in which a species of Leptalis 
closely imitates an Ithomia, there are sometimes other Lepidoptera 
mimicking the sam^Ithomia; so that in the same place, species of three 
genera may be found all closely resembling a species of a fourth genus. 
It is highly remarkable that even moths, notwithstanding their dis¬ 
similarity in structure and general habits of life, sometimes so closely 
imitate butterflies (these butterflies being simultaneously mocked by 
others) that, as Mr. Bates says, when “ seen on the wing in their 
native woods, they deceive the most experienced eye.” These several 
facts and relations carry the strongest conviction to the mind that 
there must be some intimate bond between the mocking and mocked 
butterflies. It may, however, be naturally asked, wdiy is the one 
considered as the mocked form ; and why are the others, or two or 
three other butterflies which inhabit the same district in scanty num¬ 
bers, considered as the mockers ? Mr. Bates satisfactorily answers 
this question, by showing that the form which is imitated keeps the 
usual dress of the group to which it belongs, whilst the counterfeiters 
have changed their dress and do not resemble their nearest allies. 

In these facts, of which only a brief abstract has been given, we 
have the most striking case ever recorded of what naturalists call 
analogical resemblance. By this term naturalists mean the re¬ 
semblance in shape, for instance, of a whale to a fish—of certain 
snake-like Batrachians to true snakes—of the little burrowing and 
social pachydermatous Hyrax to the rabbit, and other such cases. 
We can understand resemblances, such as these, by the adaptation of 
different animals to similar habits of life. But it is scarcely possible 
to extend this view to the variously coloured stripes and spots on 
butterflies; more especially as these are known often to differ greatly 
in the two sexes. Why then, we are naturally eager to know, has one 
butterfly or moth so often assumed the dress of another quite distinct 
form; why to the perplexity of naturalists has Nature condescended 
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to the tricks of the stage ? We remember only one statement, made by 
Mr. Andrew Murray in his excellent paper on the Disguises of Nature, 
namely that insects thus imitating each other usually inhabit the 
same country, which combined with the fact of the imitators being 
rare and the imitated common, might have given a clue to the 
problem. Mr. Bates has given to these facts the requisite touch 
of genius, and has, we cannot doubt, hit on the final cause of 
all this mimicry. The mocked and common forms must habitually 
escape, to a large extent, destruction, otherwise they could not exist 
in such swarms; and Mr. Bates never saw them 'preyed on by birds 
and certain large insects which attack other butterflies ; he suspects 
that this immunity is owing to a peculiar and offensive odour that 
they emit. The mocking forms, on the other hand, which inhabit 
the same district, are comparatively rare, and belong to rare groups; 
hence they must suffer habitually from some danger, for from the 
number of eggs laid by all butterflies, without doubt they would, if 
not persecuted, in three or four generations swarm over the whole 
country. Now if a member of one of these persecuted and rare 
groups were to assume a dress so like that of a well-protected species 
that it continually deceived the practised eyes of an ardent ento¬ 
mologist, it would often deceive predacious birds and insects, and 
thus escape entire annihilation. This we fully believe is the true 
explanation of all this mockery. 

Mr. Bates truly observes, that the cases of one butterfly mocking 
another living butterfly do not essentially differ from the innumerable 
instances of insects imitating the bark of trees, lichens, sticks, and 
green leaves. Even with mammals, the hare on her form can hardly 
be distinguished from the surrounding withered herbage. But no case 
is known of a deer or antelope so like a tiger as to deceive a 
hunter; yet we hear from Mr. Bates of insects more dissimilar than 
a ruminant and carnivore, namely, of a cricket most closely resembling 
a cicindela—a veritable tiger amongst insects. Amongst birds, all 
that habitually squat on the ground in open and unprotected districts, 
resemble the ground, and never have gaudy plumage. It appears, 
however, that two cases of birds mocking other birds have been 
observed by that philosophical naturalist, Mr. Wallace. Amongst 
insects, on the other hand, in all parts of the world, there are innum¬ 
erable cases of imitation; Mr. Waterhouse has noted an excellent 
instance (and we have seen the specimens) of a rare beetle inhabiting 
the Philippine Archipelago, which most closely imitates a very com¬ 
mon kind belonging to a quite distinct group. The much greater 
frequency of mockery with insects than with other animals, is pro¬ 
bably the consequence of their small size; insects cannot defend 
themselves, excepting indeed the kinds that sting, and we have never 
heard of an instance of these mocking other insects, though they are 
mocked: insects cannot escape by flight from the larger animals ; 
hence they are reduced, like most weak creatures, to trickery and 
dissimulation. 
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By what means, it may be asked, have so many butterflies of the 
Amazonian region acquired their deceptive dress ? Most naturalists 
will answer that they were thus clothed from the hour of their 
creation—- an answer which will generally be so far triumphant that 
it can be met only by long-drawn arguments ; but it is made at the 
expence of putting an effectual bar to all further inquiry. In this 
particular case, moreover, the creationist will meet with special 
difficulties ; for many of the mimicking forms of Leptolis can be 
shown by a graduated series to be merely varieties of one species ; 
other mimickers are undoubtedly distinct species or even dis¬ 
tinct genera. So again, some of the mimicked forms can be shown 
to be merely varieties ; but the greater number must be ranked as 
distinct species. Hence the creationist will have to admit that some 
of these forms have become imitators, by means of the laws of varia¬ 
tion, whilst others he must look at as separately created under their 
present guise; he will further have to admit that some have been 
created in imitation of forms not themselves created as we now see 
them, but due to the laws of variation ! Prof. Agassiz, indeed, would 
think nothing of this difficulty; for he believes that not only each 
species and each variety, but that groups of individuals, though iden¬ 
tically the same, when inhabiting distinct countries, have been all 
separately created in due proportional numbers to the wants of each 
land. Not many naturalists will be content thus to believe that 
varieties and individuals have been turned out all ready made, 
almost as a manufacturer turns out toys according to the temporary 
demand of the market. 

There are some naturalists, who, giving up to a greater or less 
extent the belief of the immutability of species, will say that as the 
mocked and mocking forms inhabit the same district, they must have 
been exposed to the same physical conditions, and owe to this circum¬ 
stance their common dress. What direct effect the physical conditions 
of life, that is, climate with all its contingencies and the nature of the 
food, produce on organic beings is one of the most abstruse problems 
in natural history, and cannot be here discussed. But we may remark 
that when a moth closely resembles a butterfly, or better still, when 
a cricket resembles a Cicindela, it becomes very difficult to believe 
that insects so widely dissimilar in their internal structure and habits 
of life, should have had their external organization alone so largely 
influenced by their conditions of life as to become almost identical 
in appearance. Can we believe that one insect comes to resemble 
the bark of a tree ; another a green leaf; another in its larval condi¬ 
tion the dead twig of a branch; or that a quail or snipe comes to 
resemble the bare ground on which it lies concealed, through the 
direct action of the physical conditions of life P If in these cases, we 
reject this conclusion, we ought to reject it in the case of the insects 
which mock other insects. 

Assuredly something further is required to satisfy our minds: 
what this something is, Mr. Bates explains with singular clearness 
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and force. He shows that some of the forms of Leptalis, whether 
these he ranked as species or varieties, which mimick so many other 
butterflies, vary much. In one district several varieties (which are 
figured) occur ; one alone of these pretty closely resembles the com¬ 
mon Ithomia of the same district. In a few other cases, this Leptalis 
presents two or three varieties, one of which is much commoner 
than the others, and this alone mocks an Ithomia. In several cases 
a single Leptalis, which sometines must be ranked, according to the 
usual rules followed by naturalists, as a variety and sometimes as a 
distinct species, mocks the common Ithomia of the district. Prom 
such facts as these, Mr. Bates concludes that in every case the 
Leptalis originally varied; and that when a variety arose which hap¬ 
pened to resemble any common butterfly inhabiting the same district 
(whether or no that butterfly be a variety or a so-called distinct species) 
then that this one variety of the Leptalis had from its resemblance 
to a flourishing and little persecuted kind a better chance of escaping 
destruction from predacious birds and insects, and was consequently 
oftener preserved ;—“ the less perfect degrees of resemblance being 
generation after generation eliminated, and only the others left to 
propagate their kind.” This is Natural Selection. Mr. Bates 
extends this view, supporting it by many facts and forcible arguments, 
to all the many wonderful cases of mimickry described by him. He 
adds, “ thus, although we are unable to watch the process of forma¬ 
tion of a new race as it occurs in time, we can see it, as it were, at 
one glance, by tracing the changes a species is simultaneously under¬ 
going in different parts of the area of its distribution.” 

To the naturalist who is interested with respect to the origin of 
species, the most important parts of this Memoir, together with the 
descriptive portion at the end, are probably those which treat on the 
limits of species, on sexual variation, on the variation of important 
characters, such as the neuration of the wings, &c. We cannot here 
discuss these points. Mr. Bates shows that there is a perfect grada¬ 
tion in variability, from butterflies, of which hardly two can be found 
alike, to slight varieties, to well-marked races, to races which can 
hardly be distinguished from species, to true and good species. Un¬ 
der this point of view, the history of Mechanitis polymnia well de¬ 
serves study: after describing its several varieties, Mr. Bates adds, 
“ these facts seem to teach us that, in this and similar cases, a new 
species originates in a local variety, formed in a certain area, where 
the conditions are more favourable to it than to the typical form, 
and that a large. number of such are simultaneously in process of 
formation from one variable and widely distributed species.” It is 
hardly an exaggeration to say, that whilst reading and reflecting on 
the various facts given in this Memoir, we feel to be as near wit¬ 
nesses, as we can ever hope to be, of the creation of a new species 
on this earth. 

We will only notice briefly one other point which has an impor¬ 
tant bearing on the production of new races and species; namely the 
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statement repeatedly made that in certain cases the individuals of 
the same variety evince a strong predilection to pair together. We 
do not wish to dispute this statement; it has been affirmed by credible 
authors, that two herds of differently coloured deer long preserved 
themselves distinct in the New Forest; and analogous statements 
have been made with respect to races of sheep in certain Scotch 
islands ; and we know no reason why the same may not hold good 
with varieties in a state of nature. But we are by our profession as 
critics bound to be sceptical, and we think that Mr. Bates ought to 
have given far more copious evidence. He ought also to have given 
in every case his reasons in full for believing that the closely allied 
and co-existing forms, with which his varieties do not pair, are not 
distinct species. Naturalists should always bear in mind such cases 
as those of our own willow wrens, two of which are so closely alike 
that experienced ornithologists can with difficulty distinguish them, 
excepting by the materials of which their nests are built; yet these 
are certainly as distinct species as any in the world. 

"We think so highly of the powers of observation and reasoning 
shown in this Memoir, that we rejoice to see by the advertisements 
that Mr. Bates will soon publish an account oi his adventures and 
his observations in natural history, during his long sojourn in the 
magnificent valley of the Amazon. We believe that this work will 
be full of interest to every admirer of Nature. 

XVIII.—Prodromes Mokographxae Scitaminearijm, additis 

hvonndllis de Phytographia, de Monocotyleis et Orchideis. 

Auctore P. Horaninow. Petropoli. 1862. 

The Family of ScitaminesB has never attracted so much of the attention 
of cultivators as have the Orchids, so that our stores do not contain 
such ample means of studying its species as are afforded in the case 
of the latter Family. Unfortunately, too, (as is also the case with 
Orchids), the species of this Order dry badly, the foliage affords but 
little aid in discriminating species, and the flowers are, generally, 
extremely delicate in texture, and so much compressed in the process 
of drying, that it is most difficult to get a satisfactory knowledge of 
the shape and structure of the corolla and anthers. 

The position of our author is not at all favourable for the prepara¬ 
tion of an exhaustive monograph of a family which cannot be studied to 
advantage in the Herbarium, so that we have no right to look to him for 
that great desideratum. This work will, however, be very useful as a 
carefully compiled resume of the species of the Order, and it will be of 
great use to any botanist who may be able to undertake, under more 
favourable conditions, a critical examination of the species. The 
flowers (like those of Orchids) vary very much, and the study of the 
species in their native habitats, and cultivated side by side in the 
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open air, will probably result in very considerable reduction in their 
number. 

Hr. Horaninow has not made many additions to the received 
genera of Scitaminese, and of those which he has added, Nicolaia 
had been indicated by Bojer, Hooker, and Lindley; and Dymczewyc- 
zia is a well-marked section of Zingiber, characterised by terminal 
inflorescence. Geocallis is only known from a drawing, so that it is 
premature to make a genus of it; and Achirida is the well-known 
Ganna iridiflora. His only other new genus, JEJnsete, does not seem 
sufficiently distinct from Musa. The genera are grouped under 
4 cohorts, viz. Marantaceae, Oannaceae (C. Koch), Amomaceae, 
and Musaceae. 

It is to be regretted that our author should have introduced into 
his descriptions a number of new terms not in the least better than 
those which they are intended to replace, as they make the generic 
characters quite unintelligible without previous study. The use of 
the term parapetala for the petal-like barren filaments of the outer 
staminal verticil, may perhaps be found convenient, but hypanthium* 
for inferior ovary, and amalthaea for the fruit which results from it, 
are terms which do not appear to offer any advantage over those in 
ordinary use, and are therefore not likely to be adopted. Still less 
justifiable, if not indeed positively reprehensible, is the transfer of the 
term rhizoma, which is in common use to designate that peculiar 
underground form of the 4 ascending axis’ which has a prima facie 
resemblance to the root, and was formerly confounded with it, to the 
true root. In a preliminary dissertation on terminology, our author 
has entered into details on these definitions, and has suggested various 
other modifications of the received terminology, all of which he con¬ 
siders important, but which seem to us to be sometimes, as in the 
above instance, really injurious, or for the most part useless. As 
one instance, we may cite the proposed change of the term labellum% 
as applied to the posterior petal of Orchids to labrum, because it is 
not smaller but larger than the other petals. Tor others we may 
refer such of our readers as may be desirous of pursuing the subject 
to the work itself. 

In the preliminary remarks which introduce the main subject of 
the work, Hr. Horaninow adverts briefly to many interesting points 
of botanical classification, chiefly relating to Endogens. He finds 
great fault with the names Monocotyledon and Dicotyledon, and 
proposes to substitute for them the words Coccospermae and 
JEuspermae. These terms we quote for the benefit of such of our 
readers as feel scruples of conscience at the employment of terms so 
incorrect as those in common use. Our author’s emendations, are,how¬ 
ever, not confined to nomenclature, as he proposes to transfer from 

* This terra is applied by Berg to the free portion of the calyx-tube in 
Myrtaceae and allied Families. 

N. II. R.—1863. Q 
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JEuspermcte to Chccosyermae not only Nymphaeaceae (the position of 
which is perhaps still an open question) but Piperaceae, Chlorantheae, 
and Ceratophyllum. When these have been added to Endogens, the 
whole constitute his class Coccospermae, which he divides into 
Coleophyta and Liriophyta, the former including Grasses, Cyperaceae, 
Palms, Commelynaceae, Juncaceae, Alismaceae, Buppiaceae, Triuri- 
deae, and Hydrocharideae; and the latter Liliaceae, in the widest 
sense, Orchids, Scitamineae, Taccaceae, Araceae, and Piperaceae, 
with the other Exogens named above. M. Horaninow’s remarks on 
these and other points of classification are very general, but he pro¬ 
mises at a future period further details and explanations. 

In further illustration of the readiness with which M. Horaninow 
changes names, it deserves mention that his proposed Suborders of 
Orchids differ from those of Lindley only in name, except in the 
case of Cypripedieae, where there are difficulties in the way of such a 
change. 

XIX.—Aufzaehlung der von Kadde in Baikalien, Dahurien 

end am Amur sowie der von Herrn v. Stubeneoref und 

anderen gesammelten Pflanzen. Bearbeitet von E. Begel. 
Vol. I. Moskau, 1861-2. 

IIebersicht der Arten der Gattung Thalictrum welche im 

RUSSISCHEN BeICHE UND DEN ANGRAENZENDEN LaENDERN 

wachsen. Yon E. Begel. Moskau, 1861. 

Elora Ussuriensis. St. Petersburg, 1862. By E. Begel. 

We cannot permit the receipt of a second part of the first-named 
important work of Dr. Begel’s to pass, with only the brief recog¬ 
nition accorded in our Annual Bibliography. It appears to us to 
deserve the careful notice of botanists, especially of our British 
botanists, on several grounds; chiefly because the author’s mode of 
treatment corresponds very closely with that which we have in pre¬ 
vious notices spoken of as of a kind we would fain our own mono¬ 
graphers and writers of Eloras endeavoured more closely to follow, 
and also because the general character of the vegetation concerned 
has much in common with that of our own islands. 

In a short introduction of six pages the plan of the work is ex¬ 
plained, and an account given of the collections which furnish the 
material for this ‘ Aufzahlung.’ The plants gathered by Hr. G. 
Badde in the Baikal, Dahuria, and Amurland, were transferred to 
the Herbarium of the Imperial Botanic Gardens at St. Petersburg!!, 
through the offices of the Baron von Meyendorff. Dr. Begel, the 
superintendent of this establishment, in undertaking their elaboration, 
found it desirable to incorporate with them, in one common enumera- 
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tion, other rich accumulated material derived from the same, or con¬ 
terminous tracts of the great Northern Empire. The plants 
acquired by Grovernor StubendorfF in Siberia, and on his Kamts- 
chatka journey of 1849, form one of the most important of these 
accessory collections. 

With material so abundant, and the advantage of constant 
access to the original specimens contained in the St. Peters- 
burgh Herbarium, which is extremely rich in northern plants, our 
author found himself in a position to revise several of the more 
difficult genera and subgenera, and one valuable result of his 
comparisons, we find in many synoptical monographs scattered 
through the work in the form of note's. Some of the more important 
of these groups Dr. Kegel proposes to publish independently, as in 
the case of the genus Thalictrum, issued last year. The elaboration 
of the Monopetalous Orders is assigned to v. Herder, known to us 
as joint author with Kegel and Kach of an Enumeration of the 
plants collected by Paullowsky and StubendorfF in Siberia. All the 
remaining Orders, both Phanerogamic and Cryptogamic, Dr. Kegel 
undertakes. Herr Kadde himself proposes to work up a general 
review of the relations of the vegetation of the tracts which he 
travelled over, noting the distribution, &c., of the more characteristic 
species. 

Dr. Kegel expresses his deep conviction of the importance 
of the claim which scientific botany now makes on the systematist, 
that the innumerable forms and varieties which have been set up 
as species, should be reduced and referred to the respective specific 
types from which, through the influence of various external agents, 
they have more or less departed. It appears to have been his 
honest endeavour to act in accordance with this view, so far as 
his work has progressed, and upon the whole, as it seems to us,' 
he has been fairly successful in applying it. This, however, ex¬ 
perience will best show, for the real advantage which we conceive to 
arise from the employment of a comprehensive specific term, though 
it must be greatly dependent upon a correct appreciation on the part 
of the monographer of such influence in modifying his specific types, 
depends also in no small degree upon a nicety of judgment and capa¬ 
bility of balancing the comparative value of what we call characters, 
and of estimating affinities, which are by no means at the command 
of many even of our best botanists. One or two examples which we 
shall presently select, will serve to show Dr. Kegel’s method better 
than our farther explanation. 

In the enumeration, which now extends to Caryophyllaceae, no 
diagnoses or descriptions are given excepting of new species and 
varieties, and when additions to or corrections of previous writings 
are called for. In the synoptical reviews of genera referred to above, 
and which are not incorporated in the enumeration, brief diagnostic 
characters are however given. The works of Ledebour, Middendorf, 

Q 2 
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Trautvetter, Ruprecht,^ Hooker, Gray, Bunge, and other writers/ 
upon the Russian and kindred Floras, are quoted throughout. The 
locality, time of flowering, and name of the collectors follow these. 

One grave fault forces itself upon us as we cut the pages of this 
book, affecting however the printer rather than the author. The 
notes, as we have observed, are very extended, often occupying 
several successive pages save a line or two at the top of each. It 
would have been better had they been collected and separately pag'ed 
at the end of each published part, or if not separated in this way they 
should at any rate have been printed in a type more obviously dif¬ 
ferent from that of the enumeration, and a line should have crossed 
each page where the notes begin. It is true there is a difference in 
the type and there is a slender black line, but the type is only slightly 
different and the line not half an inch in length. We are always 
impatient of petty inconveniences of this kind which a little atten¬ 
tion might have spared us. It is regrettable the more in this case 
seeing the book is likely to extend to several volumes. While on this 
subject we would suggest that the names of the Natural Orders head¬ 
ing their respective lists of species might have been in more con¬ 
spicuous characters, and a running title of each Order or genus 
might have been used with advantage. Much space, moreover, ought 
to have been saved by a better arrangement of the matter. 

The genera, sub genera, &c., of which synopses of the species are 
given, are the following: in most cases Russian species only are 
included ; in some, only E. Siberian. 

Thalictrum (published separately), Pulsatilla, Adonis §Conso- 
ligo, Trollius, Aconitum, Draba § Chrysodraba, Viola, Parnassia, 
Poly gala, Silene §Atocion and §Otites, Silena graminifolia {con¬ 
spectus varietatum'), Lychnis §Gasterolychnis, L. ape tala {consp. 

*varietatum), Alsineae {consp. generum), Alsine, Arenaria, Stellaria, 
Gerastium, C. alpinum {consp. varietatum lusuumque). 

We proceed to notice a few of the genera, selecting such as are 
of interest to British botanists. 

Thalictrum. Of this peculiarly difficult genus nineteen species 
are included in the separately published 4 Uebersicht.’ Of these 
Dr. Regel admits that probably several can hardly be main¬ 
tained as species, and that they are retained for the present 
in deference to generally accepted views regarding them. The 
primary test in the analysis of the species is derived from the fruit. 
They are arranged under the sections, A. carpella stipite manifesto 
saffulta; B. carpella stipite brevi suffulta; and C. carpella sessilia. 

* A just tribute is recorded in the Introduction to the merit of a work of im¬ 
portance, but a single volume of which has as yet reached us, the ‘ Flora Ingrica’ 
of Dr. Ruprecht. We wholly concur in Dr. Regel’s opinion, that this excellent 
botanist errs in judgment in not accepting the priority of the Linnean nomenclature, 
a mistake which we conceive must materially and very properly interfere with the 
usefulness of his book. 
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The secondary groups liinge upon the form of the filament, which in 
many species is more or less dilated above, in others filiform. 

The larger proportion (12 species) belong to the subsection charac¬ 
terised by 4 carpella sessilia’ and ‘ filamenta filiformia.’ It includes 
some of the most variable species, as T. minus, T. elatum, T. 
fcetidum, T. majus, T. simplex, T.flavum, &c. 

By far the most stable form amongst these northern Thalictrums, 
with a wide area of distribution, appears to be the little alpine Tha- 
lictrum (T. alpinuni) ; a species extending from Canada and Green¬ 
land through Siberia and Europe to our own islands, where it occurs 
in mountain moorlands from the Shetlands to North Wales. We 
find it again in the Alps and Caucasus, and it reappears in the 
Himalaya, where, consequently, it has been described as a new species 
by Dr. Boyle, though in no way differing from the home plant. 
As, however, this species is subject to but slight variation it 
is honourably distinguished amongst its congeners by a com¬ 
parative absence of the synonyms and segregates which betoken a 
4 plastic’ nature. 

Thalictrum minus is in remarkable contrast with this species. 
Under various forms common in Britain, both on the coast and 
in subalpine and rocky districts, it extends eastward through 
Europe, Siberia, and Central Asia. It is absent from America, as 
are also our remaining species T. majus and T. flavum. In respect 
to T. minus, Begel says of the numerous forms which have been 
elevated to specific rank, that they pass so insensibly into one 
another that it is impossible to maintain them independently as 
species. The surface,' form and colour of the leaves, the form of the 
auricles of the sheathing leaf-base, and character of the inflorescence, 
are not constant, and whoever examines a rich series of specimens 
of this group must become convinced that all these characters 
vary with soil, climate and amount of exposure. The form of the 
stigma is the special character in which Dr. Begel confides as 
distinguishing this species from its allies, T. majus and T. elatum. 
It is described as oblong, broadest at the base, and obliquely adnate 
to the top of the carpel. In T. majus the stigma is flat, oval or 
circular, or even broader than long, with a cordate base; it after¬ 
wards becomes twisted so as to appear as though linear in the 
ripe fruit. 

The European forms of T. minus, are—• 
a. Jacquini. (T. collinum, Bchb., T. montanum, Wallr. et T. mon■» 

tanum, /3. roridum, Wallr., T. minus, Gr. et Godr.) 
/3. procerum.—(T. minus, E. Bot., T. saxatile, Schl., T. sylva- 

iticum, Koch.) 
y. nutans.—(T. nutans, Desf.) 
8. virens, Koch.—(T. majus, E. Bot., T. montanum, Wallr. a. 

virens, T. collinum, Wallr., T. ftavo-virensy Ledb., T. sibiricum, 
DC., T. saxatile, Schleich., Gr. et Godr., T. Jlexuosum, Bernh., 
T. Schweiycjeri, Sprg.) 
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e. appendiculatum.—(T. collinum, Ledb., T. appendiculatum, C. 
A. M., T. squarrosum, Steph., T. Jacquinianum, Koch.) 

£. puberulum. 
rj. glandulosum, Koch.—(T. pubescens, Schl.) 

Thalictrum Kemense of Fries is held specifically distinct. 
Viola. We quite agree with Dr. Kegel in his treatment of 

V. canina, L. The forms of this species include, amongst others 
unfamiliar to English readers, V. sylvestris, Lam., V. sylvatica, Fries, 
V. Ruppii, All., V. Riviniana, Kchb., V. flavicornis, Sm., V. arenaria, 
DC., V. Muhlenhergiana, Ging., V. Allionii, Pio, and their subor¬ 
dinates. V. montana, L. is maintained as specifically distinct. From 
the diagnosis of the species by Linnaeus, it might be supposed he had 
in view a form of V. canina with longer leaves, but his reference to a 
figure of Morison’s convinces Kegel this was not entirely the case. 
V. stagnina, Kit. {V. lactea et stagnina, Kchb.) is the var. y of V. 
montana. 

Alsineae. Dr. Kegel’s ‘ conspectus generum ’ of this section of 
Caryophylleae, offers some features at variance with the distribution 
of genera recently proposed by Messrs. Eentham and Hooker in 
their ‘ Genera Plantarum.’ Ilonhenya, Adenonema, Moehringia, 
Merclda, Malachium, and KrascheninniJcowia are maintained. Ruf- 
fonia is merged in Adenonema, which latter Messrs. E. and H. sink in 
Stellaria, though Kegel separates it in his synopsis—Adenonema with 
the valves of the capsule equalling the styles in number, while in 
Stellaria they are twice as many. Dimorphic flowers do not con¬ 
stitute an essential character of Krascheninnikowia, which is here 
described as differing from Stellaria in its glocliidiate seeds. 

Arenaria verna and its numerous varieties proffer an interesting 
study which must not detain us. Its var. Gerardi of the Lizard hills 
occurs in the Altai and mountains of Baikal. Arenaria rubella is 
regarded as a subvariety (lusus) of the same plant. This may pro¬ 
bably be correct. It has but little claim to specific distinction. 

Cerastium viscosum, L. (C.glomeratum, Thuill), C. semidecandnm, 
L. and C. vulgatum, L. (C. triviale, Lk.) are maintained. 

We shall look for further issues of Dr. Kegel’s ‘ Aufzahlung’ 
with some interest. 

The ‘ Flora Ussuriensis’ is based upon specimens collected by 
Maack in the region of the Ussuri, a tributary of the Amur. No 
new genera, but several new species are described. The descriptions 
are in Latin, the extended observations in Kuss. A Table is 
appended showing the number of known species on the (1) Ussuri, 
(2) Amur, (3) in N. E. Asia, and (4) in Japan; also the number 
of Ussuri species common to the Amur, N. E. Asia, Japan, and 
North America. Separate lists are given of the species of the 
Ussuri not enumerated in ‘Flora Amurensis,’ the species common to 
Japan, to N. E. Siberia and Kamtschatka and to N. America. 
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XX.—Die Fabeen dee Pblanzen. Yon G-. von Martens. Wiirtt. 
Jahreshefte, 1862, p. 239. 

The first short chapter of this essay on Colour in the Vegetable 
Kingdom is upon the Rainbow, and is headed with a verse from 
Sirach (ch. xliii. 12). The second is upon the Prism and Spectrum. 
¥e pass these by and confine ourselves to a brief resume of some 
of the author’s painstaking inquiries into the colour-relations of the 
several organs of plants, of the flowers of widely different Floras, and 
of different Natural Orders. We devote the space to this the more 
willingly, that we believe such inquiries carefully carried out, and 
resting upon a basis sufficiently broad, often afford unexpectedly 
interesting results. In connection with the special inquiry pursued 
by Hr. von Martens, such results can hardly be said to have been as 
yet forthcoming, though this may be attributable to its neglect by 
competent botanists rather than to any cause more deeply seated. 
Since the observations of Professor Dickie, recorded in the Annals 
of Natural History# some eight years ago, we do not recollect 
any contribution of scientific importance upon the colour-relations of 
plants in our own or foreign journals. Prof. Dickie’s paper was 
especially upon the complementary relations of colours in the indi¬ 
vidual and the relation between the form and colour of organs,— 
branches of the subject which do not appear to have specially engaged 
the attention of our author. 

In the third chapter we have a description of the Chromatic Table, 
similar to that in Chevreul’s well-known work, which accompanies the 
essay. It is a circular disc divided by twenty-four equi-distant radii 
into as many wedges, each coloured in one hue and decreasing in inten¬ 
sity from the centre to the margin in eight degrees of tone—(Farben- 
tonleiter—Gamme, Chevreul). Some such chromatic table is essential 
in inquiries of this kind, and until a better be decided upon, we are 
content to pin up Hr. Marten’s disc in our plant room, and to respect 
his nomenclature with but few exceptions, which do not detain us 
now. In the eleven succeeding chapters, the several organs of the 
plant are seriatim examined with respect to their colour-phe¬ 
nomena. We have not, generally, the successive changes traced 
through which the plant or an individual organ passes from youth to 
age, but commencing with the lowest member of the structure, the 
root, and continued through stem, leaf, flower, fruit and seed, we 
have recorded several observations of considerable interest, among 
the more important of which are those upon the colour-relations of 
the flowers of different Floras. In Hr. v. Martens’ method of col¬ 
lating these we find some awkward peculiarities which the friendly 

* Ser. ii. xiv. 401. 
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revision of some practical mind might perhaps have spared him. 
Thus he gives us the total number of flowering plants of a given 
area, then deducts the apetalous and glumaceous species, and those 
destitute of petaloid perianth; then, whatever be the number of these 
species bearing flowers of two colours, we have such number added 
to the above. The proportion of this new total with white flowers is 
next stated, and then follow the percentages of the respective colours 
based upon their own total, remaining after the white-flowered species 
are deducted. It may be all very well to put the matter in this way, 
but certainly not only thus. 

The relative prevalence of the several colours is inquired into 
under the heads of (1) the wild and cultivated species of Wiirt- 
teinburg, (2) the Flora of the Alps, (3) of Greenland, (I) of 
Spitzbergen, (5) of the littoral Flora of Europe; and, further, 
in respect to the season of the year; the various natural 
orders; and, finally, the odour of the flower. It is to be regret¬ 
ted that our author should have been willing to accept to so 
great an extent as authority for the colour of the flowers of the 
various Floras treated of, the plates of * Flora Danica ’ and the works 
of Jacquin and Sturm. As to the species of Greenland, he acknow¬ 
ledges himself wholly indebted to the plates of ‘ Flora Danica,’ while 
the colours of Spitzbergen flowers were adopted, in turn, from their 
Greenland and Alpine representatives. With such guides it must 
have been impossible to avoid much error, especially in the attempt 
to classify the flowers according to their depth of tone. 

The Flora of the Alps includes 481 species, of which 93 are 
reckoned as apetalous or glumaceous. Deducting these, Hr. v. Martens 
adds 61 to the remaining 388,61 being the number of species bearing 
two-coloured flowers. 115 of the 449, or a little above one-fourth, 
are white-flowered. These are deducted, leaving 334 with coloured 
perianths. Yellow obtains more or less in 35 per cent, of these, blue 
in 40 per cent., and red in 47 per cent. This apparently small pro¬ 
portion of the yellow series is explained by the independence of this 
colour in Alpine flowers. While 13 species have flowers of pure 
blue and but two pure red, 108 are pure yellow. On the other hand, - 
of yellow in combination, but 44 tend towards red and 4 to blue, 
while 163 exhibit various combinations of red and blue. In the 
Greenland Flora 329 species are reckoned^ of which 137 are destitute 
of petaloid perianths. 69, or more than one-third, of the remaining 
192, are white-flowered. 51 are pure yellow, 11 yellow mixed with 
red, and 5 yellow with blue. There are no pure red flowers, and but 
2 pure blue, though there are 58 of shades intermediate between 
blue and red. But 74 Phanerogams are known to the author from 
Spitzbergen. As in Greenland, yellow greatly predominates, both in 
purity and frequency. 

* Reduced in Dr. Hooker’s “Arctic Flora” to 281 species. 
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In regard to the littoral Flora, which Hr. Marten believes to pre¬ 
sent a greater contrast than any other in Europe with the Floras of 
the Alps and Arctic Circle, comparisons rest on the species growing 
on the shores of Denmark, Germany, and Italy. This peculiar 
Flora includes 217 Phanerogams, 87 of which are apetalous or gluma- 
ceous, and 25 are white-flowered, leaving a balance of 105 with 
coloured perianths. Of these, 4 species are two-coloured, 21 are 
pure yellow, 17 yellow and red, 3 yellow and blue, with 1 pure 
red and 1 pure blue, against 59 intermediate between red and blue. 
Compared with Greenland, it is shown that, in the littoral Flora, the 
proportion of species, destitute of coloured perianth, is about the 
same: the chenopods of the sands balancing the sedges of the snow. 
That the white flowers are only about half as numerous, the yellow 
fewer, the red rather more, and the blue nearly twice as numerous. 
In the species of the Wiirttemberg Flora, the largest proportion with 
white flowers expand in spring, and suggest the notion that the lower 
the temperature, the more numerous they become. Fed flowers pre¬ 
dominate in autumn and summer; yellow constitute an equal pro¬ 
portion in spring, summer, and autumn; while blue, like white, 
decreases from the first. 

Of the species with agreeably scented flowers growing about 
Wurttemburg, the largest proportion are white-flowered, the second 
red. Pollen is almost always yellow, or some colour in which it forms 
part. The few observed exceptions are recorded. Finally, the 
principal groups of Cryptogams are severally noticed in respect to 
their colour-relations. 
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<®bi.gittnl Jtrfirlfig. 

XX.—IIeineich Rathke.—On the Development oe the Ceanitjm 

IN THE YeETEBEATA. 

[The active and long continued labours of the head and founder, after Van Baer, of 
that modem science of Embryology which is the necessary precursor of ah 
philosophical anatomy worthy of the name, are now unfortunately ended, 
Professor Rathke having died suddenly and unexpectedly while presiding over 
the Scientific Congress which met in Konigsberg three years ago. So long as the 
venerated master lived, it behoved those who had learned so much from him 
respecting the development of the vertebrate skull to wait for the fulfilment of 
the promise half given in the opening paragraphs of the masterly essay here 
translated. But there is no sign that any larger work on this subject remains 
among the papers of the deceased philosopher, and therefore, the translator, 
imagining that others may find it as difficult as he has done to procure the 
original “ Vierter Bericht uber das naturwissenschaftliche Seminar bei der 
Universitat zu Konigsberg—nebst einer Abhandlung uber die Entwickelung 
des Schadels der Wirbelthiere,” published at Konigsberg thirty-four years ago, 
(1839) offers this version of a memoir which is at this moment the best and 
most comprehensive account of the development of the skull extant. Hereafter 
the translator will take occasion to point out how far later inquiries by Rathke, 
or by others, may necessitate the modification of some of the paragraphs of this 
essay.—T. H. H.] 

§ 1. While occupied during the last few years, with investiga¬ 
tions into the development of the Snake, I was much surprised at 
the mode in which the formation of the skull commenced—and I was 
thus induced to examine the same process in other vertebrata; 
the more especially as I entertained the hope that the study of its 
development would tend to elucidate the view that the skull is com¬ 
posed of several modified vertebrae. 

But in putting forth the results of the observations bearing on 
this question, which I have made, it must be remembered that they 
are but the outlines of a work, which I propose to complete by 
further researches. 

§ 2. If any trustworthy result is to be attained from attempts to 
explain the skull as consisting of several modified vertebrae, they 
must be based on an acquaintance with the development of the spinal 
column. Therefore I shall premise an account of the most essential 
steps in the development of that part. 

§ 3. That which constitutes the foundation of the spinal column, is 
the notochord, a membranous tube, closed on all sides and filled with a 
gelatinous substance. Hence the notochord consists, in and for 
itself, of two different parts which may be termed the axial substance 
and the sheath. Bound it is deposited a blastema, which at first, has the 
same coarsely granular composition throughout. It seems to make 
its appearance first on the right and left sides of the notochord, and 
then gradually to grow above and below round the notochord, so that 
after a certain time, the latter is coated with it, as by a new or second 
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sheath. However this may be, the substance of this blastema, which 
I term the Investing mass of the notochord, very soon increases, chiefly 
in thickness, on each side; the thickening not being alike in all 
parts, but in some places thicker and in others thinner. This takes 
place in such a manner, that, on each side, a multitude of small plates 
are formed, of which each pair have a small, thinner, interspace. By 
degrees the plates grow towards one another above and below, and at 
last each pair coalesce into a ring. Consequently after a certain time 
the notochord is seen to be inclosed within a number of such rings, 
which lie in a series one between the other.# 

But before the plates thus coalesce into rings, the investing 
mass of the notochord, whence they are developed, grows upwards on 
the two sides of the future spinal cord, within the dorsal laminae, and 
here also attains, in one spot a greater, in another a less, thickness. 
These thicker and thinner spots correspond with the similar parts of 
the investing mass on the two sides of the notochord, or rather are 
to be regarded as the prolongations of them. 

Thus, after a certain time, there arises an appearance as if the 
just mentioned and already completed rings which inclose the 
notochord, had sent up rays to embrace the spinal cord on both 
sides. Later still, each pair of these rays come into contact above 
the spinal cord and coalesce, so as to form arches, which are borne 
by the rings inclosing the notochord. In the tails of osseous fishes, the 
same process goes on towards the opposite side, but the arches 
thus formed inclose, not parts of the nervous system, but the 
caudal arteries and veins. In the trunk of osseous fishes also, the 
rings which indicate the bodies of the vertebrae throw out down¬ 
wardly directed processes and, in certain fishes, the hindermost of 
these also coalesce so as to form arches; ordinarily, however, they re¬ 
main separate from one another, but mark themselves off from the 
bodies of the vertebrae and then appear as ribs. As in Fishes, so in 
other Yertebrata, processes are developed from the investing mass of the 
notochord in the trunk, and serve to inclose the subjacent viscera 
more or less completely. Some of them become distinct, either close 
to the rings, from which the bodies of the vertebrae will be formed, 
or at some distance from them, and are either developed into ribs only, 
or into ribs and transverse processes; others do not become distinct, 
and acquire the character of simple transverse processes. The 
transverse processes which are formed in many caudal vertebrae 
of different Amphibia and Birds have a similar origin. 

It is to be remarked that in some Amphibia, below these trans¬ 
verse processes, additional paired processes are formed, which in 
the Crocodiles coalesce into arches, but in the Snakes remain 

* Whether in many or in most Vertebrata two series of such plates, an upper 
and a lower (which however soon coalesce), are developed on each side, as is said by 
Von Baer to be the case in Cyprinus blicca requires further investigation. It is 
certainly not the case in the Snake. 
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separate and serve to inclose a caudal artery and vein. They 
correspond in position and form to the similarly named parts in 
fish, the transverse processes in question being new parts, which are 
wanting in Fish. Furthermore, the ribs of the higher vertebrata 
do not correspond with the ribs of Fishes, which are seen to pass 
gradually into their inferior caudal arches, but are, as Johannes Muller 
has conclusively demonstrated (Yergl. Anat. der Myxinoiden Theil. 
1. p. 93—100.) parts of a peculiar nature, absent in Fish and 
arising higher up on the vertebral centra than the ribs of these 
last animals. 

§ 4. The rings, developed from the investing mass of the 
notochord, which have been described, gradually thicken and 
broaden on all sides, become filled up by a mass similar to that 
of which they originally consisted, and change into vertebral 
centra ; the notochord, becoming more and more constricted where 
it is inclosed by them and at length disappearing. In Amphibia, 
Birds and Mammalia it, at length, entirely disappears, but this is 
not the case in all osseous fish. In all these animals, however, a 
part of it remains between every pair of rings or vertebral bodies. 
The sheath of this part becomes an intervertebral ligament, while 
the axial portion is liquefied, and then appears as a more or less 
viscid synovial fluid, or, as in Mammals, may be entirely absorbed. 

§ 5. Each vertebral body, together with its different processes, 
though at first entirely consisting of granular blastema—gradually 
becomes cartilaginous and, even in this condition, it occasionally 
happens that all its parts form one continuous whole. But if a 
process becomes distinct, as a rib, the mass becomes membranous at 
the point of demarcation. 

The rest of the investing mass of the notochord which has remained 
between the vertebral centra, almost always becomes membranous, 
(very rarely, as in the most anterior part of the spinal column of 
the Sturgeon, also cartilaginous), covers the intervertebral ligaments, 
and then appears continuous with the periosteum of the vertebral 
body. The same process appears to take place in those parts which 
lie between successive spines and neural arches, the intercrural and 
interspinous ligaments appearing to be developed here. 

§ 6. It results from existing observations that the ossification of 
the vertebral bodies begins at different points and proceeds in different 
modes. In each crus of a neural arch, however, only a single centre of 
ossification is developed, which gradually elongates, so that, at length, 
the entire crus appears ossified, whereupon it anchyloses with the bony 
deposit in its centrum. In each rib also, ordinarily, only one centre 
of ossification is developed, and this extends in such a manner, that 
in many animals, the entire rib ossifies, while, in others, only the 
greater part of it is converted into bone, the lesser moiety remaining 
cartilaginous, and forming what is termed the costal cartilage. In 
Birds, on the contrary, two ossific centres appear in almost every rib, 
one for the upper half, the other for the lower half; the latter cor- 
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responding to the costal cartilage, and receiving the name of a 
sternal rib. 

§. 7. What has been stated respecting the development of the 
vertebral column relates only to the ordinary process. From this, 
however, there are many and sometimes important departures. And 
inasmuch as these may be of importance in making a comparison 
between the spinal column and the skull, I shall here give a brief 
account of the chief of them. 

§. 8. In the Myxinoids and in Ammoccetes branchialis, the invest¬ 
ing mass, which immediately surrounds the notochord, becomes every 
where metamorphosed into a moderately thick fibrous membrane, 
which completely ensheathes the notochord. From the sheath two 
plates of like texture pass upwards to embrace the spinal cord and to 
unite above it. Petromyzon exhibits a somewhat higher develop¬ 
ment. The notochord and spinal marrow are inclosed within a similar 
fibro-membranous investment, but there is, in addition, a slight indica¬ 
tion of proper vertebral bodies, which consists in two very narrow 
and short cartilaginous striae, into which the basal part of the 
occipital cartilage is prolonged posteriorly, and which are situated 
on both sides of the notochord, on the above-mentioned fibrous 
sheath. They may be regarded as indications of many coalesced 
vertebral bodies; and the more so, as on each side, immediately behind 
them, a short longitudinal series of a few very small cartilaginous 
plates appears, representing the separate lateral halves of a corres¬ 
ponding number of vertebral centra. Notwithstanding that only 
these scanty traces of a few vertebral centra appear in Petromyzon, 
cartilaginous vertebral arches are developed in great numbers, em¬ 
bracing the spinal chord and fixed upon the external, almost wholly 
fibro-membranous sheath of the notochord ; being inclosed in the 
substance of the two fibro-membranous plates which pass from that 
sheath upwards, to inclose the spinal chord laterally. 

In the Sturgeon we have a still higher grade of development, 
though not so high as in the Plagiostomes. Not only are the crura 
of vertebral arches present, as in Petromyzon, but far more definite 
rudiments of vertebral centra make their appearance, consisting, (if 
we except the four or five anterior vertebrae) for each vertebra of four 
larger or smaller, more or less distant, cartilaginous plates closely 
united with the fibrous sheath of the notochord ; viz., of two upper 
and two lower ones, so that on each side an upper and a lower series 
of such plates runs along the spinal column. From the upper ones, 
the cartilaginous vertebral arches proceed, and ribs pass as immediate 
prolongations of a few of the lower ones, whilst with others, espe¬ 
cially the most anterior, the ribs are moveably articulated. The four 
or five most anterior centra consist each of a perfectly closed ring, 
which has without doubt arisen from the gradual increase and ulti¬ 
mate coalescence of the four cartilaginous plates. 

The structure of the vertebral column of the Sturgeon shows 
plainly,that in these Fishes, the investing mass of the notochord gives 
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rise, on the one hand, to a fibrous sheath, on the other, to four dif¬ 
ferent cartilaginous plates closely united with that sheath, so that 
each lateral half of a centrum primitively consists of two portions. 
Perhaps the investing mass of the notochord may develope in a 
similar manner in some other vertebrata; since primarily, before 
chondrification, it thickens on each side in two places, and then the 
two thickenings approximate and coalesce. 

§ 9. Another deviation from the ordinary mode of development is 
to be seen in the spinal column of certain tail-less Batrachia, namely 
of liana paradox a and JBufo obstetricans. In these the vertebral 
centres are developed, not from complete cartilaginous rings, but 
from half rings, which lie on the notochord and only partly inclose 
it, since they leave its under side uncovered. 

§ 10. A third deviation is presented by the spinal column of the 
Sharks. It is usual in Vertebrata to find the interspace between two 
adjacent vertebral arches filled only by fibrous membrane, the liga- 
mentum intercrurale. But in these animals, there is, in almost every 
such interspace, an additional oblong plate of cartilage, which re¬ 
sembles a neural arch in form and size. Similar but much smaller 
intercalary cartilages are seen in the Sturgeons. 

§ 11. Lastly, it is to be noted, that the nerves which the spinal 
chord gives off laterally, usually pass between the neural arches of the 
vertebrae, while, in the Sharks, they traverse the neural arches them¬ 
selves, so that each crus exhibits a foramen for the passage of a nerve. 

§ 12. The anterior, more or less pointed end of the notochord pene¬ 
trates into the skull, and contributes to form the lower wall of the 
future brain case. Probably, without any exception, it extends 
only to between the pair of vesicles (more or less open towards the 
cranial cavity and chondrifying very early), which belong at first to 
the lateral walls of the brain case, and developing into the skeletal 
parts of the auditory labyrinth—change their form, as they grow, 
but little in a few cases—while, for the most part, they become much 
altered. 

Within the lower wall of the brain case there now accumulates 
around the cephalic part of the notochord, and probably at first to 
the right and left of it, a coarsely granular blastema, forming two 
thin streaks, which, as it were, fringe the part of the notochord in 
question, and then become converted into cartilage. That such is 
the case is rendered probable by the structure of Aninioccetes 
branchialis, in which animal the development of the skull is at its 
lowest stage. The direct study of the development of various 
Vertebrata has, however, yielded no certain results upon this point; 
on the contrary, the cephalic part of the vertebral column, when 
such a blastema destined for the formation of the skull was depo¬ 
sited, was surrounded by it as by a sheath. 

The further morphological relations of this sheath, or of the in¬ 
vesting mass, are remarkable, and are different in different animals. 
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Setting aside a few Cyclostomes, the mass in question accumulates 
more especial!)7- on the two sides of the cephalic part of the notochord ; 
so that the sheath which it forms acquires, as it were, two wings, 
which likewise are situated within the other and less coarsely 
granular substance of the base of the capsule, which encloses the brain 
and its membranes—in other words, they are situated in the future 
basis cranii. They attain a different relative breadth in different verte- 
brata, but in general are larger and broader than the third cerebral 
vesicle, which lies over them and the cephalic part of the notochord. 

Hence their origin appears to be connected with the circumstance 
that the capsule, formed by a part of the serous layer of the germ, 
which contains the brain, is necessitated to acquire a much greater 
breadth than the capsule surrounding the spinal marrow. 

Furthermore, the investing mass of the cephalic part of the 
notochord is continued forwards for a certain distance beyond this 
part—the sheath which it forms, and its two wings, passing into a 
horizontal plate, which also forms a part of the basis cranii, and 
reaches almost close to the posterior end of the infundibulum. Here, 
however, it divides, or rather sends out certain processes, the number 
of which is different in different animals. In Fishes and Batrachia 
only two such processes occur, and these are situated in the lateral 
halves of the skull, and have a similar form and direction. They lie 
enclosed in the general gelatinous basis cranii, extend even origi¬ 
nally, in all probability, not merely as far as the anterior end of the 
latter, but also a certain distance beyond it. Posteriorly, they lie at 
a moderate distance from one another, but at the anterior end of 
the brain case (while this has still a generally gelatinous consistency), 
they come close together, and, in front of it, bend outwards like 
horns. Two similar processes occur also in all the higher animals. 
But, in addition to these, in the earliest period of the foetal life of 
these last, a third, azygos process is present, which passes off be¬ 
tween the two first from the anterior edge of the tabular projecting 
part of the investing mass. It is shorter than the two others and 
projects into the cranial cavity, being bent upwards and forwards. 
Its convex side is directed forwards, its concave side backwards, and 
it lies between the first and third cerebral vesicle in the deep sinus, 
which the brain of all animals above the Batrachia forms—by 
bending upon itself — and by its end it touches the lower wall of 
the middle cerebral vesicle. The brain appears in these higher 
animals to have been bent round the azygos process, while in Fishes 
and Batrachia it always retains a tolerably straight direction. 

These processes, which the investing mass of the notochord sends 
out, may be termed the rafters of the skull (trabeculae cranii). 

§. 13. a. In the Snake, the Blindworm, the Lizard, the Fowl, the Pig, 
and the Buminants, the pointed cephalic part of the notochord extends 
only to between the auditory capsules. It is surrounded by a dense 
blastema, which projects beyond it more or less laterally, but, ante¬ 
riorly, extends only as far as the infundibulum, and forms a more or 
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less thick plate, which afterwards chondrifies, whilst that part of the 
chorda itself, sooner or later, disappears, without leaving a trace 
behind. This disappearance takes place soonest in the Mammalia, 
latest in the scaly Amphibia. From the plate in question pass three 
trabeculae, at first consisting of condensed blastema, afterwards of 
cartilage, which are proportionally very thick. 

The azygos one which passes upwards, and is situated in the in¬ 
terspace between the anterior and the posterior cerebral vesicles, in 
time disappears altogether; for the posterior clinoid processes of the 
sella turcica, which are found in the higher animals, only take its place 
and are not developed out of it. The paired trabeculae cranii extend 
at once to the lower part of the primitive wall of the forehead, out of 
which gradually the so-called frontal process of the head (a part of the 
face) is developed, and here they are closely approximated; in the 
rest of their course, however, they are more or less widely sepa¬ 
rated. Of this, one may convince oneself by the examination of 
embryos of the animals mentioned above, even of Mammalia, while 
they still possess branchial clefts. Between the trabeculae the basis 
cranii is very much thinner, and its texture is not so granular; and, 
through the posterior part of this, or the gap of the basis cranii, as 
it might be called, the oral mucous membrane is protruded towards 
the cranial cavity to form the pituitary body. 

b. The further development of the basis cranii is different in the 
different animals which stand higher than the Batrachia. The two 
trabeculae, before they chondrify completely, approximate for a 
greater or less distance and coalesce. In the different higher 
animals, however, this happens for a greater or a less distance. In 
Mammals they unite very early throughout their whole length. In 
the chick there lies between them posteriorly, when the pituitary body 
has been formed (even after the feathers have begun to develope), 
a very large rounded gap, filled only by connective-tissue (Zellstoff). 

In the Lizard there exists at the same spot, even at the end of 
foetal life, a somewhat larger but triangular gap filled with connective- 
tissue. A still larger and elongated space of the same kind remains 
between the posterior parts of the trabeculae in the Blindworm up to 
the end of foetal life. 

Among the higher animals the cranial development of which I have 
examined, however, it remains longest and largest in the Snake; for 
in this animal it extends, even late in life, as far as the anterior end 
of the brain-case, though it is very narrow in its anterior half even 
in the middle of foetal life. 

Furthermore, the originally separate parts of the trabeculae become 
longer the greater the size attained by the eyes: these parts conse¬ 
quently remain shortest in Mammalia and are longest in Birds and 
Lizards. 

Yet another difference in their further development depends upon 
the extent to which the eyes increase in magnitude. If these acquire 
a considerable volume, as is especially the case in Birds and Lizards, 
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they approach one another more and more, and thrust the anterior 
part of the brain upwards, so as to remove it further and further 
from the trabeculae, which have already coalesced for a greater or less 
distance. In consequence of this operation, the coalesced trabeculae 
send upwards a perpendicular plate, which forms a septum between 
the eyes, and either consists entirely of cartilage, or, to a certain 
extent, also becomes membranous. Among the animals the develop¬ 
ment of whose skulls I have examined, this plate exhibits its pro¬ 
portionally greatest height in the Chick, the smallest in the Blind- 
worm.# In the Snakes and Mammalia, however, it is not even 
indicated; on the contrary, in them the brain remains lying directly 
upon the trabeculae of the skull. 

c. The ossification of the basis cranii takes place in the Snake, 
the Blind-worm, and the Lizard, on the whole, in the same way. 

The basi-occipital is formed by the ossification of the previously 
chondrified investing mass of the cephalic part of the notochord, as 
Well immediately around this part, as in its two wings or lateral 
expansions, by which a bony plate is produced, which anteriorly 
hardly extends perceptibly beyond the notochord, and at first 
encloses it, as its axis. Gradually, however, the cephalic part of 
the notochord disappears, and the space which it occupied becomes 
filled by a growth of the bony substance in question. Hence, in 
these animals, the basi-occipital is formed in just the same way as 
the body of a vertebra, and the differences between them relate 
mainly to external form, the basi-occipital being much broader, in 
relation to its thickness, than an ordinary body of a vertebra; it is, 
in fact, a plate and not a cylinder. 

A second bony plate appears at a considerable distance in front 
of the first; namely, in that half of the investing mass which projects 
beyond the cephalic part of the notochord, close behind the three 
trabeculae, which pass forward as processes of this mass. This second 
bony plate is the basi-sphenoid. At first, as has been said, it lies at a 
considerable distance from the first plate; gradually, however, it 
approaches the latter more and more, whilst, on the one hand, new 
bony matter extends from it posteriorly into the investing mass, and 
on the other, the basi-occipital grows in the same manner towards it. 
In time the two bony plates come into contact and coalesce. The 
basi-sphenoid, therefore, though it is still in the investing mass of the 
notochord, does not arise in quite the same manner as the body of 
an ordinary vertebra, since it never incloses a part of the notochord, 
but rather is formed in front of the notochord, and from the very 
beginning represents a quite dense thick plate. Neither can it be 
united with the basi-occipital as the vertebral centra are united since 
a part of the sheath of the notochord is an essential part of such 
union (§4). 

* In many osseous fish, a similar, very large and high septum is formed. It is 
probably largest of all in the Sword-fish, whose eyes have such a prodigious size. 

N. H. E.—1863. E 
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The pre-sphenoid is developed from a cartilage which is no longer 
a part of the investing mass of the notochord, hut arises quite inde¬ 
pendently of it. 

In the Snake, this cartilage is developed within the mucous 
tissue (S'chleimstoff") which fills the long gap left by the non- 
coalesced trabeculae cranii, and it assumes a form corresponding 
with that of the gap, being a narrow, moderately thick, anteriorly 
pointed, and altogether almost stilet-shaped body. When it has 
ossified, however, its posterior end grows broader, and changes into 
a little plate, which, growing towards and abutting against, the 
margin of the basisphenoid, eventually coalesces with it. When this 
has taken place, the presphenoid appears partly as a spine, into 
which the basis cranii passes anteriorly. Tor the rest, in the Snake, 
the posterior parts of the trabeculae cranii, between which the pre¬ 
sphenoid arises, increase not a little in length and thickness, and 
remain recognizable, throughout life, as two rounded cartilaginous 
spines converging anteriorly, lying close on each side of the pre¬ 
sphenoid and passing immediately from the basisphenoid. 

In the Blindworm, the development of the basis cranii takes place, 
on the whole, as in the Snake. In the Lizard, in which the trabeculae 
cranii very soon coalesce throughout almost their whole length, the 
presphenoid is formed, not, as in the Snake, in the gap which remains 
between these trabeculae, but before it and at its under side, or rather 
along the lower edge of the cartilaginous orbital septum, which has 
become developed out of the coalesced parts of the trabeculae. The 
reason of this probably is, that, in the Lizard, at the time when that 
bone arises, the gap in question is very short and lies only quite 
posteriorly under the pituitary body. The form, again, which the 
body of the presphenoid assumes in the Lizard is different from that 
in the Snake; for, in the former, it is a narrow and very thin bony 
lamella, which, it may be remarked in passing, is lost with the septum 
when the skull is macerated too long. 

Although, now, the presphenoid of Snakes and Lizards, as regards 
its position and form, arises in a somewhat different manner; yet, in 
all, its mode of origin is far more different from that of an ordinary 
vertebra, than that of the basisphenoid, and, in fact, is quite distinct; 
since, on the one hand, the presphenoid has no such relation to the 
notochord and its investing mass, as has the body of a vertebra; 
while, on the other hand, it has, from the beginning, a form altogether 
distinct from that of a vertebral body. 

In the Towl, the bones which constitute the floor of the brain- 
case are developed essentially in the same way as in the Lizard. The 
presphenoid arises also at the lower margin of the cartilaginous 
septum, which separates the eyes, in front of the gap which has per¬ 
sisted below the hypophysis cerebri and between the paired tra¬ 
beculae, and has, at first, the form of a moderately long, narrow, and 
thin grooved plate, in which that septum as it were rests. Soon, 
however, it becomes thicker, elongates further backwards, coalesces 
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a short time before the end of foetal life with the basisphenoid, which 
grows somewhat towards it, and then represents a moderately thick, 
tolerably long spine, provided at its upper end with a groove, pro¬ 
ceeding from the basisphenoid, and aiding it to close inferiorly the gap, 
which previously lay under the pituitary body. It should be espe¬ 
cially noted that the presphenoid of the Chick is developed from a 
thin lamella of bone, which plainly arises between the primarily 
cartilaginous orbital septum (produced by the coalescence of the 
trabeculae) and its perichondrium. In the Chick, as in Snakes and 
Lizards, the body of the basisphenoid is formed in the investing mass 
just in front of the notochord. 

The basioccipital also arises in the same way as in these Reptiles. 
At the time when the cephalic part of the notochord still persists, 
bone is deposited around this part in the investing mass, and then 
from this point ossification proceeds right and left. 

In Mammals, according to my examinations of Ruminants and 
Pigs, the basioccipital is formed in the region in which the cephalic 
part of the notochord lies; yet only after this has disappeared. 
The basisphenoid arises, to judge by the adjacent parts, in the point 
where, at an earlier period, the anterior part of that plate which is 
formed by the investing mass lay. 

A special presphenoid, however, appears not to be formed in 
Ruminants and Pigs; for I have been able to observe none in these 
animals, even when all the four already ossified alse of the sphenoid 
and the body of the basioccipital possessed a considerable size, and 
the vomer reached almost to the basisphenoid. 

In new-born moles, also, I have observed no presphenoid. 
Kerckringius was led to the same result by his investigations into 

the development of the human skeleton and in Nicolai’s work on 
the same subject (‘ Beschreibung der Knochen des Foetus’) only one 
body of the sphenoid is spoken of. In Ox embryos, with heads 
15 to 18 lines long, and in which each orbitosphenoid already pos¬ 
sessed two large roots embracing the optic nerve, both bones came 
into contact by these roots, and the basisphenoid, which lay between 
the alisphenoids, pressed close against the latter. I am therefore led 
to believe, that the whole presphenoid of these Mammals arises by 
the coalescence of the roots of the orbitosphenoids, partly with one 
another, partly with that piece of bone which lies behind them and 
between the alisphenoids, and that this bone then grows further and 
further forwards below them. In new-born Kittens, on the other 
hand, I saw a special presphenoid quite distinctly.! A similar 
bone seems to occur in many other Mammalia, so far as I could 
make out from their fully developed skulls—viz. in the Seals, 

* Osteogenia foetuum. 
f Whether it had arisen between the trabeculse cranii or out of their substance 

could no longer be made out. 
R 2 
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Solipedes, and Rodents; but further investigations are required for 
the clearing up of this point. 

d. The exoccipitals certainly arise in the Reptilia, Birds and 
Mammals, in just the same manner as the neural arches of the ver¬ 
tebrae : in fact they appear not merely in their gelatinous, but also in 
their cartilaginous condition, as radiations from the investing mass of 
the cephalic part of the notochord. Indeed, in many animals, viz. 
Snakes, Lizards and the Blindworm, their upper ends even, like 
those of the neural arches of a vertebra, come into contact with one 
another, and then coalesce. In those higher Yertebrata however, 
in which the brain attains a greater volume, they do not meet, and 
there is developed between them a special os intercalare, the supra 
occipital. 

On the contrary the ali- and orbito-sphenoids never arise by the 
outgrowth of chondrified parts of the basis cranii; for they grow 
neither out of the trabeculae, above which they appear, nor out of the 
basi- or pre-sphenoids, when these different parts are in the cartila¬ 
ginous Condition; but they are formed separately in the originally 
gelatinous lateral walls of the brain case. 

In Lizards the alisphenoid appears at best only as a thin bony 
plate, (the columella of Cuvier) and the orbito- sphenoid is entirely 
wanting, whence, in these animals, that half of the lateral walls of the 
brain case which lies in front of the petrosals remains almost entirely 
membranous. 

Neither in Birds are any separate orbito-sphenoids formed. On the 
other hand, the frontals, as they increase in size, abut against the car¬ 
tilaginous orbital septum and then coalesce with it, when at the end 
of foetal life it ossifies, as I shall show below. 

e. I have stated above that the paired trabeculae cranii, in those 
animals which are above the Batrachia, meet anteriorly at a very 
early period and then separate again, forming two little cornua. This 
anterior coalesced part, with its cornua, lies where the lower wall of 
the capsule which now invests the brain and which will become the 
cranium, passes into the anterior, or the frontal wall—at the spot, in 
fact, where the so-called frontal process of the head, a part of the 
face, is developing. On both sides of the most anterior part of the 
trabeculae, and in fact close behind their cornua, the olfactory sacs 
are formed. Whilst these increase in size, the paired trabeculae of the 
skull coalesce between them, become cartilaginous and grow into a 
plate the length and height of which correspond with those of the 
olfactory organs of the animal. This plate is the nasal septum. 

In those animals, in which, from a similarly coalesced part of the 
paired trabeculae cranii, an interorbital septum has also been formed, 
viz. in Lizards and Birds, the two septa pass uninterruptedly into 
one another, so that the one may be regarded as a continuation of 
the other, or rather, the two make one whole. 

Prom each side of the upper edge of the septum narium there 
grows out very early (even before it chondrifies), at almost a right 
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angle a nearly horizontal thin plate or ala, which also chondrifies, 
and after a time appears convex on the upper, concave on the lower, 
side and covers the olfactory membrane more or less completely. 
Close upon these newly arisen horizontal cartilaginous plates, how¬ 
ever, which can also be recognized in perfectly adult animals, the 
nasal bones are formed. 

Another, but azygos bone is formed in Mammalia on the lower 
edge of the cartilaginous nasal septum, and in fact between the carti¬ 
lage itself and its perichondrium. This is the vomer, which, at first, in 
all cases, forms a simple grooved bone, in whose channel the nasal 
septum lies, just as in Birds the original cartilaginous orbital septum 
lies upon the presphenoid.# 

Such a bone is formed in this place in many Birds. On the other 
hand, in Amphibia and Beptilia a vomer never appears. The bones 
which have been regarded as such have a totally different nature. 
Immediately in front of the coalesced part of the trabeculae, finally, 
between the cornua into which it is produced, the premaxilla is formed 
distinct from those cartilaginous parts. In the Snake it is from the 
beginning single, but in other Vertebrata it originally consists of two 
symmetrical halves. 

/. With respect to the cartilaginous and bony parts of the olfac¬ 
tory apparatus, my investigations have yielded the following results. 
The cartilaginous septum narium, which has arisen by the coalescence 
of the anterior parts of the trabeculae, very early sends out from its 
upper edge, as has been already stated, a plate which curves round 
the upper side of the olfactory sac. It attains its smallest volume, 
among those animals which stand above the Batrachia, in the Snakes; 
the largest, in Mammalia. In the Beptilia it arches only over the 
upper side, in Birds and Mammals also round the outer side, of the 
olfactory sac. A part of it is developed in many Birds, (e. g. Gralli- 
nacese) into the cartilaginous squama which covers the nasal aperture, 
in Mammalia into the cartilaginous rudiment of an ala nasi. Further¬ 
more, in many of the Yertebrata above the Batrachia, it sends in, 
towards the cavity which is invested by the olfactory membrane, 
lamellar outgrowths, in greater or smaller numbers, which lie in folds 
of that membrane and form the turbinals.f Besides this, in Mam¬ 
malia, a part of this plate applies itself in front of the exit of the 
olfactory nerves from the cranial cavity, and forms the basis of one 

* The origin of the vomer and of the presphenoid between a cartilage and its 
perichondrium is otherwise remarkable, because, often when a destroyed bone is to 
be reproduced, the development of bone proceeds from the periosteum. 

f In my Essay on the Development of the Olfactory Organs of Mammalia 
(Abhandlung z. Bildungs- und Entwickelungs-Geschiclite d. Thiere), the origin of 
the turbinal bones from the two cartilaginous plates, which proceed from the septum 
narium was described at length. In a very large exotic Frog (liana ocellata) I 
observed, that the large bony turbinal, which occurs in this animal, was developed 
not from the upper, but from the lower plate of the nasal septum, which is united 
with the oalatine bones and is peculiar to Batrachia. 
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lateral half of the lamina cribrosa of the ethmoid, while in Birds and 
Beptiles this is not the case. 

At certain points of the two plates of the nasal septum in ques¬ 
tion, the gelatinous substance of which they originally consist, is 
not chondrified, but becomes membranous. Of the cartilaginous mass 
of these plates, however, certain parts become changed, especially in 
Mammals, into bone, and are further developed into the olfactory 
turbinals, the lamina cribrosa and the lamina papyracea of the 
ethmoid.# The septum itself which sends out the plates also partly 
ossifies in Mammals, and this, its ossified moiety, then appears as the 
bony part of the nasal septum, together with the crista galli, the 
foundation of which last had been laid by a prolongation of the ori¬ 
ginally merely cartilaginous septum. 

On the other hand, this septum does not ossify in the Beptilia, nor, 
as a rule, in Birds, but remains permanently cartilaginous in them. 

In Birds, however, at the end of foetal life, at least the anterior 
part of the cartilaginous orbital septum, which is continuous with the 
septum narium, ossifies. The osseous plate, which is thus produced, 
and which is commonly regarded as a part analogous to the ethmoid 
of Mammals, coalesces in most Birds with the anterior half of the body 
of the sphenoid. 

The premaxillse arise, as was before mentioned, between the two 
cornua, into which the external part of the paired trabeculae is 
produced anteriorly. If the horizontal part of the premaxillse, 
which grows towards the maxillae, acquires a considerable size it 
applies itself to the under surface of those cornua, which at the 
time when the nasal septum is developed proceed from its lower 
marginal portion. The cornua in question are found even in 
adult animals, especially in Buminants, the Horse, and many other 
Mammals, t 

§ 14. In the larvae of Rana viridis and Rana temporctria, the 
cephalic part of the notochord extends, also, only to between the 
auditory organs—tapers but very little however, and ends by a very 
short point. The investing mass forms a broad and moderately 
thick plate, which projects beyond it, forwards, almost to the pituitary 
body, and remains merely cartilaginous up to the very end of larval 
life. In larvae whose hind legs have but just budded, this cartila¬ 
ginous plate has only a small thickness; sends upwards, behind ihe 
auditory capsules, two small processes (the lateral parts of the 
occipital bone) and is continued forwards into two, also very thin, 
cartilaginous bands or trabeculae. The two latter are tolerably broad 
and are separated by an oblong gap which is much broader than 
either. The gap is filled up by a very delicate membrane which ap- 

* Hence it follows that the capsules which in the Snakes inclose the nasal glands 
cannot be the equivalents of the ethmoids of other animals. 

t.1 have given figures of these parts in the Snake in my account of the develop¬ 
ment of this animal. 
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pears to consist of the dura mater and of some cellular tissue. Quite 
at the anterior end of the brain case the two bands unite, but coalesce 
only for a short space, and then separate at a not very acute angle. 
These anterior diverging parts, which belong to the face, have a con¬ 
siderable length, are about half as broad as they are long, and 
anteriorly are obtusely rounded off. At their sides and quite poste¬ 
riorly, where they pass off from the coalesced part of the trabeculae, 
are the nasal apertures and cavities. The anterior ends of both how¬ 
ever come into contact with the semilunar pieces of cartilage which 
constitute the upper beak of tadpoles. In front of the auditory 
capsules, the lateral walls of the cerebral capsule are slightly 
chondrified, but the entire upper wall of the brain case is mem¬ 
branaceous. 

As regards the further development of the skull, the cephalic 
part of the notochord persists until almost the end of larval life, but 
the investing mass, which immediately surrounds it, remains through¬ 
out life cartilaginous, so that a basi-occipital is never formed. 

On the other hand, the two processes which the mass has sent 
out close behind the auditory capsules (the exoccipitals) ossify 
long before the end of larval life. But far earlier than this happens, 
a thin cartilaginous plate of considerable length and moderate 
breadth is developed, for the most part close beneath the cellulo- 
membranous substance, which, as a delicate membrane, fills the space 
between the paired trabeculae cranii, and for a less extent, immediately 
under the anterior part of the cartilaginous plate, from which those 
processes are continued, (in part therefore beneath the investing 
mass of the notochord,) and at its posterior end sends out at right 
angles two short and broad arms. Soon after it appears it ossifies 
and then, as in osseous fishes, takes the place of the two sphenoidal 
bodies of the higher animals. Beichert believes that this plate is 
developed from the mucous membrane of the mouth, and that it 
has nothing to do with the sphenoid bones of the higher animals. 
(‘ Entw. Greschichte des Kopfes d. nackten Amphibien,’ p. 35.) But it is 
only loosely connected with the mucous layer, and more closely with 
the parts of the base of the cranium already mentioned which overlie 
it; further, in old larvae and in adult Frogs, the fibrous membrane of 
the cartilaginous and bony parts beside it (viz. of the occipital bone 
and of the trabeculae) is seen distinctly to be continued under it; and 
finally, the independence of this osseous plate from the mucous 
membrane is testified by the analogy of its formation with that of 
the pre-sphenoid of Beptiles and Birds. 

That the bony plate in question answers to the pre-sphenoid of 
the higher vertebrata is shown by its arising in a similar place and 
in a similar manner, as the latter, viz. : in the immediate neighbour¬ 
hood of the posterior part of the trabeculae cranii, and not by the 
ossification of any part of the investing mass of the notochord itself. 
Yet by applying itself to the under side of the persistently carti¬ 
laginous plate formed from the notochordal investment, and thus 
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protecting the brain, it takes the place in part also of the basi- 
sphenoid, which is as little developed in Batraehia as in Eish. 

Although in many Batraehia, as for example in Salamandrina 
attenuata which I have described,* teeth are subsequently developed 
on the lower surface of the bony plate, which I regard as the body of 
the pre-sphenoid, yet this circumstance does not support Beichert’s 
view that that plate is developed from the mucous layer of the germ, 
since other bones of the head, which certainly are not developed from 
the mucous layer, e.g. the upper and under jaws, possess teeth in 
most vertebrata. 

When the osseous plate in question has begun to ossify, the sub¬ 
stance, which fills the gap between the trabeculae cranii, becomes con¬ 
verted into a very thin layer of cartilage, the edges of which pass with¬ 
out interruption into the much earlier chondrified surrounding parts 
(the trabeculae or the investing mass of the notochord generally), and 
which is to be recognized even in adult Erogs. Besides this, against 
the rule which holds good for animals higher than the Batraehia, the 
cartilage grows from the outer edges of the trabeculae into the origi¬ 
nally membranous lateral walls of the cranium, so that, at the end of 
larval life, the part of those lateral walls which lies in front of the 
auditory capsules, together with the basis cranii, forms a deep cartila¬ 
ginous groove, whilst in other animals, where the corresponding part 
of the lateral walls chondrifies, the chondrification goes on quite 
independently of the trabeculae. 

Whilst the olfactory organs increase in size, the coalesced, or an¬ 
terior part of the two cranial trabeculae gradually elongates, increas¬ 
ing in height at the same time, so that it forms a moderately high 
septum between these two organs; and it sends out on each side, not 
merely, as in the higher vertebrata, from its upper edge, but also from 
the lower, a longitudinal ridge which gradually becomes converted 
into a horizontal, moderately broad plate. Both plates, or lateral 
alsB, then partly embrace the olfactory organ of the same side, and 
are applied closely to it. Upon the upper plate a nasal bone is 
developed, while to the lower a palate bone becomes applied. The 
two cornua into which the cartilaginous nasal septum is produced 
anteriorly, bend, in the last half of larval life, outwards and back¬ 
wards round the anterior edge of the olfactory sacs, become thicker, 
but at the same time narrower and pointed, and remain permanently 
cartilaginous, like the parts from which they proceed. Between the 
two cornua the premaxillae are formed in the normal way. A vomer 
is never developed; on the other hand, at the end of the larval con¬ 
dition, or soon afterwards, ossification commences in each lateral 
wall of the most anterior part of the brain case. By the gradual 
increase of this deposit a pair of little bony plates is formed, which 
at length meet above and below and coalesce so as to form that re- 

* Zoologischer Atlas von Eschsclioltz, Heft. V. 
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markable ring which Cuvier has termed the ‘ os en ceinture.’ But 
whether this part corresponds with a part of the ethmoid of the 
higher animals, as has been generally admitted since Cuvier’s time, 
or whether it does not rather correspond with the orbito-sphenoids 
of the higher animals, can be satisfactorily answered only by the 
study of the development of the urodele Batrachia. The analogy with 
the orbito-sphenoids, structures which otherwise would be absent, is 
favoured by the enormous size of the bones in Bana ocellata, as also 
by the circumstance that in many osseous fishes, e. g. the Cyprinidae, 
the ali-sphenoids, related bones, coalesce by their lower ends with 
one another, and not, in the regular way, with the body of the 
sphenoid. 

§ 15. Recently, I have observed, in embryos of Blennius viviparus, 
whose yelk sac had only a moderate volume, that the notochord, as 
in other vertebrata, extended only to between the auditory organs, 
and that the part of it situated in the head, was produced anteriorly 
into a point, so that, in relation to its base, it had the form of a toler¬ 
ably elongated cone. Yet the cavity of the cone, wide at its posterior 
extremity and filled by the nucleus of the notochord, did not extend 
to its anterior end, but only to its anterior fourth. The part sur¬ 
rounding the cavity, however, consisted of the primitively very thin 
membranous sheath of the notochord and of a somewhat thicker 
sheath, also forming a hollow cone, of bone, which was continued 
right and left into a narrow and very thin ala. 

Anteriorly and laterally this wholly bony part, which constituted 
the basi-occipital, was inclosed by a tolerably broad but only very 
thin stripe of cartilage which formed a fringe round it. Hence, the 
posterior part of the basis cranii was in part already ossified, while, in 
part, it had remained cartilaginous. Anteriorly, the cartilaginous part 
extended in the middle line of the head as far as the pituitary body : 
right and left, however, it was continued much further forwards, and 
the trabeculae had the form of two thin and moderately broad bands, 
which ran tolerably parallel with one another, and the opposed edges 
of which were sharply defined; the interposed gap was filled with a very 
delicate layer of cellular tissue, presenting no such cartilage corpuscles 
as those which occurred in the bands themselves. Just in front of the 
pituitary body, the trabeculae united again and passed into an azygos, 
somewhat narrower but much longer and thicker cartilaginous pro¬ 
cess, which extended to the anterior end of the head, and here came 
into contact with the maxillary and premaxillary bones. 

Its breadth remained pretty much the same throughout, for only 
quite in front did it become somewhat broader: and here, on each side, 
there could be remarked a small outwardly directed prolongation, these 
prolongations indicating the two cornua into which the coalesced part 
of the trabeculae is produced anteriorly in other animals. On its under 
side, however, the cartilaginous process, or the coalesced part of the 
cranial trabeculae, possessed a narrow and moderately deep groove, 
which traversed it from its posterior almost to its anterior end. Bur- 
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thermore, below the gap which lay between the two trabeculae, and 
beneath the posterior half of the median prolongation of these tra¬ 
beculae which has been described, there lay a long and narrow piece 
of bone, exhibiting on the upper side of its anterior half a toler¬ 
ably strongly projecting keel, which fitted into the groove of that 
median cartilaginous part. Posteriorly, however, it divided itself into 
two pointed crura, which diverged at a very acute angle and applied 
themselves closely to the under side of the bony investment of the 
notochord; and somewhat behind its middle it sent off laterally two 
tolerably long and narrow alee, which attached themselves to 
the lower side of the two cartilaginous trabeculae. The oral mucous 
membrane passed over the under side of the whole bone, but was 
only loosely connected with it; whence it could be easily stripped off 
from the bone, which, on the other hand, was very firmly connected 
with the cartilaginous part of the basis cranii. 

The bone in question represented the presphenoid. Just in front of 
it there was a much smaller bone which lay on the under side of the 
median prolongation of the two trabeculae cranii, so that it was placed 
between this and the oral mucous membrane. It had the form of a 
thin, narrow, pointed, irregularly triangular plate, and had its pointed 
end directed backwards, its broader and somewhat thicker end for¬ 
wards. The maxilla and premaxilla were in contact with the anterior 
end of this plate, which was the vomer. The alse or lateral parts of 
the sphenoid, which still consisted almost entirely of cartilage, 
formed a continuous whole, neither with the body of the sphenoid, 
nor with the trabeculae cranii. On the other hand, the exoccipitals 
appeared as immediate prolongations of the cartilaginous noto¬ 
chordal investment, but were already ossified to a certain extent. 

In other embryos, which were almost ready to leave the parent, 
the vomer and the body of the sphenoid were more developed, 
and were very similar to those of adult Blennies. The basi-occipital 
had also greatly increased at the expense of the cartilaginous border 
which surrounded it in younger embryos; so that, of the border 
itself, only the anterior part was present, though tolerably broad. The 
bony matter had also increased immediately round the cephalic part 
of the notochord, and appeared as a true though magnified cast of it. 
Only indistinct traces were left of that part of the notochord. The 
trabeculae had partly disappeared : at least, in many embryos which 
I examined with reference to this point, I could no longer find 
their middle part, but I could only observe that the cartilaginous 
border of the basi-occipital was produced into two short cartilagi¬ 
nous points, forwards, and the coalesced part of the trabeculae into two 
somewhat larger and also quite symmetrical points, backwards. This 
coalesced part, still entirely cartilaginous, was however larger in 
all its dimensions than in younger embryos, and had sent off, imme¬ 
diately behind the olfactory organs, between which it lay, two short, 
moderately thick, outwardly directed processes, which supported the 
anterior end of the olfactory nerves. In adult Blennies, on the 
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other hand, the part in question is entirely ossified, forms the 
spongy ethmoid, and consists of a middle part, the nasal septum, 
higher than it is thick, and of the almost pyramidal lateral parts, 
with their bases directed forward, and coalescent with the median 
part throughout almost their entire length. Each, when it is united 
with the median part, exhibits a short, but perfect, longitudinal canal 
for the passage of an olfactory nerve. Just below the middle part 
of the ethmoid lies the vomer. As is the case, it seems, in most osseous 
fishes, the coalesced part of the trabeculae cranii, together with its 
lateral processes, either ossifies entirely or for the most part, and 
then forms a special ethmoid, which now imperfectly closes the cranial 
cavity in front. In the Pike, however, it persists in the cartila¬ 
ginous condition, for only a relatively small bony nucleus is 
developed in its two lateral processes, and in the two small lateral 
cornua of its anterior end. 

{To be continued.) 

XXII.—The Structure of the Stem ik Dicotyledoks ; beiko 

Keferekces to the Literature of the Subject. By Pro¬ 
fessor Oliver, E.L.S. 

( Concluded from N. H. i?., April, 1862, page 329.j 

Piperaceae. Moldenhauer, J, P. Beitrage z. Anatomie der Pflanzen. 
Kiel. 1812, p. 5, in note. An absence ^of pith and medullary 
rays in some species.—Duvernoy. IJntersuch. fiber Keimung, 
&c. d. Monocotyl. 23, tab. i.—Kunth, C. Sur le genre Piper, 
&c. Mem. du Museum. 1818, iv. 442.—Meyer, E. H. E. De 
Houttuynia atque Sanrureis. 1827, p. 38, fig. 5-9.—Blume, C. 
L. Obs. sur la Structure des Poivres. Ann. Sc. Hat. 1827, 
216. (Ext. Mem. Soc. Sc. Batavia, xi.)—BischofF, Lehrbuch, ii. 
63.—Treviranus, L. C. Physiol, d. Grewachse, i. 210.—Meyen, 
E. J. E. Pflanzen-Physiologie, i. 332. In the young stems of 
Piperaceae the vascular bundles are irregularly scattered, as 
also in herbaceous species, in which this arrangement obtains 
throughout the duration of the stem. In the ligneous species 
a regular closed ring of wood forms in the second year’s shoots, 
enclosing the parenchym, in which the first-formed bundles 
are isolated. The wood zone increases in breadth with age. 
•—Miquel, E. A. W. Commentarii Phytographici. 1838-40. 
On the structure of the stem, p. 3.—Tiper rubricaule. Link. 
H. E. leones Anat. Bot. 1837, fasc. ii. ix. 9-10.—Kunth, C. 
Bemerkungen fiber d. Eamilie der Piperaceen. Linnsea, 1839, 
xiii. 561. Ann. Sc. Hat. Ser. ii. xiv, 173. Peperomia. The stem, 
composed of separate ligneous fascicles, presents a Monocotyle- 
donous structure. In arborescent and frutescent Piperaceae 
the wood is compact, in layers, and separated by large medullary 
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rays. To a certain period the central ligneous bundles are dis¬ 
tinct.—Unger, F. Ueber den Bau und das Wachsthum des 
Dicotyledonen-stammes. St. Petersburg, 1840. Absch. v. On 
the Structure and Development of the Piperaceae. The order 
possesses both a central and peripherical vascular system. These 
traverse the internodes parallel to each other without anasto¬ 
mosis ; at the nodes they unite, forming a vascular plexus, in 
which buds and roots originate. The formation of the wood 
takes place solely through the peripherical vascular bundles, 
originating on their outer side, and consisting of new vascular 
fascicles, and their connecting prosenchymatous tissue. The re¬ 
lation of the appendicular organs to the vascular system of the 
stem is described. The structure of Saururus, Houttuynia, and 
Chloranthus is described.— Graudichaud. Becherches sur l’or- 
ganographie, &c., des Vegetaux, tab. xiv. 1. 2. 3. 5.—Miquel, F. 
A. W. Systema Piperacearum. 1843. On the Structure of the 
Stem in Peperomia magnoliaefolia, Tildenia, Piper, Artanthe, 
Chavica ; and the structure of the root, p. 7. Noting the 
occurrence of vascular bundles traversing the pith: in an 
adult stem of an Artanthe, about 20 of these are found in cross 
section; they are less crowded toward the centre of the pith. 
The wood is traversed by very numerous medullary rays, 
primary and secondary, and by dotted vessels.—vide also Miquel, 
in Martins’ 4 Plora Brasiliensis.’—Bindley, J. Veg. Kingdom, 
515.—Henfrey, A. Elements of Bot. 533. 

Chloranthaceae. Griffith, W. Notulae, iv. 383. 
Urticaceae. G-uillard, A. La Eamille des Urticees. Presse Scient. 

d. deux Mondes, iii. 305. Structure of the liber, ligneous fibres, &c. 
—Weddell, H. A. Monog. des Urticees. Paris, 1856. Anatomy of 
the Stem, p. 7. Ann. Sc. Nat. Ser. iv. 7, 309. G-enerally, its 
structure scarcely differs from that prevailing in Dicotyledons, 
though some are remarkable from the unusual development of 
certain tissues. In TJrereae the medullary plates are of great 
vertical extent, as also in a ligneous Pilea and in Plato stem a. 
The numerous vessels are dotted or transversely slit-marked. 
The liber-cells, delicate and much elongated, are united end to 
end, and disposed in close concentric zones, separated by paren¬ 
chymatous layers. The structure of the wood of Laportea gigas 
is described (p. 131) and figured (tab. iv.). Wood of Gesnouinia 
arborea, vide tab. iv. 10.— Urtica dioica. Schacht, H. Pflanzen- 
zelle, 250, t. xi.— Urtica. Chatin, Gr. A. Anat. comparee d. 
Vegetaux, Livr. iii. 9 (in note). Absence of medullary rays in.— 
Gecropia galmata. Miquel, E. A. W. Beobachtung fiber den Mark- 
kanal und die Quer-wande im Stamm der C. palmata, L. &c. 
Bull. Sc. Phys. etc. Neerland, 1838, 29-31.—Schultz, C. H. Die 
Cyklose, Nova Acta, 1841, xviii. Suppl. ii. tab. xiii.—Karsten, 
H. Ueber den Bau der. Nova Acta, 1854, xxiv. 79. With 2 
plates.—Miquel in Martius ‘Flora Brasiliensis,’ Urticineae, 140. 



OLIYER ON THE STEM OE DICOTYLEDONS. 253 

—Uumulus. Mohl, H. v. Ueber d. Bau. * # der Banken und 
Schlingpflanzen. Tubingen, 1827, § 75.—Mobl, H. v. Bot. Zeit. 
1855, 889. On liber of.—Cannabis, TJrtica. Beissek. S. Die 
Easergewebe des Leines, &c. Ext. Dkschf. K. Ak. Wiss. Wien. yi. 
An account of tbe bast-cells. 

Moraceae.—Morus. Gaudichaud. Voyage de la Bonite. Bot. 
Atlas, tab. 132, 14, 15.—Ficus Carica. Meyen, E. J. E. Phy- 
totomie, 1830, tab. x. 5, Q.— F. elastica. Link, H. E. leones 
Anat. Bot. 1837, Ease. ii. xiv. 1-3. 

Ulmaceae.—Ulmus. Mirbel, Sur 1’origine, &c. du Liber et du Bois, 
Mem. du Museum, 1828, xvi. 12, with one pi.—Schacht, H. 
der Baum, 194.— Henfrey, A. Micr. Diet. ‘Wood.’ 

Conieerje.—Juniper us, Cupressus, Taxus, Finns, Thuja, Fphedra, 
Larix. Kieser, Mem. sur l’organisation des plantes,^ 1814, 229, 
tab. 21, 22, Abies t. 15.—Finus. B. Mirbel. Elemens de 
Physiologie Vegetale, 1815, tab. xi. 1.—Meyen, J. Begensb. 
Bot. Zeit. 1828, 447. Observation on the dotted cells of Coniferae. 
—Abies. Brongniart, A. Sur les tiges des Cycadees. Ann. Sc. 
Nat. 1829, xvi. 400, with a plate. Comparing the Structure with 
that of Cycas.'—Finus. Meyen, E. J. E., Phytotomie, 1830, 
tab. xiii. 1—5, 8. Taxus, tab. xiii. 6, 7.—Nicol, W. Observations 
on the Structure of Becent and Eossil Coniferae. Ed, N. Phil. 
Journ. xvi. 1833-4, 137, 310. Finus Strobus, p. 156. Taxus, 
p. 156. Taxodium, p. 158. Araucaria, pp. 158. 314. Salisburia, 
p. 314.—Cryptomeria. Don, D., Linn. Trans, xviii. 172-3, and An. 
Nat. Hist. i. 234.—Sur deux genres de Coniferes. Ann. Sc. Nat. 
Ser. ii. 12, 236. The wood is compact: prosenchyma very fine, the 
cells bearing a single row of small circular disks much smaller and 
more crowded than in Finus. The wood of Arthrotaxis resembles 
that of Cryptomeria', the punctuations are less numerous.—Ara u- 
caria Cunninghamii. Corda, iib. d. Bau des Pflanzenstammes. 
Weitenweber’s Beitrage z. Natur- und Heilwissenschaft. Prag. 
1836, i. Hft. 2.—Link. Bot. Zeit., 1836, 734, &c.—Finus 
Strobus. Ann. Sc. Nat. Ser. ii. v. 129.—Finns. Meyen, E. J. E. 
Neues System Pflz.-Physiologie, 1837, tab. iii. 1-3. — F. Strobus. 
Link, H. E. leones Anat. Bot. 1837, Ease. i. vii. 1-5.—Finus. 
Ease. ii. xiii. 1-7. leones Selectse, 1839, v. 5-7.—Juniperus. 
Ease. ii. xiii. 11-13.—Taxus. Ease. ii. xiii. 8-10.—Finns. Ele- 
menta Phil. Bot. 1837, tab. iv. 2.—Bichard, A. Nouv. Elemens de 
Botanique, 1838,133, Tab. ii. and iv. 6, Ed. 1846,147.—Groeppert, 
H. B. Ueber die Coniferen, Arbeit. Schles G-esell. 1839, Breslau. 
Linnsea. Litt, Ber., 1840, 239. On the Medullary rays and 
wood cells of Finus, Abies, Taxus, Araucaria, Fphedra. 
In Fphedra (p. 243) the smaller wood-cells have a single 
row of dots on each side. The medullary rays are very 
broad, consisting of two to four rows of cells traversing all 
the annual zones. Partial rays are but a single cell in breadth. 
— Gnetum. Observation on the relation of its structure to 
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that of ChhrantJius, (p. 244.)—Schacht. Pflanzenzelle, 438.— 
Thuja. Link, H. E. leones Selectae, 1840, Ease. ii. y. 11.— 
Goeppert, De Coniferarum Structura, 1841. — Salisburia. Schultz, 
C. H. Die Cyklose, Nova. Acta. 1841, xyiii. Suppl. ii. tab. xxiv.— 
Schleiden. Notice of Goeppert’s De Coniferarum Structura. Neu. 
Jenaer Allg. Lit. Zeit. 1842, No. 15. Principles of Botany, 45.— 
Quekett, E. J. Remarks on the examination of some Eossil Woods, 
which tend to elucidate the structure of certain Tissues in the 
recent plant. Linn. Trans, xx. 149. On the discs of the wood- 
cells.—Bischoff, Lehrbuch, ii. 61, tab. ii. 50—1.—E. J, E. Meyen, 
Neues Syst. Pflanz. Phys. fig. t. iii.—Guillemin, M. Markings on 
prosenchyma of Coniferse. Comptes Rendus. iii. 761.—Taxus bac- 
cata. Mohl, H. v. Ueber d. Ban des Cycadeen-Stammes und 
sein Verhaltniss zu dem Stamme d. Coniferen und Baumfarn. 
Abh. Ak. Wiss. Miinchen. i. 399. tab. xyiii. 3, 5. Longitudinal 
sections of the wood.—Salisburia. Tab. xix. 11. Longitudinal 
section.—Agathis. Griffith, Notulse, iv. 19. On the vascular 
fascicles, &c. — Mohl, H. y. Bot. Zeit. 1855, 891. On liber of 
Coniferae.—Hanstein, J. Leber den Bau des Dicotylen Holzringes. 
Pringsheim’s Jahrb. i. 248. The relations subsisting between 
the arrangement of the leaves and the wood-structure in Taxus, 
JPodocarpus, Cryptomeria; with figs.—Taxus. Trecul, A. Bull. 
Soc. Bot. i. 274. On secondary formations in the wood cells.— 
Taxus, Torreya. Mohl, H. v. Yeget. Cell. 18—Taxus, Araucaria, 
Salisburia. Quekett. Histology, fig. 85.—Henfrey. A. Micr. 
Diet. ‘Wood,’with figs.—Schacht, H. Die Pflanzenzelle, pp. 180, 
195, 435. tabb. xii—xiv. A tabular review is given of the ana¬ 
tomical relations of the wood of several genera of Coniferae, in 
respect to the form and arrangement of the liber-cells and layers, 
presence or absence of resin-canals in the bark or wood, defini¬ 
tion of the annual zones, the dotting of the wood-cells and cells 
of the medullary rays, the form of the ‘ pore-canals,’ &c. Lehr¬ 
buch, i. 229. Der Baum. 187, &c. Pinus sylvestris. pp. 180, 
197, and tab. xii—xiv.—Dippel. Leber die Entstehung und d. 
Bau der Tiipfel. Bot. Zeit. 1860,329, with figs.—Gnetum. Voyage 
de la Coquille. Atlas Bot. 1826, i. 11, 12.—Richard. Nouv. 
Elemens de Botanique, 1846, 157.—Blume, Rumphia, iv. 1848, 9. 
tab. 176.—Jussieu, Ad. de., Monograph des Malpighiacees, p. 
125.—Griffith, Notulae, iv, 32.—Radlkofer, L. Leber das anomale 
Wachsthum des Stammes bei Menispermeen. Elora, 1858, 206. 
The stem-structure differs from that of Menisperms only in that 
each zone (not the innermost only) of wood-bundles possesses 
its corresponding liber-layer.— Welwitschia mirabilis. A detailed 
account, with numerous figures of the wood-structure of this 
singular plant, by Dr. Hooker, will appear in the Linnean Trans, 
xxiv. part i. It is referred by him to Gnetaceae; the structure 
of the flower resembling, in many points, that of Gnetum and 
Tphedra. Erom the non-development of a distinct ascending 
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axis, the arrangement of the woody-bundles is totally different 
from that of its allies, as is, also, the histological character of the 
tissues composing them. Apart from the form of the stock and 
general structure of the wood, which cannot be well explained 
without figures, the more remarkable features are, (1.) the isola¬ 
tion of the vascular bundles, consisting of barred vessels of small 
diameter and spirals, cambium-cells, and a remarkably large cord 
of liber; (2.) the presence, scattered through the parenchyma of 
almost the entire plant, of long, often irregularly branched, and 
very thick-walled cells, usually more or less covered with minute 
rhomboidal crystals, the composition of which is yet undeter¬ 
mined; (3.) the fine transverse barring of the very long bast 
fibres. The parenchyma forming the matrix traversed irregularly 
by the vascular bundles of the wood, is thin-walled and usually 
destitute of markings, excepting in the peduncle, cone-axis, and 
immediately around the vascular bundles of the leaf where it is 
strongly dotted or slit-marked. Disc-marked prosenchyma, cha¬ 
racteristic of Coniferae, does not occur.# (D. O.)—Ephedra. 
Meyen, F. J. F. Phytotomie, 1830, tab. xiii. 9.—-Mohl, H. v. Ueber 
den Bau der grossen getfipfelten jRohren von. Linnsea. 1831, 
593, und taf. Ann. Sc. Nat. 1832, 29, 76. The wood-cells bear 
discs not only on the surfaces parallel to the medullary rays, but 
also towards the bark and pith; thus differing from Finns, Thuja, 
Juniperus, Cycas, and Zamia. In the inner part of each annual 
ring lie wide porous tubes : these are not irregularly scattered 
through the wood, as Meyen states.—Meyen, F. J. F. Anat. und 
Phys. d. G-ewachse. 1836, tab. vi. 1-8, 10, 11. Neues System 
Pflz.-Physiologie, 1837, i. 369,379.—Schultz, C. H. Die Cyklose. 
Nova Acta Ac. Cses. L. 0. 1841, xviii. Suppl. ii. (fig.) and Finns, 
(fig.) tab. iv.—Casuarina. Kieser. Mem. sur l’organisation des 
plantes, 1814, 306.—Groeppert, H. B. Bemerkungen fiber den 
anatomischen Bau der Casuarineen. Linnaea, 1841, 747. Ann. 
Sc. Nat. Ser. ii. 18, 1, with one pi. The species observed were 
C. equisetifolia, C. stricta, O. torulosa, and herbarium specimens of 
C. glauca, C.paludosa, C. muricata, C. distyla, and C. 4^-valvis. The 
pith-cylinder is rarely more than 10-12 cells in diameter. Spiral 
vessels occur in its sheath. From the medulla proceed usually 
20-25 principal rays (rayons grands') : rayons petits also occur in 
considerable number from each ligneous zone. Crossing the wood 
transversely from ray to ray are bands of cellular tissue similar 
in structure to the rays. These are distinguished as ‘ rayons 
medullaires concentriques ou connectifs,’ in contradistinction to 
the usual rays, ‘medullaires centrifuges.’ The cells of prosenchyma 
are narrow, thick-walled, marked with a single series of dots. 
Dotted vessels are irregularly scattered through the wood. 
Annual wood zones are not apparent. In Casuarina equisetifolia 
the transverse bars of thin-walled cells between the medullary 

* Yule N. II. R. iii. 201. 
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rays bear no relation to these rays.—C. torulosa. Sanio, C. Ver- 
gleichende untersuchungen iiber den Bau und die Entwickelnng 
des Korkes. Pringsheim’s Jahrb. ii.103, tab. xiii. On the structure 
and development of the cortical layers.#—Bindley, J. Veg. King¬ 
dom, 250.—Henfrey, A. Microg. Diet. ‘Wood.’ 

Cycadeae. Moldenhauer, J. P. Beitrage z. Anatomie der Pflanzen, 
1812, 111. —Treviranus. Vom inwendigenBau der Grewachse, 1806, 
130.—Link. Elementa Phil. Bot 73.—Brongniart, A. Becherches 
sur lOrganisation des tiges des Cycadees. Ann. Sc. Wat. 1829, 
xvi. 398, with 2 plates. An account of the Anatomy of Cycas 
revoluta. The stem presents a central parenchymatous pith, two 
concentric fibrous zones, separated by a narrow layer of paren¬ 
chyma, and a thick cortical parenchyma, traversed by vascular 
bundles passing to the leaves. The fibrous zones are composed 
solely of greatly elongated, tapering, dotted cells. Dotted and 
spiral vessels are not found in the stem. Grum-canals occur in 
both the medullary and cortical parenchyma.—Cycas and Zamia. 
Buckland, W. On the Cycadeoideae. G-eol. Trans. Ser. ii. ii. 46.— 
H. v. Mohl. Ueber den Bau des Cycadeen-Stammes und sein 
Yerhaltniss zu dem Stamme der Coniferen und Baum-farn. 
Miinchen Dkschrift. K. b. Ac. Wiss. x. (1832) Ext. pp. 46, with 
3 pi. M. Mohl’s observations upon Cycas latifolia and C. revoluta 
confirm the general analogy between the wood of Cycads and 
Conifers maintained by Brongniart; he points out, however, the 
inaccuracy of his statement that Cycadeae are destitute of 
vessels, that they possess the concentric wood-zones, of which 
the inner stands in no relation to the leaves, and that they are 
without liber. Pith occupies the greater portion of the stem. 
The wood consists of two immediately superimposed layers of 
nearly equal thickness, of which the inner is the wood-mass, the 
outer liber. The inner woody zone is closed and traversed by 
medullary rays ; it consists of porous cells, which are regarded 
as belonging to the vascular system, because the author finds the 
spiral vessels gradually pass into slit-marked, and these into the 
dotted tubes which compose the wood of Cycadeae, without 
admixture of prosenchyma. The liber ring consists of short, 
truncate, superimposed cells. The parenchyma of the pith and 
bark is traversed by branching intercellular canals, filled with a 
colourless gum. The course of the vascular bundles is described 
in detail, and a comparison of Cycadeous structure with that of 
Palms and Tree-ferns (between which, in respect of anatomical 
relations, they are held to be intermediate), is entered into.— 
Corda. Deb. d. Bau des Pflanzenstammes, in Weitenweber’s Bei¬ 
trage z. JSTatur- und Heilwiss. Prag. 1836, i. Hft. 23—Zamia. 
Link. H. E. leones Anat. Bot. 1837, fasc, ii. xv. 1, 3.—Meyen, 

* In this paper the development of cork-tissue in the cortical layers of numerous 
species is described and illustrated by figures. I have not separately referred to 
them. 
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F. J. F. Neues system Pflz.-Physiologie, 1837, tab. iii. 6-8.— 
Zamia integrifolia. Brongniart, A. Obs. sur la Structure interi- 
eure du Sigillaria, &c. Arch. du Museum (1839) i. 425, tab. 
xxxiv. The wood-cylinder consists of narrow, irregular, radiating 
series of vessels, marked with transverse or reticulate bars, sepa¬ 
rated by medullary, parenchymatous plates.—Don, D. Linn. Soc. 
Proc. 1840, 53. ISTo distinction of wood and liber in the vascular 
bundles. Cyccis has a large central pith, and several thick, 
alternating layers of cellular and fibro-vascular tissue. In Zamia 
and JEncephalartos there are but two very thick layers surround¬ 
ing the pith, one fibro-vascular, the other and exterior, parenchy¬ 
matous. The wood-mass consists of two kinds of vessels, viz., 
slender, transparent tubes, without dots, &c., and dotted, reticu¬ 
lated and spiral vessels, capable of unrolling: the former identical 
with the fibrous or woody tissue, the latter comparable to the 
strictly vascular tissue of other plants. The dotted ‘ vessels * of 
Cycads may have 1-2 to 5 rows of dots, not always confined to 
two vertical sides; in some cases seeming to follow the entire 
circumference of the vessel. No generic distinction can be 
drawn from the character of the vessels. The dots are always 
arranged obliquely. The cellular tissue of Cycadeae consists of 
tolerably uniform elements. All Cycads have numerous gum- 
miferous canals, often of great length, and with thick walls. 
—Miquel, F. A. ~W. Monographia Cycadearum, 1842. Anato¬ 
mical Structure, p. 3.—Bischoff. Lehrbuch ii. 61, 64,—Meyen, 
F. J. F. Neues Syst. Pfi. Physiol, tab. iii.—Morris, J. Bemarks 
upon Becent and Fossil Cycadeae, Ann. Nat. Hist. vii. 110.— 
Miquel, F. A. W. Ueber den Bau eines gewachsenen Stammes 
von Cycas circinalis, 3 plates. Linnssa, 1844, 125. Ann. Sc. Nat. 
iii. Ser. 5, 11. Silliman’s Journ. Sept. 1846. Four concentric 
belts are distinguishable in a transverse section of an old trunk, 
(i) Exterior and (2) interior cortical parenchym ; (3) wood, 
formed of unequal, irregular layers (6-8 in an old stem), more or 
less interrupted by confounding with adjoining layers or dividing 
into two; these are separated by zones of cellular tissue: the 
cells of the wood are all dotted: and (4) pith.—Endlicher and 
Unger. Grundziige d. Botanik, 92.—De Yriese, W. H. De¬ 
scriptions et Figures des Plantes Nouvelles, &c. Leide, 1847. 
C. circinalis (with figs).—Griffith, Notulae, iv. 2.—Zamia muri- 
cata. H. Karsten. Organographische Betraehtung der. Ab- 
handl. d. K. Ak. Wiss. Berlin, 1856, 193. Observations on the 
development of the ligneous zone, &c. Spirals and liber fibres 
are absent from the pith.—Schacht, H. Pflanzenzelle, 284. 
Scattered vascular bundles are found in the pith.—Uenfrey, A. 
Micr. Diet. ‘Wood’ (fig.). The wood is composed of pitted 
prosenchyma, without vessels or ducts, except in the medullary 
sheath. Its zones are separated by alternating, parenchymatous 
layers. 
N. H. R.—1863. S 
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Bhizantheae. B. Brown, Linn. Trans, xix. 221. — Griffith, W. 
303 (with figs).—Endlicher nnd Unger, Grundziige d. Botanik, 
92.—Bafflesia. Blume, Flora Javae. Bhizantheae, p. 9, with 
figs. On the Structure of B. Patma.—Vriese. W. H. de. Me- 
moire sur les Bafflesias Bochussenii et Batma. Leide, 1853, with 
2 plates.—Unger, Frz. Beitrage z. Kenntniss d. Parasit, Pflan- 
zen, 1841, tab. ii. 4.—Brugmansia. Blume, Flora Javae. Bhi¬ 
zantheae, p. 14, with figs.—JSalanophoreae. Unger, F. Beitrage 
z. Kenntniss d. parasit. Gewachse. Ann. "Wiener Mus. ii. 38. 
—Goppert, H. B. liber den Bau der Balanophoren. Nova Acta 
Ac. Caes. L.C. 1841, xviii. Suppl. i. 229, with figs. — Goppert, 
H. B. Zur Kenntniss der Balanophoren, insbesondere der Gatt. 
Bhopalocnemis, Jungh. in Nova Acta. xxii. 1847,117, with plates. 
— Griffith, W. Linn. Trans, xx. 96 (with figs).—-J. D. Hooker. 
On the structure and affinities of Balanophorece. Linn. Trans, xxii. 
(Bhizome, p. 2.), with plates. The rhizome of the more perfect 
species is described as decidedly exogenous, possessing pith and 
vascular wedges, traversed by medullary rays. In some species 
the central tissue is formed of long 4 wood-tubes.’ Special modi¬ 
fications are described in the various genera. — Cynomorium. 
Weddell, H. A. Memoire sur le. Arch, du Museum, x. 269. 
Bhizome, p. 275, with figures. 

ADDENDA. 

P olt gal ace ae . Epirhizanthes. Chatin, G. A. Anat. Comp. d. 
Yegetaux. Livr. 5. 132. The stem possesses a complete woody 
circle and a fibro-cortical system. Spiral vessels, absent in the 
rhizome, occur in the stem. There are no medullary rays. 

Cactaceae. Opuntia. Cauvet. Bee. Mem. de Med. 3e Ser. v. 67. 
Cinchonaceae. Structure of the cortical layers of species of Cin¬ 

chona. Howard. Illustrations of the Nueva Quinologia of 
Pavon: Supplt. 

Caprieoliaceae. Lonicera. Baillon, II. Bee. d’Obs. Bot. vol. i. 
376. 

XXIII.—On the Existence of two forms of Peloria. By 
Maxwell T. Masters, M.D., F.L.S., Lecturer on Botany, St. 
George’s Hospital. 

In collecting materials to illustrate the nature of Peloria, I have 
been much struck with the fact of the existence of two varieties of 
this exception to the ordinary rule of floral structure, and the more 
so, as this duality is almost entirely unnoticed by systematic writers 
on this subject. 
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So far as I am aware, the only writer who has distinctly called 
attention to the two forms, is my much lamented teacher, Edward 
Eorbes, who contrasts the two varieties, in a paper read before the 
Linnean Society, in June, 1848, upon Peloria as affecting certain 
specimens of Viola canina, gathered by himself in the Isle of Port¬ 
land. 

It is not my intention at this time to treat of the general subject 
of Peloria, but to confine myself to the illustration of the differences 
between the two forms of this deviation from the ordinary construction 
of the flower: nor shall I here cite many of the numerous figures 
and descriptions given by various authors, who have put such in¬ 
stances on record. A few illustrations will suffice to establish the 
fact, and these I prefer to select from my own experience, or from 
well-marked recent instances noted in various periodicals, reserving 
others for future more extended examination and discussion. 

Modern botanists have considered Peloria as the effect of an 
accidental recurrence to the regular type, from which the irregular 
form is the habitual deviation, or to use the words of Moquin Tan- 
don,* “ Une fieur peloriee n’est autre chose qu’une fleur regularisee.” 
The earliest discovered, and best known instance of this phenomenon, 
occurs in Linaria vulgaris, wherein, in place of a corolla with a single 
spur and a two-lipped limb, five spurs and a regularly five-lobed limb 
are met with. 

In this case it is evident that the regularity results from the 
increase in number of the ordinarily irregular portions. It is indeed 
a “ fleur regularisee”—a flower made regular. 

Contrast with this, the double Tropceolum, now common in gardens: 
the single Tropcsolum has a coloured calyx, provided with a long 
spur; in the double variety the calyx consists of five equal, green 
sepals. Here it is obvious, at a glance, that the regularity is not due, 
as in the Linaria, to an increase in the number of habitually irre¬ 
gular parts, but to a very different phenomenon, the entire absence 
of irregular parts. The parts of the flower, in the latter case, retain, 
throughout the whole of their existence, that regularity of outline 
and equality of proportion, which, according to the organogenic re¬ 
searches of Barneoud and others, obtains in initio in all flowers, no 
matter how irregular they afterwards become. Erom this it follows, 
that the notion commonly accepted among botanists from the time 
of the elder He Candolle, that peloriated flowers are the consequence 
of an accidental return to the regular type, holds good, not to the 
class of flowers to which they have constantly applied it, but to that 
other class, as illustrated by the double Tropceolum, which they have 
almost entirely overlooked. Moquinf indeed refers the latter class 
of eases to a group consisting of “ Irregular alterations of Form, or 
Deformities.” Such a classification of flowers, which, although ex- 

* Elem. Teratol. Veget. p. 186. f Op. cit. p. 162. 

s 2 
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ceptional in regard to the frequency of their production, are not 
deformities, hut exactly the reverse of deformities, viz. flowers, in 
which the primordial regularity of form is not departed from—is 
singularly inappropriate. Of the two, it would he more correct to 
include the original Linnsean Peloria under this group, than to place 
it, as Moquin does, under the head of “ regular alterations of Porm.” 

It is now too late, and it would lead to too much confusion, to 
change the application of the term Peloria, hut it is evident, from 
what has been before said, that the definition previously given of 
Peloria, as an accidental return to the regular type, does not apply 
to the class of flowers to which it is given; while, on the other hand, 
it does apply with strict truth to a set of flowers, which by systematic 
writers are classed as deformities, or irregular alterations of form! 
As the word Peloria itself merely signifies something strange and out 
of the common way, there can he no objection, I think, to the intro¬ 
duction of the terms Regular and Irregular Peloria. “ Regular or 
Congenital Peloria” would include those flowers which, contrary to 
their usual habit, retain throughout the whole of their growth their 
primordial regularity of form and equality of proportion. “ Irregular 
or Acquired Peloria,” on the other hand, would include those flowers 
in which the irregularity of growth that ordinarily characterizes 
some portions of the corolla is manifested in all of them. By way of 
illustration, I will now cite a few instances of both forms of Peloria, 
which will serve to explain the differences between them, better than 
any description could do. 

Among the Aconites we occasionally find an increase in the num¬ 
ber of irregular portions. Seringe* describes and figures a flower 
wherein all the sepals were helmet-shaped and all the petals presented 
that peculiar form, which, under ordinary circumstances, is assumed 
by two only, the other three being reduced to the condition of mere 
scales. On the other hand, in some garden varieties of Columbine, 
Aquilegia, the irregularity disappears almost entirely. So I have 
met with specimens of Delphinium peregrinum from Syria, in the 
herbarium of Sir Win. Hooker, in which the flowers were quite 
regular and had never deviated from the regular form:—In these speci¬ 
mens the calyx consisted of five hairy sepals, within which were an 
equal number of stalked petals, with oblong laminae, somewhat shorter 
than the stalks; the stamens and pistils presented nothing unusual. 

In Violets both varieties of Peloria occur, that in which there are 
supernumerary spurs and that in which there are no spurs at all, as 
in the var. anectaria. In Pelargonium, the central flower of the 
truss frequently retains its regularity, so as to become like that of a 
Geranium. This change is, as Mr. Darwin remarks, accompanied by 
other changes, such as the loss of colour in the two upper petals, the 
absence of the nectary, &c.f 

Among the Papilionacece, I have met with perfectly regular flowers 

* Mus. Helvet. i. p. 132. f Origin of Species, p. 145. 
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in Lupins and Cytisus Laburnum ; in these instances the petals have 
been equal in form and size and very generally increased in number 
from five to six. 

In Lonicera I have seen regular peloria occur, as well as a greater 
than ordinary amount of irregularity. The Composite afford in¬ 
stances of both kinds of Peloria: thus, it not unfrequently happens, 
that the ligulate florets of the ray become replaced by tubular florets, 
like those of the disc. I have met with numerous intermediate forms 
in many Composites, particularly in the Chrysanthemum, in some va¬ 
rieties of which, it is common to meet with ligulate, tubular and 
bilabiate florets, with numerous intermediate gradations in form, in 
the same head. In cultivated Dahlias the ordinarily tubular florets 
of the disc are to a greater or less extent replaced by ligulate florets, 
—irregular Peloria. In ligulate florets, however, the irregularity con¬ 
sists not so much in inequality of the size of the constituent petals as 
in the direction of the petals to one side. In Digitalis, Dedicularis, 
Teucrium, &c. Peloria from equality of development has been noticed, 
as well as the more frequent form that results from increased irre¬ 
gularity of growth. In Linaria itself it is not uncommon to meet 
with both varieties of Peloria; that in which five spurs are produced, 
and that in which no spurs at all are produced, as in the var. anec- 
taria* 

I have already mentioned the fact that Moquin refers the last 
named instances to the category of Deformities. This is the more 
curious as in the same page he refers to the adventitious formation 
of spurs, from the palate or sinus of the upper lip of Antirrhinum, 
Linaria, Digitalis, &c. productions which in the present state of our 
knowledge cannot be otherwise considered than as Irregularities, and 
even quotes the words of Chavannes : “ Qu’il ne faut pas confondre 
ces appendices avec les veritables eperons des Linaires, ils ne tien- 
nent point comme ces derniers a la base des petales mais dans des 
points plus ou moins rapproches de leur sommet.” He thus includes 
in the same group formations which are obviously irregular and for¬ 
mations that deviate from the ordinary rule in being less irregular 
than usual! 

In Halenia, a genus wherein the corollas have usually five spurs, 
Sir ¥m. Hooker figures and describes a species wholly or partially 
destitute of spurs, JL. heterantha. f 

Among the Orchidece, flowers are occasionally met with in which 
there are a greater number of irregular portions than is customary, J 
and on the other hand specimens now and then occur, in which the 
flowers lose to a greater or less extent their irregularity. I have seen 
such flowers in Orchis pyramidalis and O. morio, in Cattleya Mossice, 

* Chavannes, Mon. Antirrhin. pp. 68, 69. 
f El. Bor. Amer. t. 155, 156. 
j Greville, El. Edinens. p. 87. CorallorMxa. Curtis. El. Londin. t. 82. Orchis 

tephrosantlws. Clos. Mem. Acad. Imp. Sc. Toulous. Yol. 3. 5me Serie, Orchis, etc. etc. 
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etc. One species of Dendrobium, D. normale, derives its specific name 
from this circumstance. Dr. Lindley remarks, that in cultivation 
Cal ant he veratrifolia occasionally produces regular flowers.* 

M. Gris has placed on record some interesting cases of regular 
Peloria, affecting the flowers of Zingiber Zerumbet.-f 

The two forms of Peloria, which I have thus attempted to illus¬ 
trate, present many points of great interest for the systematic, no 
less than for the philosophic botanist. They afford many subjects for 
extended investigation, and give rise to much, not wholly unprofitable, 
speculation. It would be interesting to determine, if possible, the 
effect of relative position and other external circumstances in pro¬ 
ducing one or the other form of Peloria; to ascertain whether this 
dimorphism has any relation to increased or diminished fertility, or 
to any other functional changes; to discover which of the two forms 
is the more constant; which is to be referred to exaltation of, and 
which to degeneration from, the characteristics of an assumed type 
or possible progenitor; and to trace the numerous gradational forms 
existing between the two kinds in the same species, as well as those 
between distinct, or so-called distinct, genera and families. 

Into these topics I must not now enter. 

XXIV.—On the Dossil Estherl#:. By T. Rupert Jones, D.G.S., 
Professor of Geology and Mineralogy, Royal Military College, 
Sandhurst. 

Geologists, looking at fossils as witnesses of the varied condi¬ 
tions of land and water in remote times, desire to inquire fully into 
the probable habits and relationship of every organic relic of the 
past. Dossil shells, forming the chief portion of the materials in the 
hands of the palaeontologist, become especially the subject of such 
inquiries, and are made to yield evidence as to the relative age and 
the mode of formation of the several strata in which they occur. It 
is by comparing the extinct shells with those now living, and assum¬ 
ing for the fossil mollusc habits similar to those belonging to the 
most nearly allied of its existing congeners, that geologists for the 
most part form a judgment as to the character of many strata, whether 
they were marine or fluviatile in their origin, whether formed in 
shallow or in deep water. We are not surprised that the evidence 
thus obtained should often be weak and occasionally faulty, seeing 
that mere similarity in the form of shells has sometimes to be taken 
as evidence of generic relationship or of specific identity; whereas the 

* Gard. Chron. 1854, p. 804. 
f Bull. Soc. Bot. Fr. Mai, 1859. 
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soft parts of tlie mollusc, now lost, might have borne other evidence.^ 
In nothing are naturalists so much deceived as by the manifold 
mimetic resemblances occurring throughout all kingdoms of nature. 
These are not wanting between different groups of the molluscs them¬ 
selves,! and they are very striking in the case of certain Bivalved 
Crustaceans (forming the subject of this notice), closely resembling 
in general form some of the Molluscous Bivalves. A glance at a 
series of figures of the fossil Estherice reminds us of many well-known 
forms of Lamellibranchiata, such as Posidonomya, Modiola, Myacites, 
Anodon, JJnio, Cyclas, Pisidium, Kellio, Turtonia, JVucula, and others ; 
and indeed some of the species which I have to notice have been re¬ 
ferred by palaeontologists to Posidonomya and other molluscs. It 
has, however, generally been felt that there was a difficulty in the 
exact determination of these little shells; a rigorous examination of 
their form and structure was still wanting, the pocket-lens only, and 
not the microscope, having been brought to bear on them. 

When subjected to the microscope, and drawn by means of the 
camera-lucida, many of these minute shells no longer appear with the 
outlines given to them by the old plates and woodcuts; thus jEstheria 
membranacea, when perfectly portrayed, is no longer the triangular 

* A marked instance of palaeontological uncertainty as to the relationships of 
certain bivalves occurs in the case of some of the “ Rhaetic” fossils, thus alluded to 
by Mr. Charles Moore, in the Quart. Jour. Geol. Soc. vol. xvii. p. 502, when de¬ 
scribing them under the generic name “ Axinus, Sowerby:”—“Few shells have 
been subject to greater transposition, or have been placed under so many different 
genera, as those included in the group under notice. Von Credner, in Leonhard 
und Bronn’s Jahrbuch, 1860, p. 307, remarks that one of the Rhaetic species has 
by Roemer been called Venus liassica, but without a figure; by Quenstedt, in Der 
Jura, Opts cloacinus; that Escher notices it, but without naming it, from the Kos- 
sen beds; by Oppel and Suess it is called Schizodus cloacinus; and that it had 
previously been given by Bornemann, but without a figure, as Tceniodon Emaldi of 
Dunker. In previous notices of the fossils from this zone, by Mr. Strickland, the 
Rev. P. B.Brodie, and also by Dr. Wright, reference is made to a shell called Pullas- 
tra arenicola, Strickl., which is said to occur very abundantly, but only in casts, and 
of which no figure has been given; there is no doubt it belongs to the group under 
consideration. They have also been included by other English authors under the 
genera of Tellinites, Isocardia, Cucullcea, JDonax, Sedgmickia, and Schizodus. It 
is not clear wherein the following shells from Beer-Crowcombe differ from the Axi¬ 
nus of Sowerby ; and his name, having priority, is therefore retained.” 

We must recollect, however, that we have in this case a set of dwarfed shells, 
probably of brackish-water habitat. 

f In a memoir in the Philosophical Transactions for 1835, Dr. J. E. Gray 
treats of “ shells having every appearance of belonging to the same natural genus, 
but inhabited by animals of a very different character” (p. 301); and, as examples, 
he enumerates— 

Pupa and Vertigo. Cytherea and Artemis. 
Vitrina and Nanina. Cyclas and Pisidium. 
Rissoa and Truncatella. Paludina and Littorina. 
Siphonaria and Ancylus. Littorina and Phasianella. 
Littorina and Assiminia. Neritina and Nerita. 
Mytilus and Dreissena. Bullia and Terebra. 
Anodon and Iridina. Aporrhais and Rostellaria. 
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“ Cyclas” or “Venus” of older figures, but has a semi-orbieular Posi- 
donomya-like form. On the other hand, E. minuta has more of the 
Pisidium-shape than its old name “ Posidonomya” would indicate. 
The microscope, moreover, exhibits the peculiar superficial ornamen¬ 
tation so characteristic of the bivalved Crustacea, and wanting in the 
Mollusca ; but of this ornamentation of the Estherice we had at hand 
the published illustrations and descriptions, by Dr. W. Baird, in the 
‘ Zoological Society’s Proceedings,’ 1849, &c.; and by this author and 
other carcinologists the animals of Estheria and its allies, the Lim- 
nadia and Limnetis, had been already fully made known. Another 
important result of the application of the microscope to these once 
obscure organic remains was the determination of the intimate struc¬ 
ture of the shell as belonging to crustacean and not to molluscan 
organisms. Whilst the shell of Posidonomya Becheri of the Lower 
Carboniferous rocks, and of JP. Bronni of the Lias, is truly of the 
molluscan type,* * * § that of the so-called Posidonomya minuta and its 
allies is crustacean. 

One of the fossil Estherioe (E. tenella, passing under the name 
of Posidonomya) was regarded by Agassiz, in 1845, and by JNaumann, 
in 1848, as being related to Cypris; Dr. Volger, in 1846, suggested 
of another (E. minuta') that it might be a bivalved Crustacean ; and 
another (E. ovata) was suggestively referred to Cypris and its allies 
by Lyell and Morris in 1847. 

In 1856 the Kev. W. S. Symonds, P.Gr.S., favoured me with some 
well-preserved specimens of the little Triassic Estheriaf from Pen- 
dock, Worcestshire; and with the late Prof. J. Quekett’s kind assis¬ 
tance I was enabled to see, most distinctly, the true, crustacean cha¬ 
racter of the texture of its valves under the microscope. This con¬ 
firmed an opinion I had long held, and which had been previously 
advanced by Agassiz and Naumann, J by Volger § and by Lyell and 
Morris, || that some of the little fossils known as Posidonomyce are 
not molluscs, but closely allied to Limnadia, Limnetis, and Estheria, 
bivalved phyllopodous Crustaceans (Entomostraca) of the present 

* Having the late Professor Quekett’s authority in deciding the molluscan 
character of a shell of the Lower Carboniferous Posidonomya from Northumber¬ 
land, which we examined together under the microscope, I cannot agree with Mr. 
J. W. Salter in thinking it probable that the great Posidonomyce of the Carbonife¬ 
rous rocks are crustacean, as suggested in his paper in the Annals Nat. Hist. 3rd 
ser. 1860, vol. v. p. 153. 

f This is the little Triassic shell that has been termed Posidonia, and Posi¬ 
donomya, minuta; Posidonia minuta (Alberti), Goldfuss; Posidonomya minuta, 
Bronn, Zieten{ Strickland, and others. In Morris’s Catalogue of British Fossils, 
and edit. 1854, it is included in the Crustacea {as Estheria minuta); but (appa¬ 
rently from inadvertence) it has not been expunged from the list of molluscs in that 
work. 

X Bullet. Soc. Geol. France, 2nd ser. vol. v. p. 301, and vol. vi. p. 90. 
§ Neues Jahrbuch f. Min. 1846, p. 818. 
J| Quart. Jour. Geol. Soc. vol. iii. p. 275, and Lyell’s Manual of Geology, 5th 

edit, p, 332. 
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day; and, indeed, as far as tlie carapace-valves are concerned, this 
and the other so-called Posidonomyce referred to correspond to the 
PJstheria of Riippell and Baird * * * § (Isaura, Joly; Cyzicus, Audouin). 

Different species of these fossil Pstlierice occur in the Devonian 
rocks (Caithness, Orkney, Livonia, and Russia) ; Carboniferous 
(Scotland, Berwickshire, Lancashire, Derbyshire, Belgium, France, 
Bavaria, and Silesia) ; Permian (Ireland, Saxony, and Russia) ; Tri- 
assic (England, France, and Germany); Rhsetie (Somerset, Glouces¬ 
tershire, Warwickshire, Worcestershire, and Elgin) ; Oolitic (Skye 
and Scarborough) ; and Wealden (Sussex and Hanover). Others 
are met with in the coal-fields of Lower Mesozoic age, in North 
and South Carolina and Virginia, and along their north-western 
extension, forming the so-called “ New Red Sandstone” of Penn¬ 
sylvania ;f and in the plant-bearing sandstones of India (Mangali, 
Panchet, and Kota) ; and in beds of undetermined age in Siberia 
(Tertiary?) and South America (Mesozoic?). 

Although occurring so constantly in the different geological 
periods, from the Devonian to the Wealden, J and again in some 
Tertiary beds and in the recent fresh waters, yet it is in the Rhsetie 
and Triassic deposits of Britain and the Continent, in the carbona¬ 
ceous shales of Pennsylvania, Virginia, and the Carolinas, and in the 
plant-bearing beds of India, that this little Bivalved Entomostracan 
appears to be pre-eminently abundant, so as to serve probably as a 
faithful index of a peculiar geological horizon. § 

In like manner, among the still lower forms of life, the Num- 
mulite is represented in the Carboniferous, Liassic, Oolitic, and 
Cretaceous rocks, and exists also at the present day ; but it particu¬ 
larly distinguished one epoch (the Tertiary) by a surprising fecundity 
and a temporary profusion of individuals. 

The occurrence of a fossil Pstheria in the Upper Sandstone and 
Shale of the Scarborough district (E. concentrica, Bean,|| sp.) is of 
considerable interest, as indicative of the association of this crusta¬ 
cean genus with the Jurassic flora in England, as it is with a some¬ 
what similar flora in India and North America. 

In India a Labyrinthodont reptile (Brochiops laticeps)9^ is found 
in the same strata as yield Pstheria at Mangali, possibly contempo¬ 
raneous, or nearly so, with those containing plants at Nagpur; near 
Panchet also, in north-eastern India, Pstheria occurs in equivalent 

* Proc. Zool. Soc. part 17, 1849, p. 87. 
t Continuous with the sandstones of New Jersey, and most probably with 

those of Connecticut also. 
f I have no satisfactory evidence of the presence of the genus in question in 

the Cretaceous deposits, excepting in their freshwater “ Wealden” equivalent. 
§ Prof. W. B. Rogers has already pointed out (Boston Nat. Hist. Soc. Proc. 

v. p. 15, &c.) the probable value of this little fossil in the comparison of the Meso¬ 
zoic rocks of North Carolina and Virginia, and of these with the so-called Triassic 
beds of the United States. 

|| Mag. Nat. Hist. vol. ix. p. 376. 
*[[ Quart. Journ. Geol. Soc. vol. ix. pp. 37 and 371. 



266 ORIGINAL ARTICLES. 

beds, with Dicynodont and Labyrinthodont remains;# and in 
Pennsylvania, with reptilian remains^ Estheria abounds.” In North 
America, indeed, the evidence seems to point to a contemporaneity 
of the coal- and plant-beds of Carolina and Virginia, the shales and 
sandstones of Pennsylvania and New Jersey, the foot-marked sand¬ 
stones of Connecticut, and the Upper Bed Sandstone of Nova Scotia 
and Prince Edward’s Island, which is also reptiliferous;} and it is 
evident that in the Virginian and Pennsylvanian shales the minute 
crustaceans under notice are important fossils. The fossil plants of 
Nagpur and Bengal and of Virginia and the Carolinas having a 
Jurassic facies, much like those of the Venetian Alps and Scar¬ 
borough, it will be interesting, as further evidences turn up, to see 
how far we are to regard the Triassic or the Jurassic element as 
preponderating, or whether a passage-group of deposits (“ Bhsetic”) 
are indicated by the evidence ; or, lastly, whether these Plant-beds 
with Beptiles and Crustaceans indicate the terrestrial and lacustrine 
conditions only of the early Mesozoic (Triassic) period. 

The Jurassic-like flora of Australia§ and that of southern Africa 
have not hitherto afforded any clear traces of JEstheria. The latter 
country, however, has its probably Triassic reptiles, the Dicynodon 
and its many associates, embedded with its flora ;|| so that the pecu¬ 
liar association above indicated for India and North America obtains 
there also. 

In pointing out these facts in the geological and geographical 
distribution of the fossil Estherice, I merely touch upon the salient 
points of an interesting subject of research, for the elucidation of 
which careful inquiry at home and abroad is still requisite. 

The known living species of JEstheria are — 

Estheria gigas, Hermann, sp. Baird, 
Proc. Zool. Soc, 1849, p. 87, 
(= Cyzicus Bravaisii, Auclouin, 
Annal. Soc. Entom. vi. Bullet, 
p, ix. 1837 ; Isaura cycladoides, 
Joly, Annal. Science Nat. 2 ser. 
1842, xvii. p. 293. pi. 7, 8, and 9 
A (figs. 1—45) ; Estheria eycla- 
doides, Lucas, Explor. Scientif. 
Algerie, Crustaces, 81, 1845.) 

Freshwater pools, Strasburg (Hermann); 
brackish marsh, Arzeu, near Oran, 
Africa (Bravais); ditch filled with 
rain-water (in June), Toulouse (Joly); 
Tunis (Frazer) ; Algeria (Lucas). 

* Quart. Journ. Geol. Soc. vol. xvii. p. 362; and Mem. Geol. Surv. India, vol. 
iii. part 1, p. 1. 

f Lea on Clepsysaurus Pennsylvanicus, Journ. Acad. N. Sc. Philad n. s. vol. 
ii. p. 185; and on Ceniemodon sulcatus, Proc. Acad. N. Sc. Philad. n. s. vol. ii. p. 
377. 

f Leidy on Bathygnathus borealis, Journ. Acad. N. Sc. Philad. n. s. vol. ii. 
p. 327. 

§ See M‘Coy’s paper, Ann. and Mag. Nat. Hist., vol. xx, p. 145, &c.; and 
the Lev. W. B. Clarke’s, Quart. Journ. Geol. Soc., vol. xvii. p. 354. Labyrintho¬ 
dont reptiles have not been wanting in Australia; see Professor Huxley’s description 
of Bothriceps Australis, Quart. Journ. Geol. Soc., Vol. xv. p. 647. 

1| Glossopteris, &c. ; Quart. Journ. Geol. Soc., vol. xvii. p. 329. 
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Estheria Dahalacensis, Straus - 
Durckheim. Mus. Senckenb., ii. 
p. 119. pi. 7, fig. 1—16; Baird, 
Proc. Zool. Soc. 1842, p. 82, 
Annulos. pi. 27, figs. 2—4. 

— Melitensis, Baird. Proc. Zool. 
Soc., 1849, p. 88, Annulos. pi. 
11, fig. 2. 

— polita, Baird. Ib., fig. 3. 
— Brasiliensis, Baird. Ib. p. 89, 

pi. 11, fig. 4. 
— donaciformis, Baird. Ib., fig. 5. 
— Boysii, Baird. Ib., fig. 6. 

— similis, Baird. Ib., fig. 7. 

— tetracera, Krynicki, sp. Bul¬ 
let. Soc. Imp. Nat, Moscou, ii. 
1830, p. 176, pi. 7, fig. 1 ; 
Baird, Proc. Zool. Soc., 1849, 
p. 90. 

— Dallasii, Baird. Proc. Zool. 
Soc., 1852, p. 30, Annulos. pi. 
23, fig. 5. 

— Hislopi, Baird. Proc Zool. Soc., 
1853, p. 232, Ann. pi. 63, fig. 1. 

— compressa, Baird. Proc. Zool. 
1860, p. 188, Ann. pi. 71, fig 6. 

— Birchii, Baird. Ibid., p. 392, 
Annulos. pi. 72, fig. 1. 

— Gihoni, Baird. Ann. Mag. Nat. 
Hist., 3rd ser., vol. iv. 1859, p. 
281, pi. 5, fig. 1. 

— Hierosolymitana, Fischer. Ab- 
bandl. k. bayer. Akad. Wiss. 
Miinchen., viii. 1860, p. 649, pi. 
20, figs. 7, 8. [? E. Gihoni.) 

— Australis, Loven. Ofvers. a£ 

K. Yet. Forh., Arg. 3, 1846 
(Stockholm, 1847), p. 57. 

— Dunkeri, Baird, Proc. Zool. Soc. 
1862, p. 147, pi. 15, fig. 6, 

— Jonesi, Baird. Ib. fig. 1. 

— Loftusi, Baird. Ib. fig. 2. 

— Caldwelli, Baird. Ib. p. 148, 

pi. 15, fig. 4. 

— Rubidgei, Baird. Ib. fig. 3. 

— Macgillivrayi, Baird. Ib. fig. 5. 

Freshwater marshes of the Island of 
Dahalac, on the coast of Abyssinia, 
in December (Ruppell); and in stag¬ 
nant water, on the banks of the Tigris, 
near Bagdad ( W. K. Loftus). 

Rain-water pool, Malta (Hennah); Si¬ 
cily ( Cuming). 

India (interior, N. E ), Boys. 
Brazil ( Sowerby). 

[reyss). 
Abeyd (White Nile), Kordofan (Par- 
India (interior, N. E.), Boys. 
India (interior, N. E.), Boys. 
Freshwater marsh (in May), near Char- 

kow, Russia, and at and near Moscow 
(Krynicki, Fischer, and de Laveau, 
1817—29). 

Brazil (?) Balias. 

Freshwater stream, near Nagpur, central 
India (Ilislop). 

Freshwater pools, Nagpur (Ilislop). 

Pools of freshwater, on the banks of the 
Wamoi River, Australia (Birch). 

Freshwater pool of Gihon, Jerusalem. 
E. Gihoni was reared in England, by 
Mr. H. Denny and Dr. Baird, from 
the dry mud brought from the Pool 
of Gihon. 

Rain-water pools on limestone, near Je¬ 
rusalem, dry for ten or eleven months 
in the year (J. B. Both). 

Freshwater marshes, Natal (J. Wahlberg), 

Zimapan, in the neighbourhood of 
Mexico, where it lives with Planorjbis 
nit.ens, Ph., Limnceus subulatus, De 
Kr., Physce, and other molluscs, in 
stagnant waters (Bunker, Nordd. 
Wealdenbild., 1856, p. 61). 

Brackish water, Cuba (Br. Bunker). 
Stagnant water, on the banks of the 

Tigris, near Bagdad ( W. K. Loftus). 
Lake Winnipeg ( W. Caldwell). 

From the bed of a dried-up “ vley” near 
Port Elizabeth, South Africa (R. N. 
Rubidge). 

Brackish lake at Green Point, Cape of 
Good Hope (J. McGillivray). 
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The closely allied genera Limnadia and Limnetis are known by 
the following species: 

Limnadia Hermanni, Ad. Brongn. 
Baird, Proceed. Zool. Soc., 1849, 
p. 86, Anmilos. pi. 21, fig. 1. 

— Mauritiana, F. E. Guerin. Ma¬ 
gas. de Zool, Sept. Annee, Class 
VII. p. 1—7, pi. 22 (21 in the 
text) figs. 1—11, 1837 ; Baird, 
Proc. Zool. Soc., 1849, p. 87. 

— Antillarum, Baird. Proc. Zool. 
Soc., 1852, p. 30, Annulos. pi. 
23, fig. 1. 

— coriacea, Haldemann. Proc.') 
Philad. Acad., 1842, vol. i. p. | 
184; and 1854, vol. vii. p. 34. }> 

Limnadella Kitei, Girard. Ibid., j 

1854, vol. vii. p. 3. J 
Limnetis brachyurus, Muller. En- 

tomogt., p. 69, t. 8. figs. 1—12. 
— Wahlbergii, Loven. Ofvers. k. 

Vet. Akad. Forh., Arg. 3. No. 
2, p. 57, 1847. 

— Gouldii, Baird. Proc. Zool. Soc. 
1862, p. 149, pi. 15, fig. 7. 

Freshwater pool, Fontainebleau (Brong- 
mart). 

Mauritius (Julien Desjardins). 

San Domingo (Salle). 

(Probably the same). “ In ditches along 
the Susquehanna, in quiet water;” in 
“ roadside ditches”(S'. S. Haldemann). 
In fresh water, Cincinnati (T. Kite). 

Freshwater marshes, Denmark {Muller). 

Freshwater marshes, Natal (J. Wald- 
berg). 

Freshwater, at St. Ann's, twenty miles 
from Montreal (C. Gould).* 

The recent JEstherice are found in fresh water ; rarely in brackish 
water. Guided by this fact, and taking for granted that our fossils 
were true Lstheriee, and that Lstherice always have had freshwater 
habitats, we should suppose that the deposits in which these fossils 
are found, free from any appearance of having been drifted, must 
have been formed in rivers, lakes, or lagoons. Applying, however, 
the same rules in judging of the nature of the fossil molluscs and 
other organic remains that occasionally accompany some of these 
JEstheriee, we must regard the Ling til a of the Old Led (of Livonia), 
the Spirorbis, the Aviculee, the AntliracosicB, and Anthracomycej* of 
the Carboniferous shales, and the Lingula and JPleurophorus of the 
Trias, as truly marine shells. Many, however, of our fossil JEstheriae 
occur in strata destitute of any such evidence of marine conditions; 
and possibly the occasional mixture of the marine and freshwater 
organisms may have been the result of drifting (the free-swimming 
JEstJierice being readily swept away by a flood), or of very rapid 
changes of condition, such as might be brought about by the alter¬ 
nate occupation of a lagoon by sea- and river-water. J Seeing, too, 

* Dr. Baird has kindly assisted me in drawing up this table of the recent Es- 
tlierice and their allies. 

t According to Mr. Salter, ‘ Mem. Geol. Survey, 1861, Iron-ores of South 
Wales,’ See. 

J See Sir C. Lyell’s observations on the value of Spirorbis (in the fossil state), 
and barnacles (recent) in certain cases, as evidences of the occasional inroad of salt 
water into swamps, killing the marsh-plants and leaving behind such shells as the 



RUPERT JONES ON THE FOSSIL ESTHEEL2B. 269 

that the recent Estherice appear, as it were, suddenly (like the Apus) 
in pools and ditches of rain-water, and are quickly developed in tanks 
and ponds dry for even ten or eleven months in the year, it is not 
unlikely that pools of fresh water, temporarily formed on a flat sea¬ 
shore, may have been inhabited by Estherice, destined to be quickly 
buried in the first wind-drift of sand, or at the return of high tides. 
As an inhabitant of brackish water, the Estherice would be still more 
likely to have been occasionally accompanied by marine shells: nor 
can we say that the fossil associates quoted above were not inhabi¬ 
tants of brackish water, or of salt lakes ; for experience is the only 
guide to the naturalist in determining whether the members of many 
of the molluscan groups affect marine, brackish, or freshwater habitats. 

Perhaps some might like to think that at first marine conditions 
alone suited aquatic animals, and that some have subsequently taken 
to brackish and freshwater habitats ; and this may have been the case 
with Estheria : but, except for the “progressive” aspect of the 
argument, the converse might just as well hold good for the Lingula,# 
Spirorbis, Avicula, Anthracosia, Anthracomya, and Eleurophorus, men¬ 
tioned as being found in the older rocks in company with Estheria. 

Of the living molluscan genera that are known to have fluviatile 
as well as marine species, the following are the most prominent:— 
JRissoa (Assiminia), Cerithium (Lot amides), Area (Scaphula), Sole cur - 
tus (Novaculina), Mytilus (Ereissena), and Cardium, f but how the 

above, as well as Modiolce, See. (‘ Notices of the Royal Institution of Great Britain,’ 
vol. i. p. 285.) 

* Lingula tenuissima of the Trias bears evidence of its having been subjected 
to the gradually increasing influence of some deteriorating agency, probably fresh 
water; for in the several strata, from the Muschelkalk upwards, in Wiirtemberg, 
&c., Lingula are found to become smaller and smaller until Estheria rninuta 
comes in. 

f In Dr. J. E. Gray’s “ Memoir on Testaceous Mulluscs,” in the Philos. Transact, 
for 1835, he treats of “ Species of Testaceous Mollusca living in very different situa¬ 
tions from the majority of the known species of the genus to which they belong, or hav¬ 
ing the faculty of maintaining their existence in several different situationsand he 
illustrates the case (1st) of species of the same genus being found in more than one 
situation, as on land, and in fresh and in salt water, by Auricula (including Cono- 
vulus and Chilina)\ (2nd) of one or more species of a genus most of whose species 
inhabit fresh water being found in salt or brackish water, by Limncea, Neritina, 
Melania, and Melanopsis ; (3rd) of one or more species of a genus whose species 
usually inhabit the sea being found in fresh or brackish water, by— 

Aplysia, 
Cerithium, 
Bulla, 
Littorina ( Lithoglyphus), 
Solen (Novaculina), 

Tellina, 
Avicula, 
Alya, 
Corbula, 
Ostrea ( ?), 

Cucullcea {Scapula), 
Neritina (Theodoxus), 
Ampullaria (?), and 
Cardium. 

M Beudant found by experiment (1803—1816), that many freshwater molluscs 
can be made by degrees to live in water gradually salted to the ordinary saltness of 
the sea; and that many marine molluscs can also, by gradually diminishing the 
saltness of the water, be accustomed to live in fresh water. See ‘ Comptes Rendus,’ 
May 13th, 1816; ‘ Annales des Mines,’ 1816, vol. i. p. 397, and De la Beche’s 
‘ Selection of Geological Memoirs,’ 1824, p. 36. 



270 ORIGINAL ARTICLES. 

extinct genera were circumstanced in tins respect, and whether the 
old species of extant genera had similar habitats to those of their 
existing congeners, can only be partially surmised, chiefly from the 
evidence of the best known of their associates. 

There are some existing genera the species of which appear to be 
essentially fluviatile, but live also in company with true marine shells 
in the mouths of rivers ; these are Cyrena and Ampullaria. Such, 
too, may have been the habit of the old Esther ice: at all events, 
there is no necessity for supposing them to have been marine ; but 
where they occur by themselves, or in the company only of fishes* 
and plants,f they may be regarded as having lived and died in fresh 
(or possibly brackish) water. Where they are mixed with shells of 
presumed marine character, they indicate probably either that they 
inhabited brackish lakes, with a quasi-marine fauna (such as that of 
the Caspian Sea), or that fresh water was in close proximity to the place 
of deposit, if indeed it had not been replaced by the sea by, possibly, 
frequent alternations. 

We must not forget, however, that, judging by analogy, the En- 
tomostracous Crustaceans under notice may have been capable of 
living, at least for considerable periods, in even salt water, for some 
of the common Cyprides, such as are abundant in freshwater streams, 
are not uncommon in ditches of brackish and even highly saline 
water in the low grounds near the sea. 

The following Table shows the distribution of the fossil Estherice 
and Leaice; J and indicates the organic remains found with them: — 

* With some exceptions, it is impossible to say of any fossil fish that it did, or 
that it did not, belong exclusively to the sea, even when it is occasionally associated 
with marine fossils, as some of the Old Red fishes are in Russia. Many genera of 
fishes are as capricious, as to the habitats of their species, as the above-quoted mol¬ 
luscs are. Nor must we forget that the stony-scaled and plated fishes of Palseozoic 
times are now best represented by the Bichirs and the Sheat-fishes of existing rivers 
(Huxley; ‘ Mem. Geol. Surv.,’ 1861). 

f The association of remains of land-plants with Estherice is not unfrequent. 
The occurrence of Bivalved Entomostracans with fish-remains is frequent in the 
fossil state, and agrees with the known habits of these animals. Entomostraca, like 
other Crustacea, act as scavengers among dead molluscs and fishes ; and to many 
fishes they are an important article of food. 

J Lcaia is a problematical ally of Estheria; the Cypricardia Leidyi, Lea, 
is the only form of it hitherto published. It belongs to the Carboniferous Period. 



Locality. Geological Stage. 
Associated Organic 

Remains. 

Livonia Old Red Lingula. Fishes. 
Caithness Old Red Fishes. 

Bavaria; Belgium Lower Carboniferous 
Berwickshire Lower Carboniferous Spirorbis. Fishes. 

Plants. Cypridae. 
Silesia Lower Coal-measures 
Lancashire Lower Coal-measures Spirorbis. Cypridse. 
Lanarkshire Lower Coal-measures 
Derby shire Lower Coal-measures 

Lancashire Middle Coal-measures Fishes. 

Pennsylvania Lower Carboniferous Plants. 
Fifeshire Lower Carboniferous 

Lancashire Upper Coal-measures Anthracosia.* Plants.* 

Schwarzwald ^ Upper Carboniferous 
f Crustacea* (Gampso- 
? nyx). 
1 Fishes* and Plants.* 

France (Au tun) | or Permian 

Lancashire Upper Coal-measures Beyrichia. 
Lanarkshire Upper Coal-measures Spirorbis. Anthacosia. 

Avicula. 
Saxony Lower Permian Fishes and Plants. 
Russia Permian Beyrichia. Plants.* 
Ireland Permian Fishes.* 
France Bunter Limulites.* Apus. 

Plants.* 
Hanover Bun ter 
Germany Lettenkohle Lingula. Pleurophorus, 

Lignite. 
Hanover Keuper 
Worcestershire Keuper Fishes* and Plants.* 
Warwickshire Keuper Fishes.* 
Somersetshire Keuper 
Gloucestershire Rhsetic Plants. 
Somersetshire Rhsetic Cardium(?). Plants. 

Insects. 
Morayshire RliEetic Cypridse. Reptiles.* 

Fishes.* Plants.* 
India Rhsetic or Triassic Reptiles,* Fishes,* and 

Plants. 
India Jurassic or Rhsetic Cyp ridge, Fishes,* 

Plants, and Insects.* 
North America RhEetic or Triassic Cypridse, Fishes,* 

Plants,* & Reptiles. 
Skye Oolite 
Yorkshire Oolite Plants (Ferns and Cy- 

cads). 
Germany 
Sussex 

Wealden 
Wealden 

Cyrena. Cypridse. 
) Plants* 
l 

South America Mesozoic ? Ferns. 
Siberia Tertiary ? Fishes (Aspius). Lim- 

?iceus (?). Plants. In¬ 
sects. 

Genus and Species.:}; 

Estheria membra- } 
nacea, Pacht, sp. S 

E.striata, Miinst er, sp. 
E striata,var.Tateana 

E. striata, var. Be- J 
inertiana . } 

E. striata, var. Bin- 
neyana 

E striata, var. Bein- 
ertiana 

LeaiaLeidyi, Lea, sp. 
L. Leidyi, var. Salte- 

riana. 
L. Leidyi, var. Wil- 

liamsoniana. 

r 
Estheria tenella, 

Jordan, sp. < 

L 
E. exigua, Eichw. sp. 
E. Portlockii . 

E. minuta, Alberti, 
sp. . 

I 
E. minuta, var. \ 

Brodieana . < 

E. Mangaliensis , 

E. Kotahensis . 

E. ovata. Lea, sp. . 

E. Murchisonise 
E. concentrica, Bean, 

sp*. 
E. elliptica, Bunker 
E. elliptica, var. 

subquadrata. 
E. Forbesii 
E. Middendorfii 

Marked thus * not in the same seam, but in closely associated beds. 
X These species are described in full in my Monograph on Fossil Estherise, published 

by the Palseontographical Society. 
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To show the place of Estlieria in the Crustacean group, Mr. J. 
D. Dana’s classification* is here produced. 

CL A SS.—CRUSTACEA. 

Subclass I. Decapoda. II. Tetradecapoda. III. Entomostraca. 
Subclass—Entomostraca. 

Ordo I. Gnathostomata. 
Legion I. Lophyropoda. 

Tribus I. Cyclopoidea. 
Fam. I. Calamidse. II. Cyclopoidaj. III. Corycoeidse. 

Tribus II. Daphnioidea. 
Fam. I. Penilidas. II. Daphnidse. III. Polyphemktee. 

Tribus III. Cyproidea. 
Fam. I. Cypridse 

Sub/am. I. Cyprinae (Cypris, Candona). 
II. Cythermae (Cythere). 

Fam. II. Halocypridae. 
Sub/am. I. Cypridininse. II. Ilalocyprinse. 

Legion II. Phyllopoda. 
Tribus I. Artemioidea. 

Fam. I. Artemiadae. II. Nebaliadee. 
Tribus II. Apodoidea. 

Fam. Apodidae (Apus). 
Tribus III. Limnadioidea. 

Fam. Limnadidae.f 
Genus 1. Limnadia,^Ld. Brongniart. 

2. Cyzicus, Audouin. \_Estheria, Riippell.] 
3. Limnetis, Loven (Hedessa, Lievin). 

Ordo II. Cormostomata. 
Subordo I. Poecilopoda. II. Pycnogonoidea (vel Arachnopoda). 

Limnadia has the following diagnosis:—“ Caput yix rostriforme, 
dorso tuberculum pyriforme gerens Pedes toti foliacei. Abdomen 
extremitate appendicibus acuminatis quatuor armatum.” 

Cyzicus.% [Estlieria, Riippell and Straus-Durckheim.] “ Caput 

* “Report on Crustacea of the United States’ Exploring Expedition,” 1853, 
pp. 1277, &c. 

f Apusiens (in part) of Milne-Edwards, Hist. Nat. Crust., iii. p. 513. The 
Leperditidce (including Leperditia, Beyrichia, Kirlibya, Sfc.) form, I believe, a 
closely related (extinct) Family. 

| Audouin, Ann. de la Soc. Entom., vol. vi. Bullet., Feb. 1837, p. ix ; Fstlie- 
ria, Riippell and Straus-Durckheim, Mus. Senckenberg, ii. 119, 1837; Isaura, 
Joly, Ann. Sc. Nat., 2 ser. xvii. p. 293, 1842. 

Dr. Baird has the following observations on the generic name of this animal: 
“ This genus was indicated by Audouin and Straus-Durckheim in the same year; 
the former proposing, for the species brought by M. Bravais from Oran, the name of 
Cyzicus ; and the latter, for that brought by Dr. Riippell from Abyssinia, the generic 
name Estlieria. From the simultaneous publication of these two generic names, it 
is difficult to decide which should stand; and M. Joly, apparently feeling the diffi¬ 
culty, has proposed a third name, taking as the type the species found by him at 
Toulouse, and calling it Isaura. As M. Audouin merely indicates the genus, with¬ 
out giving a description of either genus or species, whilst M. Straus details at full 
length both generic and specific characters, and figures the typical species, I pro¬ 
pose adopting his name, and retaining the generic name Estlieria, a name originally 
proposed by Dr. Riippell himself.” 

I coincide with Dr. Baird’s opinion as to the propriety of using the term Esthe- 
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instar rostri productum, dorso non tuberculifero. Pedum paria nu- 
mero ferine 21, foliaceorum. Abdomen fere acin Limnadia.” 

Limnetis. “ Antennae internae 2-articulatse. Cauda brevis, trun- 
cata, appendicibus facie inferiore destituta. Pedum paria 12.” 

The above-quoted diagnoses relate to the bodies and limbs of the 
three genera. In their carapaces they differ to some extent; Lim¬ 
netis and Limnadia having a less perfect hinge and little or no umbo, 
and being generally destitute of concentric ridges ; whilst in Estheria 
the carapace-valves have a definite hinge-line, well-marked umbones, 
and usually numerous distinct concentric ridges (boundary-lines of 
the periodic stages of growth of the carapace-valves). A reticulate 
sculpture ornaments the carapaces of the three genera; but in Es¬ 
ther ia this ornamentation is stronger, and often modified by short 
vertical and inosculating bars. 

The valves of Estheria are inequilateral, usually subtriangular 
or subovate; the umbo being almost always near the anterior end, 
and the edge of the valve and the parallel concentric ridges having a 
bolder curve posteriorly than in front. Occasionally, however, the 
umbo is almost central and the two ends of the valve nearly equal; 
the ventral edge of the valve and the concentric ridges having a 
nearly semicircular curvature. There are, however, numerous gra¬ 
dations of form between these extremes; so that I cannot see any 
grounds for a generic distinction being made between the subtrian¬ 
gular and the suborbicular forms on account of the relative position 
of the umbo.* * 

In three instances I find shortened or subquadrate forms of cara¬ 
paces accompanying others of subovate outline (E. striata, E. Man- 
galiensis, and E. elliptic a). This difference of shape may be sexual, 
or due to conditions of growth. Dr. S. Pischer assigns a shorter 
carapace to the female of his E. Hierosolymitanaf than the one belong¬ 
ing to the male. The squarer carapaces above referred to are rare 
among the subovate individuals ; some of the latter certainly contain 
what appear to be ova. 

Of Isaura cycladoides (Estheria gig as) M. Joly has remarked that 
in its young state it undergoes certain successive changes of form, 
more or less analogous to the persistent conditions of “ Artemia, 

viai and the more readily, because, as I have elsewhere stated, I believe that in the 
case of appellations invented for groups of animals, plants, or minerals, whether they 
be names of genera, families, orders, or classes, it is not always priority that should 
determine the general use of such terms, but, either their adaptability, the precise¬ 
ness of their definition, or other advantageous characteristics, as the case may be. 
With “ specific” names, however, it is very different; the published name of a spe¬ 
cies is (or ought to be) not only the established appellation of a distinct form in 
nature, but also the registered evidence of the successful labour and acumen of its 
discoverer and describer. 

* Dr Pander has informed me that he considers Asmusia, of Pacht, to be gene- 
rically distinct from Estheria on this ground. 

f Abhandl. Akad. Wiss. Munchen, viii. pi. 20, fig. 8. 

N. H. R—1863. T 
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Eranchipus, Apus, Dapknia, Lynceus, Cypris> Limnadia, and Oysicus;n 
one of these stages being marked by the presence of a horizontal 
Apus-like carapace, and others being accompanied by varied outlines 
of the carapace-valves. These observations should make us very 
careful in the examination of the different forms of carapaces, espe¬ 
cially those found associated in the same set of strata, and prepare 
us for the possible specific identity of dissimilar carapaces. 

liecent JEstJierice have sometimes so thin a carapace that the valves 
curl up when dry, like horn-shavings or flakes of quill. In other 
cases, however, the valves are stout enough to retain their convex 
oviform shape when dry. The fossil Estherice, also, seem to have 
varied in this respect. 

In the fossil Estherice we sometimes find more variety of ornament¬ 
ation on one and the same valve than has usually been observed in 
single recent specimens. Possibly, however, a closer examination of 
the recent carapaces might in nearly all cases show similar series of 
modified sculpture on individual specimens. 

About twenty species of EstJieria are known to occur in the 
recent state, and six or seven of the two allied genera Limnadia and 
Limnetis. (See pp. 267, 268.) These are distinguished respectively 
either by differences in the form and ornament of the carapace, or by 
more or less important modifications of the limbs or other organs. 
Our characterization of the fossil JEstJierice must necessarily be 
independent of structural differences in the body itself; and it is 
therefore possible that the limited number of species indicated as 
fossil, and distributed by one and two through the several great 
accepted geological formations, might be somewhat enlarged if we 
set a high value on every recognizable difference in the outline and 
ornamentation of the valves. I have been careful, on the contrary, 
to restrict myself as far as possible in setting much value on slight 
modifications in the fossil JEstJierice. 

When the umbo of the carapace-valve is near the anterior end, 
as is most frequently the ease, we have a resemblance to some of the 
subtriangular and subovate Bivalve Molluscs, such as JPisidium, 
Tellina, &c.; when the umbo is more nearly central, there is some¬ 
times a resemblance to an Avicula or a Eosidcnomya; and this like¬ 
ness may be strengthened by the valves of the little JEstheria being 
often wrinkled concentrically, the sharp ridges and neat interspaces 
being replaced by numerous convex ridges, and nearly all the original 
structure lost. Still a trace of the peculiar reticulate ornamentation 
is usually left; and the superinduced wrinkles are not so evenly 
convex as is usual in the Aviculidce, nor so uniformly marked with 
parallel concentric striae as is frequently the case with those shells. 
The valves are rarely so quadrate as in the Posidonomya and Inoce- 
ramus ; and neither the wrinkles nor the ridges (whichever may mark 
the valves of the JEstheria) are bent off away from the umbo to follow 
the outline of the produced ears of the shell present in most of the 
Aviculidce, but absent in EstJieria. INTor is there any trace of fur¬ 
rows or teeth on the hinge in EstJieria. 
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A general crumpling of the shell of a very thin Avicula or Posi- 
donomya irregularly corrugates the whole surface, concentric wrinkles 
and all; but in Estheria the true ridges are seldom thus interfered 
with, but rather yield to the transverse pressure by taking on an 
obliquity of direction, leaving the sculptured interspaces to show the 
crumpling effect of pressure. Barely converted into calcareous mat¬ 
ter, the Estherian carapaces usually present a delicate, brownish, 
horn-like tissue, generally with some degree of transparency and 
polish, contrasting with the dull and perfectly calcified shells of the 
Aviculidce, or their bold wide-ridged impressions, black and filmy, or 
delicately nacreous. In carbonaceous deposits the Esther ice often 
leave only black films or merely impressions. In one case a white 
siliceous (?) substance is found to replace the valves in a lignite 
(Lettenkohle). Sometimes a ferruginous film has replaced the cara¬ 
pace-valves, especially in sandstone. 

As Estheria minuta has been referred to Posidonomya so generally 
and for so long a time, it is highly probable that other little fossils 
of the same class still pass as Aviculidce in palseontographical works 
and in collections.# That attention might be turned to these, I would 
point out some figured specimens which appear worthy of special 
microscopical examination. The small shells figured by Pusch (‘ Polen’s 
Pakeontolog.,’ pi. 5, fig. 14) as the young of Ctatillus Brongniarti have 
a strong resemblance to Estheria, and are the more worthy of exami¬ 
nation as they are said to come from the clay-beds above the Juras¬ 
sic limestone. Pigs. 11 and 12 of pi. 37 of Beuss’s ‘ Kreideform. 
Bohm.’ are not so promising; they may really belong to Inoceramus 
Crispii and I. planus, to which they are referred. Some of the fossils 
figured in pi. 17 of Lynch’s ■ Beport on the Geology of the Dead 
Sea’ might possibly be worth re-examination ; also the Australian 
fossil figured in ‘ Annals Nat. Hist.’ vol. xx. pi. 13, fig. 3. The Posi- 
donomya Wengensis, Wissman, and Avicula globulus, Wissm. ‘ Muns¬ 
ter’s Beitrage,’ iv. p. 23, pi. 16, figs. 12 and 13, from the St. Cassian 
beds of the Tyrol, should certainly be looked at by a carcinologist. 
Cardinia nana, de Koninck, ‘Anim. foss. Terr. Carb. Belg.’ p. 71, 
pi. 1, fig. 6, is another little shell to be examined. In the ‘ Geognos- 
tische Skizze der Umgegend von Ilmenau am Thiiringen-Walde ’ 
(Zeitschr. deutsch. geol. Gesell. xii. 1860), Herr Karl von Eritsch 
remarks (p. 144), “ Near Goldlauter, not far from Ilmenau, some 
beds are nearly full of C. nana. These flattened shells remind one of 
the Triassic Posidonomya minuta, Bronn. Perhaps it is the same 
shell as von Gutbier mentions in his ‘ Yersteinerung. des Bothlie- 
gendes in Sachsen,’ p. 7.” 

The long-continued existence of the genus Estheria, from a very 
early period (Devonian) to the present, is a fact of considerable 

* Prof. M’Coy has already intimated that some so-called fossil shells may be 
Entomostraca; (‘Synopsis of Carboniferous Fossils of Ireland,’ 1842, p. 164.) 

T 2 
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importance to the biologist; the wide geographical range of some of 
the species (as at present determined), recent and extinct, is also of 
interest to the naturalist; and in the distribution of the fossil Esther ice 
amongst the freshwater and estuarine passage-beds of the great suc¬ 
cessive formations, the geologist will find a fruitful field of research ; 
for, at least, these little fossils will prove to be useful indicators of 
even transient changes of fresh and salt-water conditions, either in 
shallow water on coasts, or in inland lakes, where evaporation and 
the influx of river-water, each varying in amount periodically, may 
have produced freshwater, brackish, and saline deposits alternately. 

XXY.—Note on the Fertility, inter se, oe Hybrids oe 

DIFFERENT SPECIES OE THE GENUS GrALLUS. By S. J. A. 
Salter. 

During the last two years some interesting experiments have been 
conducted at the Hardens of the Zoological Society, under my 
observation, in reference to hybrids of different species of the genus 
Gallus; their production, in the first place, from distinct species, 
and their subsequent continuance by breeding inter se. The results 
of these experiments have been very different from what I hoped 
and expected. The object which was in view in conducting them—• 
to produce persistent races of hybrid fowls, was not accomplished ; 
at least the results were so unsatisfactory as to make it obvious that, 
with all the care which artificial rearing could afford, the few progeny 
of these hybrids would not maintain a race—there being evidently a 
physiological veto against their continuance. 

Before describing these experiments and detailing results I would 
premise a few remarks respecting the subjects of them. 

I take it for granted, in the first place, that the different Galli 
upon which these observations were made, are distinct and veritable 
species according to the most orthodox interpretation of that term ; 
secondly, that the domestic fowl is one and only one of those 
species; prolific of its kind, and from its domestic habits very man¬ 
ageable, and for these reasons best suited as the female parent of the 
first generation of hybrids. The different species employed in these 
observations were Gallus Sonnerattii, G. fureatus, and G. Eankiva ; 
assuming that is, that the domestic fowl, in all its varieties, is the 
latter, an opinion universally received by ornithologists. The 
domestic form of Eankiva employed was the game fowl, the nearest 
approach to the wild parent stock: full-sized game hens were 
associated with G. fureatus, and bantams with G. Sonnerattii. 

These efforts at breeding hybrid fowls were commenced in 
1861. Previous attempts had been made, many years ago, at the 
Zoological Hardens, and some of the older keepers, though not giving 
any very accurate or particular accounts of their history, indicate 
similar general results to those which have been recently obtained. 
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In the spring of 1861 a healthy cock Indian Jungle Fowl (G. Son- 
nerattii) was associated with several bantam hens. A profusion of 
eggs resulted ; these were very prolific, and yielded chickens in nearly 
as large a proportion as the eggs of an ordinary poultry yard. The 
chickens produced from these eggs were numerous and healthy. 
There appeared nothing in this first cross to militate against the idea 
of its continuance. One point in reference to the plumage of these 
birds is worthy of note. The hen birds were all exactly alike, and 
so were the cocks, but neither could be considered to exhibit the 
mean average plumage of the two parent stocks—the hen birds 
most closely resembled those of their male parent; the young cocks 
were most like the males of their female parent. The pullets, indeed, 
were so closely similar to hens of true G. Sonnerattii as to be 
scarcely distinguishable from them. The cockerels certainly differed 
from the bantam cocks of their maternal race, but still only slightly 
in plumage. The voice, however, was very different, the crow being 
short, harsh, and discordant. All these hybrids were exceedingly 
wild. These birds were so numerous that many were disposed of, but 
sufficient were kept to follow out further the question of hybridising 
and the fertility of the hybrids. So much for the Sonnerat-bankiva 
hybrids in 1861. 

In the spring of the same year the Zoological Society became 
possessed of a fine hybrid cock, in which the Jungle-fowl element 
was that of the species furcatus. This bird was evidently bred 
between G. furcatus and domestic Bankiva of the variety known as 
the “ Duckwing game.” G alius furcatus is very seldom met with in 
zoological collections, and I was anxious if possible to perpetuate 
this hybrid as nearly as could be managed by continuing him as the 
progenitor, and gradually bringing the hens, by successive generations, 
nearer and nearer to the simple and direct cross. For this purpose 
I associated some game hens with him, so as to obtain, in the 
first generation, chickens j- furcatus and f Bankiva, in the next 
generation a progeny nearer the jungle-fowl, being -f furcatus and f 
bankiva, and so on till in effect the disproportion in favour of bankiva 
was bred out or rather reduced to a very small element. This 
attempt answered fairly in the first season: two small broods were 
hatched, and the chickens were reared without much difficulty. As 
the hens roamed at large and made their nests in some secluded spot 
in a shrubbery, the number of eggs laid, the proportion hatched, and 
the condition of the unhatched eggs, were not ascertained. The 
progeny varied much in plumage. The cocks were destroyed, and 
three of the most evenly-marked hens were retained for association 
in the next year, with the half-bred cock, their sire. 

The proceedings of 1862 in regard to these hybrid Galli, though 
conducted with the greatest care and attention, led to results quite 
upsetting all hopes that these races could be practically continued; 
though at the same time they showed that in a few exceptional 
instances progeny could be obtained by the breeding of these hybrids 
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inter se. The experiments, however, disappointing as they were, 
gave physiological indications of interest and significance. 

The birds intended to be bred from were associated in this 
order:— 

I. Pure G. Sonneratii cock, with half-bred (Sonnerat-bankiva) 
hens: 

II. Half-bred Sonnerat-Bankiva cock, with similar hens : 
III. Half-bred furcatus-Bankiva cock, with hens i furcatus 

■f Bankiva. 
In all cases the mating of the birds appeared to be satisfactory, 

and the cocks performed their marital duties with vigour. An 
enormous number of eggs were obtained; but few chickens were 
hatched, and of those a very small proportion survived. Out of some 
500 eggs set under hens, only 12 chickens were reared, and of these 
only three were from hybrids breeding inter se, the other nine being 
the produce of a pure-species cock with hybrid hens. 

The nature of these failures was pretty much the same in all 
three combinations of cocks and hens above indicated, though the 
proportion differed somewhat. The character of the results may be 
stated summarily as follows :—The majority of the eggs showed that 
they had been fertilized. A large minority gave no such indication, 
being addled. A majority of the fertile eggs underwent partial 
development, nearly to maturity, and then aborted; or, being 
mature, the chickens failed to escape from the shell. Of the chickens 
hatched the very great majority (more than four-fifths) died within 
the first few days, or few wTeeks at latest, without any obvious cause, 
apparently from a mere inability to live. Yery many of the chickens 
were deformed : all such died early. 

266 eggs were set under hens at the Zoological Gardens : nearly 
the same number were sent to the country, and there incubated. 
The results at the Gardens were carefully noted, and were as follows 
-—the numbers I., II„ and III. corresponding with the combinations 
of the birds as before indicated :— 

Chickens Chickens Partly 
Eggs set. hatched, living. Dead. developed. 

I. 228 45 9 36 43 
II. 20 1 1 0 8 

III. 18 3 2 1 5 

Eggs 
addled. 

95 
10 

7 

Prom the eggs sent to the country not one chicken was reared. 
In other respects the results were much the same as those at the 
Gardens. I only received numerical records of three settings, which 
consisted of all three kinds of eggs mixed promiscuously in about 
equal proportions. The following was the result:—• 

Eggs set. Chickens hatched. Chickens living. Dead. Partly developed. Eggs addled 

89 | 4 | 0 | 4 | 25 | 10 

I may mention that of the four chickens hatched one was furcatus- 
Bankiva, three were Sonnerat-Bankiva, 
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The one striking point of these experiments (which, I believe, has 
never been noticed before) is that a large proportion of these eggs 
from hybrid birds, breeding inter se, have failed to produce young, 
not from absolute sterility, but from sterility in degree—from an 
amount of vitalization insufficient to carry out the whole result of 
reproduction; or, where the young individual has been completed, 
leaving it with vital resistance too feeble to maintain life and cope 
with common and customary external influences. 

These phenomena have a singular parallel in the circumstances 
attending parthenogenesis, when it occurs exceptionally in certain 
Articulata that do not normally reproduce their kind in this manner. 
In a note published by Mr. Lubbock, in the 7th number of the 
Natural History Beview, p. 345, an epitome is given of some re¬ 
searches conducted by M. Jourdan respecting non-sexual generation 
in the Silk-worm moth; and it appears that, though some few of the 
unimpregnated eggs from this insect produced young larvse, many 
others underwent the early stages of embryonic development and 
then stopped. And further, Mr. Lubbock informs me that in some 
other cases where virgin-reproduction is exceptional, the young thus 
produced are stated to have perished without obvious cause. 
Whether any of these young are, under these circumstances, de¬ 
formed, is a point upon which, I believe, there is no evidence. It 
seems clear, however, that both in the hybrid-breeding of birds and in 
exceptional parthenogenesis there is the same kind of defect; that 
the sterility is not absolute but in degree ; and that the stimulus, 
whatever it may be, which starts the embryonic changes is feeble and 
imperfect rather than wholly wanting. 

XXVI.—On the Brain of the Siamano. (Hylobates syndactylus, 
Baffles.) By William Henry Blower, Conservator of the Museum 
of the Boyal College of Surgeons. 

It has been observed by Professor Huxley that, “ if the Primates 
“ were arranged according to the development of their posterior 
“ cerebral lobes, we should have some such descending series as 
“ the following :—Chrysothrix, Cebus, Troglodytes, Man, .... 
“ Mycetes—a series which sufficiently illustrates the classificatory 
“ value of these structures.”* The extended observations which have 
been recently made on the subject have afforded a more complete 
elucidation of this remark. The various genera hitherto examined 
may, I think, be placed approximatively in the following order *.—an 

* On the Brain of Aidespaniscus. Proc. Zool. Soc. June 11th, 1861. 
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order, it will be observed, as different as possible from one expressing 
tbeir general zoological affinities. Those marked with an asterisk 
belong to the New World gronp. *Ckrysothrix, *Hapale, *Nycti- 
pithecus, Cynocephalus, mAteles, *Cebus, Cercopithecus, Macacus, 
Man (average), Troglodytes, Tithecus, Semnopitkecus, #Pitliecia, 
* Mycetes. The extreme amount of backward projection of the cere¬ 
brum in the Saimiri (Chrysothrix) was first pointed out by M. Isidore 
Gieoffroy St. Hilaire,f the opposite condition and the obliquity of the 
tentorial plane in the Howling Monkey (.Mycetes seniculus) was 
shown from a section of a skull in the Museum of the Royal College 
of Surgeons, by Mr. Huxley in the paper referred to above. 

I have now to add another term to the series, displacing the 
American Mycetes from the pre-eminence it has enjoyed for nearly 
two years, as the least occipitally developed of monkeys, and super¬ 
seding it by one, which we should scarcely have expected to find in 
such a position, viz. the Siamang (Hylobates syndactylus—Siamanga 
syndactyla, Gray), the most highly organised of the Gibbons, a 
group ranking after the G-orilla, Chimpanzee, and the Orang, as the 
most anthropomorphous of apes. 

Our knowledge of the cerebral anatomy of the Gibbons is chiefly 
derived from the figures of the upper and under surface of the brain 
of H. syndactylus given by Sandifort, fairly executed for the time at 
which they were done, but not sufficiently exact for the requisitions 
of the present condition of science, and the figures of the cerebrum 
of II. leuciscus, by Gfratiolet, in which the cerebellum is not repre¬ 
sented. It is due to this eminent anatomist to state that, when speak¬ 
ing of the general form of the brain, he observes that, in comparing the 
adult G-ibbon’s brain with that of the Entellus monkey, a relative 
predominance of the frontal lobe is seen in the former, and of the 
occipital lobe in the latter; and that, as we descend through the 
macaques to the lowest baboons, the last named lobe gradually 
increases in development, although we are not led to conclude, from 
his description, that there is anything very remarkable in the small¬ 
ness of the occipital lobe in the Gibbon, as compared with the other 
anthropoid apes.^ 

Among a series of casts of the interior of skulls of various Mam¬ 
mals which have been lately made in the Museum of the Royal 
College of Surgeons,§ is one of an adult or rather aged specimen of 

f Archives du Museum, 1844, and the Zoologie du Voyage de la Venus, 
j Memoire sur les Plis Cerebraux de l’Homme et des Primates. Paris, 1844. 
§ These casts are made as follows:—The skull being vertically bisected (unless 

the calvarium has been removed for the purpose of taking out the brain, when no 
other incision is necessary) the small foramina and fissures are stopped with clay, 
the two halves fastened together, and the brain cavity filled through the foramen 
magnum with a composition of glue and treacle, liquid when warm, but, when cold, 
forming a firm material taking a beautiful impression of the surface with which 
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the Siamang {If. syndactylus), which presents so many peculiarities 
of form, that a brief description of it may not be unacceptable as a 
contribution to our knowledge of the cerebral anatomy of the Pri¬ 
mates. As the cast taken from the interior of the skull may be pre¬ 
sumed to represent in all its proportions the brain which filled that 
cavity, I shall in future speak of it as such, and when reference is 
made to the brain of allied forms, casts of the interior of the skulls 
of adult male specimens are intended, unless otherwise specified. 

The most obvious characteristics of the general form of this 
brain (see Pig. 1) are its breadth and great depression. It even 
exceeds in flatness that of some of the lower apes, and presents a 
marked contrast to the globular brain of its ally, the Orang. The 
length of the cerebrum is 3 inches, its greatest breadth 2 5 inches, 
its height T9 inches. Its outline, when seen from above, presents a 
five-sided figure, with the angles rounded off; truncated behind, 
with lateral boundaries nearly parallel for more than half their 
length, and afterwards rapidly converging to the anterior pointed 
apex. This extremity is prolonged downwards and forwards, and 
ends in the well developed olfactory bulbs, which project slightly 
beyond the cerebrum, occupying the cavity of which the floor is 
formed by the wide cribriform plates of the ethmoid bone, and 
which has not that extremely contracted aperture seen in the Cyno- 
cephali and other lower apes. In the depressed and pointed 
form of the frontal lobes, and the position of the olfactory bulbs, the 
Siamang departs widely from the more anthropomorphous apes, in 
all of which the cerebral hemispheres are so developed in the frontal 
region as to cover the olfactories. But, on comparing this brain 
with that of a Macaque or Baboon, the under surfaces of the anterior 
lobes appear less excavated, and consequently contain a larger 
amount of cerebral substance. The temporal lobes are well pro¬ 
longed downwards, flattened on their external surface, and when 
seen from below appear narrow, and standing wide apart from each 
other. 

But the most striking peculiarity of the brain is the backward 
projection of the cerebellum beyond the level of the cerebral hemis¬ 
pheres, a circumstance, as far as I am aware, unknown in any other 
ape, either of the Old or ISTew World. On looking from above, both 
the posterior surface of the vermis, and the rounded edges of the la- 

it is in contact, so plastic that it may be pulled out, without injury, from any 
underhanging depressions in the skull cavity, and yet so elastic that it will imme¬ 
diately regain its exact form. From this a mould is made in plaster in as many 
pieces as may be necessary, according to the complexity of the form of the object, 
and out of this mould any number of casts are taken in the usual manner. These 
casts give a perfect and most convenient working model of the general form of the 
brain, which, owing to the peculiar softness of the cerebral tissues, can rarely be 
preserved in the actual specimen. Their utility has especially been insisted on 
by Gratiolet. 
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feral lobes stand out in an unmistakeable manner, the latter to the 
extent of nearly 2-10ths of an inch. In the cast, the impression of 
the cavities, in which the lateral sinuses are lodged, give an apparent 
increase to this projection, but this is readily distinguished from that 
of the lobes themselves. The median portion or vermis is lodged in a 
slight vallecula as in the human cerebellum, and although not quite 
extending to the level of the lateral lobes, is more prominent than 
in the higher anthropoid apes. 

This peculiarity of the Siamang’s brain is due to two causes— 
firstly, the large development of the cerebellum; secondly, and I 
shall afterwards show, mainly, to the actual shortness of the posterior 
or occipital lobe of the cerebrum. 

It is difficult to find a method of easy application for estimating 
the proportionate size of the cerebellum to the cerebrum, but I 
think that the relative breadth of the two portions of the encephalon 
(which may be ascertained from the skulls alone) affords a measure, 
approximatively, at least, accurate. The following table, embracing 
examples of the principal genera of the Old World apes, drawn up 
upon this plan, shows that, as we descend from the anthropoid 
forms, the proportionate size of the cerebellum decreases:— 

Greatest Greatest Proportion 
Breadth of Breadth of of 
Cerebrum. Cerebellum. Breadth. 

Inches. Inches. 
Troglodytes gorilla . . . 3-75 3*4 100 to 91 
T. niger ....... 365 3*25 100 to 89 
Pithecus satyrus .... 3-75 33 100 to 88 
Hylobates syndactylus . . 25 2*2 100 to 88 
Semnopithecus entellus . . 2*6 1*9 100 to 73 
Cynocephalus porcarius . . 2*9 2-0 100 to 69 
Cercopithecus delelandii 2*2 1*45 100 to 66 
Macacus rhesus .... 21 1*3 100 to 62 

It will be seen by this, that the Siamang is grouped with the 
three large anthropoid apes, which have all very well developed 
cerebella, but it does not exceed any of them in this respect. 

On examining and measuring a large series of skulls and brains 
of various apes, it appears to me that the diminution in the size of 
the cerebellum affects its length far less than its breadth, and is 
chiefly evident at the antero-lateral portions of each hemisphere. So 
that the horizontal angle formed by the superior margin of the 
petrous bone (which marks the antero-lateral attachment of the 
tentorium, and consequently the margin of the cerebellum) with the 
median line of the skull, affords a fair index of the proportionate 
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development of tlie cerebellum. In the Chimpanzee this angle is 
55°, in the Siamang the same, in the Entellus monkey 50°, in the 
Chacma baboon 43°. Diminution of the cerebellum in this region 
would have no influence upon its backward prominence as related to 
that of the cerebral lobes, so I conclude that the size of the cere¬ 
bellum, although it may have some effect, is not largely concerned in 
the varying extent to which it is covered in the posterior direction by 
the cerebrum, in the different forms of Primates. 

A comparison of the cast, Pig. 1., with that of the brain of either 
a higher or lower form of ape, will show that the second proposition 
is well founded. In the brain of most Primates, the line bounding 
interiorly the temporal and occipital lobes, commencing at the apex 
of the former, passes backwards, ascends rapidly, then sweeps back¬ 
wards again, making a wide curve with the concavity downwards, 
before terminating at the hinder end of the occipital lobe. In the 
Siamang this line (marking the tentorial plane) is almost straight, 
rising at an angle of 40° to the long axis of the brain, and cutting 
off, as it were, abruptly, that portion of the hemisphere so extensively 
developed in the Cijnocephcdi and CJirysothrix (Pigs. 2 and 3). And it 
will be seen by referring to the figures, that it is not alone to the 
obliquity of the inferior surface that the smallness of the occipital 
lobe is due; there is also a marked falling away of the upper con¬ 
tour of the brain in the occipital region. 

Not being able to deduce anything further from the cast as to 
the relative proportions of the several parts of the Siamang’s brain, 
and having no actual specimen available for examination, I have had 
recourse to the recent brain of a young Gibbon of a different 
species, dissected last summer (and which is now under the care of 
my friend Dr. Polleston, in the Museum of the University of Oxford), 
for some further illustrative facts. This brain has a more globular, 
and less depressed form than that of the Siamang; this may be 
partly due to younger age, and partly to specific difference. The 
cerebellum is very large, and barely covered by the cerebral lobes. 
The convolutions present the same general characters as those 
described in the brain of H. leuciscus by Gratiolet, but I am able to 
add that on the inner face of the hemisphere (not figured or 
described by Gratiolet) it exhibits the anthropic character of an 
internal perpendicular fissure joining the calcarine, observed also in 
some flemnopitheci, but not in any lower form of Old World apes. 
The convolutions and sulci of the external surface exhibit a similar 
high grade of development, as shown by, 1. Their multiplicity, taking 
into account the small size of the brain. 2. Their want of bilateral 
symmetry. 3. The superficial position of the superior annectent 
gyrus, which completely intercepts the external perpendicular fissure 
on the right side, and partially on the left. The limit between the 
parietal and occipital lobes is indicated by this fissure, and its- back¬ 
ward position shows the reduction of the size of the last. 
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Fig. 1. Cast of the interior of the skull of the Siamang (Hylobates syndactylus), 
adult male. 

F. Frontal lobe of cerebrum. 
P. Parietal lobe. 
T. Temporal lobe. 
O. Occipital lobe. 
01. Olfactory lobe. 
C. Cerebellum. 

Fig. 2. Cast of the interior of the skull of the Chacma Baboon (Cynocephalus 
porcarius), adult male. The dotted line indicates the outline of the cavity 
which lodges the olfactory lobes. 
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Fig. 3. Cast of the interior of the skull of the Saimiri or Squirrel Monkey 
( Chrysothrix sciureus), adult. 

The figures are all from specimens in the Museum of the Royal College of 
Surgeons, and are of the natural size. 

In order to practise the mode of estimating the length of the 
posterior as compared with the antero-median portions of the cere¬ 
brum, which I have described elsewhere,# a horizontal section was 
made through the right hemisphere, when it was ascertained that 
the portion anterior to the convex posterior border of the hippocampus 
major, including the corpus striatum and optic thalamus, measured 
1*7 in., while the portion behind this point, including the posterior 
cornu and hippocampus minor, was but •7 in,; the proportion being 
as 100 to 41. On comparing this figure with those in the table given 
in the appendix to the paper just referred to, it will be seen that it 
is inferior to that of any true ape yet measured; the figures in 
other genera ranging from 47 (Semnopithecus), to 62 (Hapale), the 
proportion in the Human brain averaging about 53. I have no 
doubt, from the external form of the lobe, that in the Siamang it 
would be even less than in the Gibbon. 

The above mentioned external characters are all corroborated in 
a brain of Hylobates lar, in the Museum of the Royal College of 
Surgeons, and an inspection of the skulls of several members of the 
genus points to the same conclusion, namely, that a very great reduc¬ 
tion of the occipital lobe of the cerebrum is one of the most marked 
characters of the brain of Hylobates, although it is not in any other 
species at present examined carried to so great an extent as in the 
Siamang. As the Gibbons take rank, by virtue of all their struc¬ 
tural affinities, among the higher members of the order to which they 
belong, we see in this fact a conclusive illustration of Gratiolet’s 
remark, to the effect that the large development of a particular 
character which distinguishes an elevated group, canno b always be 
selected as a sign of elevation among the individual members of the 
group, f 

* “ On the posterior lobe of the Cerebrum of the Quadrumana.”—Phil. Trans. 1862. 
f The genus Colobus is not referred to anywhere above, as the brain is at present 

unknown, but I should infer, from the form of the skull of C- vellerosus, that it is 
closely allied to Semnopithecus, though in the shortness of the posterior lobes 
approaching even nearer to Hylobates. 
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A comparison of the casts (Figs. 1 and 2), and of the numbers 
given above as indicating the relative breadth of the cerebellum to 
the cerebrum, will probably strike the physiologist at first sight, as 
affording some corroboration of the usually received theory of the 
function of the cerebellum, viz. “ that of regulating and combining 
muscular movements.” The Gibbons, as is well known, are the most 
agile of the apes; the accounts we have received from good 
observers of the graceful ease and precision with which they take great 
leaps from bough to bough, sometimes catching with their hands such 
objects as a flying bird as they pass, are truly surprising; while, on 
the other hand, the heavy-bodied baboons generally confine their 
locomotive powers to walking upon the ground, or climbing among 
rocks. 

But physiological conclusions of any value, especially upon the 
most obscure and difficult of subjects—the functions of the different 
portions of the nervous centres, must be based upon much wider, as 
well as more rigidly exact observations. After comparing, as far as 
I have hitherto had an opportunity of doing, the relative size of the 
cerebellum with the motor powers of the various forms of quadru- 
mana, the conclusions arrived at are only negative. The active 
Gibbons have large cerebella, but the organ is equally well developed 
in the other anthropoid apes. The slower Baboons have a small 
cerebellum, but so also have the vivacious Cercopitheci and Maca¬ 
ques, zoologically allied to them. An individual of the species whose 
cerebellum is perhaps the most reduced of all, the Squirrel Monkey 
(Chrysothrix sciureus), (Fig. 3) now living in the Gardens of the Zoo¬ 
logical Society, is, the keeper informs me, a lively little animal, 
capable of taking considerable leaps with great precision, and Hum¬ 
boldt’s testimony of its habits in its native state is to the same effect,* 
while the inert lemur-like Douroucouli (JVyctipithecus) has its cere¬ 
bellum tolerably well developed. In the greater number of the 
inferior Yertebrata, possessing more or less activity and power of 
combining and regulating their movements in running, leaping, flying 
or swimming, that portion of the cerebellum, the great development 
of which is characteristic of Man and the higher Quadrumana, viz. 
the body of the lateral lobes, is in a rudimentary condition, or en¬ 
tirely absent. When we consider the complex structure of this organ, 
and the extremely varying condition of its several component parts 
in the Mammalia alone, it is evident that it cannot be regarded as a 
whole in respect to its function, and further difficulties will remain 
behind, until physiologists have determined what kind of muscular 
actions in the living animal (whether, as Hr. Bolleston suggests,f 

* “ Ses mouvements sont pleins de graces. On le trouve occupe sans cesse a 
jouer, a santer et a prendre des insectes.”—Cours d’histoire naturelle des Mamrni- 
feres, par Geoff St. Hilaire, 1829, lOe Legon, p. 15. 

t Med. Times and Gazette, 1859, Vol. XL. p. 77; and 1860, Yol. I. p. 161. 
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the power of maintaining the erect position, exhibited in the slow 
moving Bears, or, as others suppose, the rapid combination of motor 
energy, manifested in the Tiger’s unerring spring, or the Monkey’s 
airy gambols) are to be regarded as the external indications of the 
power either of “ co-ordination of movements,” or of the apprecia¬ 
tion of “ muscular sensibility indispensably necessary for the perfor¬ 
mance of complicated muscular efforts.” 

XXVII.—On the Anatomy op the Olpactory Lobes in certain 

op the Mammalia. By James Borie, M.D. Dundee. 

To the Anatomist and Physiologist, the Olfactory Lobes present an 
interest greater than any other individual portion of the nervous 
system, the spinal cord perhaps alone excepted. Prom their com¬ 
paratively isolated condition in many Mammalia, the examination is 
easily conducted, and in consequence of their immediate relation 
with an organ of special sense on the one hand, and with the brain 
proper on the other, a correct knowledge of their anatomical, details 
may be considered as affording, in a great measure, a key to the 
complex arrangement of nerve fibres which constitute the greater por¬ 
tion of the encephalon, and which has as yet almost completely 
baffled enquiry. 

The most recent information on the anatomy of the olfactory 
lobes, so far as I am aware, is that afforded by the researches of Ph. 
Owsjannikow.# The results at which he has arrived, and which may 
be regarded as representing the present state of our knowledge on 
the subject, may be summed up as follows:— 

1. That in each olfactory lobe a cavity exists, lined by cylindrical 
epithelium. 

2. That the grey matter of these organs is composed of multipolar 
nerve-cells, from which nerve-fibres pass, some to be distributed on 
the mucous membrane of the nasal cavities, and others inwards 
towards the brain proper, terminating in the nerve-cells in the grey 
matter of the cerebrum. 

3. That no commissural fibres could be detected passing between 
the two olfactory lobes. 

The following details, embracing the results at which I have 
arrived, may not be altogether devoid of interest, for while, to a cer¬ 
tain extent, they confirm Owsjannikow’s observations, in other 
respects they differ from them very essentially. The cavities to 
which the above distinguished observer refers, I have only found to 
exist in animals which have not reached maturity. In the young 

* Meclico-Chirug. Review, No. 54. 



288 OKI GIN AL ARTICLES. 

Pig(Sus scrofa), for example, they are well marked and easily distin¬ 
guished ; while in the full grown Eat {Mus decumanus), I could detect 
no trace of their existence. I am, therefore, inclined to regard them 
merely as the result of the development of these organs, and not of 
any essential physiological import. It is to the anatomy of the 
commissure of the olfactory lobes, however, that I would chiefly direct 
attention. 

On examining the under surface of the brain of most mammalia, 
a band of white fibres will be seen running backwards and outwards 
from each lobe, and becoming lost in the grey substance of the brain. 
This, usually termed the “ root ” of the olfactory lobe, is simply the 
band of communication between the olfactory lobes and the cerebrum 
proper, and its function is evidently that of conveying the impressions 
made on the olfactory lobe to the grey matter of the brain. 

In the Eat these bands are very distinct, and terminate in the 
outer anterior portion of the cerebrum. Other fibres in connection 
with these lobes, however, will readily be found, and as they are 
most easily demonstrated in the above mentioned mammal, I will first 
describe them as they exist in that animal. On turning aside the 
white bands already described, and removing gently the grey matter 
from the inferior surface of the anterior third of the cerebrum, 
another series of white bands will be perceived as shown in Fig. 1. 
In order to obtain a clear view of all their relations, it will be neces¬ 
sary to remove the under surface of the olfactory lobes, and to clear 
away the greater part of the grey matter from the base of the brain, 
and to turn aside the optic tracts. The following will now be found 
to be the relation of the fibres referred to:—From the outer and an¬ 
terior part of each olfactory lobe will be found a small, well-defined, 
and round band of fibres passing backwards and inwards and uniting 
immediately posterior to the fissure between the olfactory lobes ; or 
perhaps it may be more correctly described as a band passing in a 
semicircular direction, the terminations of which are situated in the 
-outer anterior portion of each olfactory lobe. In the Eat this horse¬ 
shoe shaped band is about the size of fine sewing thread. It evidently 
constitutes the true commissure of the olfactory lobes. In favourable 
dissections a few fibres may be seen passing directly outwards from 
the convexity of the arch and terminating in that part of the cere¬ 
brum in which we find the superficial band of fibres connecting the 
olfactory lobes with the cerebrum to have their termination. 

From the inner and anterior portion of each olfactory lobe, a band 
of fibres arises and passes backwards through the structures at the 
base of the brain, the two bands slightly diverging from each other in 
their course. By a careful dissection these bands may be traced till 
they are lost in the anterior columns of the spinal cord. In the Pig 
the fibres above described present nearly the same relations as in the 
Eat, the only differences I could detect being the following:—1st. I 
could find no fibres passing outwards from the convexity of the 
olfactory commissure. 2nd. The bands of fibres passing between the 
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olfactory lobes and tbe spinal cord arose from tbe outer anterior part 
of lobe, instead of from the inner as in the Bat, and became lost in 
the crura cerebri. 3rd. The olfactory commissure terminated in the 
inner anterior part of the lobes, the outer anterior part being occu¬ 
pied by the long bands just described. 

I may here add that an olfactory commissure is not confined to the 
mammalia. It undoubtedly exists in some fishes. At least 1 have 
found it well marked in the Mackerel (Scomber Scomber), and occupy¬ 
ing a position similar to that already described (Fig. 2). As to the 
functions which these fibres may be considered to perform, we have 
already stated that the superficial fibres of communication between 
the olfactory lobes and the cerebrum may be regarded as conveying 
to the brain proper the impressions made on the olfactory lobes. The 
commissural fibres, no doubt, have the same function here as else¬ 
where, and serve to co-ordinate such impressions. 

The functions of the other fibres, however, are not so easily ex¬ 
plained. Those arising from the convexity of the commissure may, 
I think, be regarded as fibres passing from each olfactory lobe 
respectively to the opposite side of the cerebrum, thus crossing each 
other in their course. Constituting as they do only about one-fifth of 
the whole fibres of the commissure, and existing, so far as I could 
ascertain, in only one of the species examined, their function may be 
merely of a secondary nature, that of assisting in the co-ordinating 
action of the commissure. With regard to the fibres passing from 
the olfactory lobes towards the spinal cord, two views may be enter¬ 
tained ; either that they terminate in the spinal centres of locomotion 
or of respiration. In either case they would appear to constitute a 
reflex apparatus, whereby locomotion or respiration might be excited 
independently of cerebral action, an arrangement which must be re¬ 
garded as highly necessary, when we take into consideration the 
habits of these animals. 

DESCRIPTION OF FIGURES. 

/ 2 

Fig. 1.—Section showing the arrangement of the deep bundles of nerve fibres in 
the olfactory lobes of the common Rat (Mus dccumanus.) 

Fig. 2.—Section showing the olfactory commissure in the lobes of the Mackerel 
(Scomber Scomber). 

N. H. R.—1863. U 
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XXVIII.—Scotch Kjokkenmobdings. 

The Bey. G. Gordon lias published a very interesting account of 
some Kjokkenmoddings on the Elginshire coast, which appear to 
agree yery closely with those found in Denmark. “ By far the most 
“ striking,” he says, “ if not the most ancient example of the Kjok- 
“ kenmoddings we have in our yicinity, is that one which lies within 
“ a small wood on the old margin of the Loch of Spynie, and on a 
“ sort of promontory formed of those raised shingle beaches, so 
“ well developed in that quarter. This mound, or rather these 
“two mounds (for there is an intervening portion of the 
“ ground that has no shells), must have been of considerable 
“ extent. A rough measurement gives eighty by thirty yards 
“ for the larger, and twenty-six by thirty for the smaller por- 
“ tion. The most abundant shell is the periwinkle.Xext in 
“ order as to frequency, is the oyster .... which .... as well as 
“ those who had it as a large item in their bill of fare, has passed 
“ away from our coasts. Save in some of the nooks of our Eirth, as 
“ at Cromarty, Altirlie, and Avoch, we know not where a small dish 
“ of them could be procured.As third in order, in this mound, 
“ is the mussel, and then the cockle. Each of these species, how- 
“ ever, bears but a small proportion to either of the former two.” 

Mr. Gordon informs us, by letter, that similar refuse-heaps are 
being found all around the shores of the Moray Eirth; but it ap¬ 
pears that the farmers are gradually carting them away, to serve as 
manure or topdressings. It is, therefore, much to be hoped that 
the Scotch antiquaries will lose no time in examining those that still 
remain. 

J. L. 
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XXVIII.—Introduction to the Study oe the Eoraminieera. 

By William B. Carpenter, M.D., E.R.S., etc. Assisted by Wil¬ 
liam K. Parker, Esq., and T. Rupert Jones, Esq., E.G-.S. Lon¬ 
don: published for the Ray Society by Robert Hardwicke. 1862. 

The Microscope and its Revelations. By William B. Car¬ 
penter, M.D., E.R.S., etc. Third Edition. London: John 
Churchill. 1826. 

The last publication of works on the part of the Ray Society was 
one, we have reason to understand, which gave considerable satisfac¬ 
tion to the subscribers generally, and which we ourselves could not 
but regard with favour; first, insomuch as two members of our 
editorial body contributed, each in his own department, towards its 
successful issue, and, secondly, because the two volumes, which it 
comprised, differed so widely in subject-matter from one another. 

The merits of Prof. Hofmeister’s treatise are well known and 
justly appreciated, and it is not for us to speak of the manner in 
which it has been translated by Mr. Currey. The members of the 
Ray Society may congratulate themselves on possessing a work, 
which has not, in this its new edition, as yet appeared in the original. 

Purely English in its origin, though less extensive in its range, 
treating, as it does, of only a single order of animals, the work of Dr. 
Carpenter and his Assistants comes more immediately before our 
notice. And it is perhaps worthy of record that while the soft parts 
of the Eoraminifera have been best studied by continental naturalists, 
particularly Dujardin and Schultze, the strangely diversified shells to 
which these creatures give rise have received their most thorough 
and complete elucidation at the hands of British investigators. 

The present “ Introduction” forms a volume in imperial quarto, 
with more than three hundred pages, twenty-two lithographic 
plates, and several woodcuts. Why so modest a title has been given 
to a mass of printed matter so weighty and powerful may seem 
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rather perplexing to the “ general reader,” who, having gone so far 
as to peruse the third paragraph of its preface, finds that the work 
commends itself in some degree to his attention. Let him, however, 
read farther and his doubts will soon be removed. He will see that 
zoologists are still ignorant of the entire life-history of any one of 
these humble organisms, and that little, if anything, is at all known 
of the occurrence of true sexual reproduction amongst them. He 
will also learn that the Foraminifera are the lowest forms of animal 
life; of equal interest, therefore, to the Biologist and more special 
Zoologist. For (to use Dr. Carpenter’s words) their “substance 
“ does not present any such differentiation as is necessary to constitute 
“ what is commonly understood as £ organization,’ even of the lowest 
“ degree and simplest kind; so that the Physiologist has here a case 
“ in which those vital operations which he is accustomed to see carried 
“ on by an elaborate apparatus, are performed without any special 
“ instruments whatever,—a little particle of apparently homogenous 
“jelly changing itself into a greater variety of forms than the fabled 
“ Proteus, laying hold of its food without members, swallowing it 
“ without a mouth, digesting it without a stomach, appropriating 
“ its nutritious material without absorbent vessels or a circulating 
“ system, moving from place to place without muscles, feeling (if it has 
“ any powTer to do so) without nerves, propagating itself without genital 
“ apparatus, and not only this, but in many instances forming shelly 
“ coverings of a symmetry and complexity not surpassed by those of 
“any testaceous animals.” But the study of these (and other lower) 
animals, though by no means easy in itself, is relatively far less difficult 
than that of organisms higher in the scale of being. The contrary 
is, indeed, often expressed, but a little reflection should suffice to 
show us its fallacy. This, at least, we can say,—that there are few 
of Dr. Carpenter’s pages which could be considered incompre¬ 
hensible by any person of good education and intelligence, who, un¬ 
deterred by a previous want of acquaintance with Zoology, should 
carefully and patiently endeavour to master their contents. His 
work, it must be remembered, consists of two successive portions ;— 
the first general, and addressed to all readers ; the second more par¬ 
ticularly intended for special students of the Foraminifera. The 
author has himself furnished a well-illustrated resume of this second 
section in the tenth chapter of the last edition of his Manual of the 
Microscope, the title of which we have, therefore, given at the head 
of the present notice. 

The first portion of Dr. Carpenter’s monograph, besides a Pre¬ 
face and list of Bibliographical Deferences, includes some sixty-two 
pages of text, arranged under three chapters. Of these the first pre¬ 
sents a historical summary of the progress of our knowledge of the 
Foraminifera from the time of such writers as Plancus to the 
present day. The second chapter discusses the Bhizopods as a 
group, dwelling specially on their classification and reproduction. 
While the third treats “ of the Foraminifera generally ; their chief 
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“ Types of Structure and Modes of Growth, and the principles to he 
“ followed in their Classification.” 

The general results of the views at which Dr. Carpenter has 
arrived, touching the mutual relations of the leading types of 
Foraminifera having not long since been submitted to the attention 
of our readers, in two articles* which he has himself written for this 
journal, it becomes necessary that we should, on the present occa¬ 
sion, adopt a somewhat different mode of treatment in reviewing the 
more extended summary of them brought forward in the preface and 
first three chapters of the present monograph. 

The name Foraminifera, proposed in J825 by D’Orbigny, is very 
nearly synonymous in its extent with Beticularia, suggested by 
Dr. Carpenter as the best appellation of that order of the class 
Bhizopoda, to which these animals belong. We think, however, that 
he has wisely, both on its title-page and on most occasions through¬ 
out the body of his treatise, seen fit to substitute the older term, 
since, though not in strictness applicable to certain members of this 
group, it certainly is true of most of them, and has besides the ad¬ 
vantage of having been in constant use for a period of nearly forty 
years. 

Although the great majority of the Foraminifera are shell-bearing 
organisms, insomuch that the presence of a testaceous envelope is, 
by most naturalists, invariably associated with their conception of 
these animals, yet the essential characters of the group as a whole 
must rather be sought in the minute structure and physiological con¬ 
ditions of the simple tissue, or ‘ sarcode,’ constituting the principal 
bulk of their bodies. This contrasts with the protoplasmic substance 
of other Bhizopods— 

(1.) In exhibiting a feebler degree of histological differentiation ; 
“ for although the external portion is less granular and coloured 
“ than the internal, and is of somewhat firmer consistence, yet there 
“ is nothing like a definite distinction between ectosarc and end osar c, 
“ so that the departure from the original homogeneity of the sarcode 
“ is here reduced to its minimum. This low grade of differentiation 
“is marked also by the absence of the ‘nucleus’ and of the ‘ con- 
“ tractile vesicle,’ neither of which organs has yet been detected in 
“ any members of this group.” 

(2.) In the greater tendency to blend of its irregular processes, 
or c pseudcpodia,’ which “ present no approach to definiteness, either 
“ in shape, size, or number. Sometimes they appear cylindrical, and 
“ sometimes form broad, flat bands; whilst they are often drawn into 
“ threads of such extreme tenuity as to require a high microscopic 
“ power for their discernment; they coalesce with each other so 
“ readily and completely, that no part of their substance can be re- 
“ garded as having more than a viscous consistence; their margins are 

* Natural History Review for April and October, 1861. 

z 2 
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44 not defined by continuous lines, but are broken by the granules 
44 irregularly disposed along them, so that they appear as if tom; 
44 and these granules, when the animal is in a state of activity, are in 
“ continued movement, passing along the pseudopodia from one ex- 
44 tremity to the other, or passing across the connecting threads from 
44 one pseudopodium to another, with considerable rapidity.” 

Quite recently, the distinguished embryologist, Professor [Reich¬ 
ert,* has denied the fact that the pseudopodia of the Foraminifera 
ever coalesce, while the apparent granular movement he regards as 
the result of a contractile process in a substance not viscid, according 
to the view of sarcode usually maintained. The pseudopodia are, 
in his opinion, distinct organs, which, however closely apposed or 
modified for a time by contraction, return finally to their original 
form. The essay in which these curious statements (and many 
others in support of them) are brought forward is in part polemical, 
directed against the 4 sarcode-theory,’ from which Professor Eeichert 
anticipates dangerous results, and in part practical, based on actual 
observations of living Foraminifera near Trieste. As yet it does not 
appear to have attracted much attention, but will doubtless before 
long lead to a further discussion of the really interesting questions 
which it has raised. 

In Lieberkulinia\ the sarcode-body is naked, or nearly so, but in 
the closely allied Gromia it is furnished with an ovoid, membranous 
4 test,’ having a rounded orifice at one extremity. These two forms 
of Foraminifera correspond, respectively, to the .genera Amoeba and 
Arcella, or Difflugia, in the order Amoebece (Ilhizopoda lobosa). 
44 Between the test of Gromia and that of Arcella, indeed, there is 
44 but little difference; but between the animals which form and in- 
44 habit these tests respectively, the difference is as wide as any that 
44 is known to exist in the whole Ehizopod series; and this difference 
44 has been clearly recognized by MM. Claparede and Lachmann.” 

In Gromia the test usually assumes a brownish yellow tint. 
44 With sugar and sulphuric acid it gives a red colour; whilst by 
44 iodine and sulphuric acid it is turned to a blackish hue with a tinge 
44 of violet.” Though soft, 44 it resists the action of boiling solutions 
44 of the caustic alkalies, and that of the concentrated mineral acids, 
44 even sulphuric.” Thus it has been found to differ from cellulose, 
44 and it would seem to have some relation to chitine and the sub- 
44 stance of the horny tissues.” For most of this knowledge we are 
indebted to the researches of Schultze. The same discoverer has 
also brought to light an apparently allied genus Lagynis, which Dr. 
Carpenter refers doubtfully to the Foraminifera, thinking its nearer 
affinities may rather be with Actinophrys, an opinion held also, it 
would appear, by Dr. Wallich.J 

* Ueber die Bewegungsercheinungen an den Scheinfiissen der Polythalamien, 
insbesondere liber die sogenannte Ivbrnchenbewegung und liber das angebliche 
Zusaminenfiieseen der Scheinfiisse. Monatsb. Akad. Berlin, Juni, 1862. 

t See Natural History Review, 1861, p. 460. 
j A. N. H. June, 1863, p. 439. His classification of the Rhizopods differs from 
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Excepting a, few arenaceous forms, to which we shall presently 
refer, the shell is of all other Foraminiferci calcareous, and, as Professor 
Williamson has shown, presents two well-marked modifications of 
texture, the ‘ porcellanous,’ and the ‘ vitreous.’ 

Among the porcellanous forms no minute structure whatever has 
been observed, either in the substance of the shell itself, or of such 
projections as may arise to diversify its surface. The shell is opaque- 
white wThen seen by reflected light. “ When this natural or arti- 
“ fieial laminae of it, however, are viewed with transmitted light, the 
“ opacity gives place to a rich brown or amber colour, which seems 
“ to be imparted by the animal matter that is united with the calci- 
“ fying deposit, the colour of the sarcode body being usually the 
“ same as that of the shell. In a few instances both the shell and 
“ animal body have a rich crimson hue.” Decalcification by dilute 
acids leaves behind a thin fibre of gelatinous matter, “ very distinct 
“ in its aspect from the sarcode-body which the shell included.” 

“ In the shells of the vitreous or hyaline type, on the other hand, 
“ the proper shell-sub stance has an almost glassy transparency; which 
“ is shown by it alike in the thin natural laminae of young speci- 
“ mens and in artificially-prepared sections of such as are thicker 
“ and older. It is usually colourless, even when (as is often the case 
“ with Botaliee) the substance of the animal is deeply coloured. In 
“ certain aberrant forms of the Eotaline type, however, we shall see 
“ that the shell is commonly, like the animal body, of a rich crimson 
“ hue. But notwithstanding the transparence of their substance, 
“ these shells derive an adventitious opacity from being channelled. 
“ out more or less minutely by tubular perforations, which, when 
“ occupied either by air or by any substance having a refractive 
“ power different from that of the surrounding shell, interfere with 
“ its power of transmitting light, and cause it to reflect a large part 
i% of that which falls upon it. Their effect varies, however, according 
“ to their degree of minuteness and the closeness of their arrange- 
“ ment.” In Rotalia the average diameter of these perforations is 
about l-3000th, in Globigerina it varies from 1-10,000th to l-5000th 

that of Dr. Carpenter in the view which he takes of the nearer affinities both of 
the Actinophryds and Polycystina. The former he associates in one order (Pro- 
teina) with the Lagynidce and Amcebina; the latter in a second (IIerpnemata) with 
the Gromida and Poramimfera. The remaining Radiolarian Rliizopods, along with 
“ certain allied bnt heretofore imperfectly understood pelagic genera,” are placed in 
a third order (Protodermata). Dr. Wallich’s arrangement may very briefly be 
expressed as follows :— 

Nucleus distinct. \ Profttoa. j A contractile vesicle. 

C_ 2. Protodermata. 

Nuclear granules diffused. j 3. Herpnemata. ^ No connactile vesicle. 

Here the Orders follow according to their rank, the highest being first placed. 
So that, as regards the relative grade of the principal Rhizopod families, the two 
systems essentially agree. 
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of an inch. In Orbulina two sets of pores appear, the larger, set far 
apart, some l-1500th of an inch in diameter, the spaces between 
these being occupied by perforations which resemble the smaller ones 
of Globigerina. In Operculina and its allies all the pores are equally 
minute and very closely approximated to one another. “ It often 
“ happens, however, that certain parts of the shell are left unehan- 
“ neled by these tubuli; and such are at once distinguished, even 
“ under a low magnifying power, by the readiness with which they 
“ allow transmitted light to pass through them, and by the peculiar 
“ vitreous lustre they exhibit when light is made to fall obliquely 
“ upon their surface. In shells formed upon this type we frequently 
“ find that the surface presents either bands or spots which are thus 
“ distinguished; the non-tubular bands usually marking the posi- 
“ tions of the septa, and being sometimes raised into ridges, though 
“ in other instances they are either level or somewhat depressed, 
“ whilst the non-tubular spots may occur on any part of the surface, 
“ and are most commonly raised into tubercles, which sometimes 
“ attain a size and number sufficient to give a very distinctive charac- 
“ ter to the shells that bear them. In shells of this type, however, 
“ which have been long dead and exposed to the action of sea-water, 
“ the vitreous transparence often gives place to a lustrous white 
“ opacity, that is particularly striking in the prominent tubercles; 
“ as is remarkably shown in the tuberculated variety of Flanorbulina 
“ vulgaris. The texture of the shells of this type is much finer than 
“ that of the porcellanous shells ; approaching closely to that of the 
“ inferior forms of dentine, or to that of the terminal portion of the 
“ crab’s claw.” And, among the perforate Foraminifera generally 
the extreme differences of diameter which prevail between the pores 
are connected with one another by a most perfect series of grada¬ 
tions. Through these pores, whether large or small, the pseudopodia 
are doubtless protrusible.* 

The arenaceous Foraminifera,f though perhaps an intermediate 
group, come nearer to the perforate than to the non-perforate series. 
Their shell consists of an aggregation of sandy particles closely com¬ 
pacted together by an exudation from the sarcode body. But in 
Valvulina an envelope of this kind completely invests a primary 
vitreous layer, in which perforations have been detected. 

The shell is either monothalamous or polythalamous. All testa¬ 
ceous Foraminifera are monothalamous at first, but in the great 
majority the number of chambers increases by a process of conti¬ 
nuous budding. There are, however, intermediate forms, in which 
the shell, though not divided into chambers, has nevertheless the 
power of indefinite growth. And there are also Polythalamia whose 
shell-chambers have no internal communication with one another. 
Such forms, albeit exceptional, are, from a systematic point of view, 
very significant, and we shall once more have occasion to refer to them. 

* Consult Schultze’s figure of a living Pol/jstomella. 
f See Natural History Review, October, 1861, p. 470. 
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Among the Monothalamia proper the shell is either spheroidal 
(Orbulina), ovoid (Ovulites), or flask-shaped (Lagena). In Squamu- 
lina, a non-perforate form, it has the figure “ of an irregular plano- 
“ convex lens, being usually flat, or nearly so, on its attached side 
44 (which accommodates itself to the surface whereon it grows), and 
44 convex on its free side, on some part of which—usually about half 
“ way between the centre and the periphery—is a wide orifice, from 
44 which the pseudopodia issue.” In Lagena the neck of the flask 
presents a small circular aperture, which is commonly everted and 
furnished with radiating notches. The principal orifice of Orbulina 
is scarcely distinguishable from the larger pores. Ovulites, on the 
other hand, has two conspicuous apertures, one at each end of its 
shell. 

The form of the shell among the true Polythalamia is determined, 
in part, by that of its several segments, chiefly, however, by the 
mode in which these are added to one another. The segments may, 
likewise, differ as to size, those first formed being usually the 
smaller. Three principal directions of growth have been observed : 
—the straight, the spiral, and the cyclical. Between these, however, 
intermediate varieties occur, and almost every type exhibits its own 
minor modifications. Irregular, or 4 acervuline’ * growths also exist, 
in which the typical mode of increase, whatever it may be, is marked 
by the influence of secondary causes. And in such Toraminifera as 
are attached, the surface on which the shell rests may be brought 
more or less into play as a modifying agent. 

The straightf mode of growth is not a very common one, and is 
exhibited in perfection only by two generic forms, closely related to 
Lagena. In one of these, Orthocerina, no external constrictions are 
manifest between the successive segments of the shell. In Nodo- 
sarina such constrictions exist, and the “ segments sometimes ex- 
“ hibit a progressive increase, so that the entire shell has somewhat of 
44 a conical form; whilst in other cases each segment has the same 
“ diameter as the preceding, so that the general form of the shell is 
“ cylindrical; and it occasionally happens that the middle segment is 
44 larger than those which precede and follow it, or even that the 
“ primary segment may be the largest, and that the size of the suc- 
44 ceeding segments progressively diminishes. The primordial segment 
44 is often furnished with a more or less prolonged mucroL The 
same form presents itself under some interesting varieties, the two 
most remarkable of these being the 4 frondicularian,’—44 of which the 
44 shell is extremely compressed, and of which the segments are so 

* Dr. Carpenter (p. 209) has shown that the Acervulina of Scliultze, who 
established for the reception of this genus a special primary group (Sokoibka), “ is 
nothing else than a Planorbulina, which attaches itself to the stem of a Zoophyte 
or some other small rounded body, and of which the segments, instead of spreading 
discoidaliy over an expanded surface, cluster together in a mass, with more or less 
of regularity of arrangement.” 

f Or rectilineal. The Polythalamia presenting this mode of growth correspond 
to the group Bhabdoidea of Schultze. 
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“ prolonged backwards along the two margins that the chambers have 
“ a sagittate form, the aperture being at the point of each,”—and 
the ‘ dentaline,’ in which the shell is no longer rectilineal, but curved, 
though connected with the absolutely straight Nodosarwa by imper¬ 
ceptible gradations. In these and other cases the form of the aper¬ 
ture alters along with that of the shell and, from being circular, 
becomes oval, crescentic, reniform, or even triangular, while in the 
so-called Himulina (one of the dentaline modifications of Nodosarina) 
it appears as “ an elongated fissure, extending through a large “ part 
of the convex side of the anterior wall of the chamber.” 

Much more frequent is the spiral# mode of growth, which is 
‘ nautiloid’ (equilateral), when all the whorls lie in the same plane ; 
‘ turbinoid’ (inequilateral), in a series of planes. As the successive 
chambers (and whorls) increase or remain nearly equal in size, so 
does the resulting spiral, whether nautiloid or turbinoid, also vary. 
Again, its earlier whorls may, to a greater or less extent, be invested 
by those which succeed, and in the nautiloid forms especially the 
first-formed whorls are thus often concealed. “ How, the degree of 
“ this investment is determined by the degree in which the successive 
“ segments of the sarcode-body of the animal send out lateral lobes 
“ that extend themselves over the previously formed portion of the 
“ shell; and this is manifested in the shell by the development of 
“ what may be termed the alar prolongations of the chambers which 
“ are the portions formed to include those lobes.” The nautiloid spiral 
is well represented by Folystomella; the turbinoid, by Hot alia, the 
best type, perhaps, of the entire group of Poraminifera. In Miliola 
we have a curious modification of the nautiloid spire; the shell being 
elongated in the direction of one of its diameters, the opposite 
extremities of this indicating the limits of the two chambers, of 
which each whorl is made up. So, on the other hand, we may regard 
as modifications of the turbinoid mode of growth such shells as those 
of Textularia and JBulimina. In the former, the number of cham¬ 
bers in each plane is so small that the shell appears to consist of a 
double series of segments, alternating on either side of a straight 
axis. Bulimina (in its more usual form at least) carries the same 
modification still further, for here the spire becomes uniserial. 

The cyclical mode of growth is best exhibited by Orbitolites and 
Cycloclypeus, and has been made intelligible to all interested in the 
study of the Foraminifera since the appearance of the first series of 
Dr. Carpenter’s 4 Researches ’ on these animals, published in the 
Philosophical Transactions for 1856. In this Memoir the structure 
of Orbitolites was minutely described, the curious variations to which 
this type is subject being, likewise, noticed at considerable length. 
And in the second series of the same essays the more complex organi¬ 
zation of the much rarer Cycloclypeus was also made clear. In both 
these discoidal shells the chambers form a succession of concentric 
zones, each completely surrounding its predecessor, with which it 
communicates by its series of marginal apertures. The chambers (as 

* Or helical. IIelicoidea of Scliultze. 
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often happens in the spiral type) are further divided into secondary 
* chamberlets.’ But while, in Orbitolites, these freely open into one 
another, this is not the case with Cycloclypeus, so that its direction of 
growth, as Dr, Carpenter observes, “ is in reality rather radial than 
cyclical.” 

Transitional conditions between these three leading inodes of 
growth are readily found. Thus the straight shell of Nodosaria is 
connected with the spiral Cristellaria by a number of intermediate 
forms so gradually increasing in curvature that the entire series has 
been included in a single comprehensive genus,—Nodosarina. So, 
likewise, in the nautiloid Peneroplis we often notice that “ the spire 
“ becomes disengaged, and prolongs itself in a straight line, its succes- 
“ sive chambers exhibiting little or no increase in size.” Between the 
spiral and cyclical types, on the other hand, the genera Orbiculina 
and Heterostegina may be said to inosculate. Both shells commence 
the multiplication of their chambers after the spiral mode, and “the 
“ earlier convolutions invest those which precede them, whilst the latter 
e: extend themselves peripherally instead of centrally, and the mouth 
“ of the spire or 4 apertural plane ’ widens on each side so as to pass 
“ round (it may be) the whole circumference, and thus to convert the 
“ spiral into the cyclical plan of growth.” These two discoidal shells, 
in spite of their very different aspect, are intimately related to 
Alveolina and Fusulina, respectively, in which the axis of the spiral 
becomes more or less elongated, and the shell, in consequence, assumes 
a fusiform or ellipsoidal figure. 

The spiral plan, on the whole, may certainly be said to predomi¬ 
nate. A majority of the Polythalamia exhibit this mode of growth, 
and this only; and in comparatively few generic forms has it not yet 
been observed. While both the straight and cyclical types, as we 
have seen, are often spiral at some period or other of their life. 
Even Orbitolites is liable occasionally to commence its growth after 
the spiral method. 

Orbitolites is further remarkable for its tendency to pass into a 
complex type which, though connected with the simpler form by un- 
mistakeable gradations (sometimes observable even in different parts 
of the same specimen) offers, nevertheless, in its extreme condition, 
a well-marked modification of the polythalamous structure. Here 
the simple disc is replaced by two ‘ superficial layers ’ and an inter¬ 
mediate stratum, and the margin of the much thickened shell is 
furnished with several series of pores, placed one above the other. 
The chambers of the superficial layers are oblong, not rounded, as 
in the simple type, and their mode of communication with one another 
horizontally is likewise different. Vertically they are brought into 
connection by columnar sub-segments of sarcode, traversing the prin¬ 
cipal thickness of the disc. 

Both the simple and complex types of Orbitolites have obviously 
some relation, however distant, to Dactylopora, which presents us 
with a mode of growth distinct from any of those noticed above, and 
whose structure is, in more than one respect, so peculiar as to render 
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it, perhaps, the most sharply definable genus of all the polythalamous 
Foraminifera. The more highly specialised forms of Dactylopera 
have a somewhat cylindrical shell, the interior of which is hollow, 
while within the substance of its wall are lodged the chambers, con¬ 
verging side by side, so that their apertures are directed rather 
obliquely towards the axis of the cylinder, and forming a succession 
of annuli or superimposed storeys. The chambers do not communi¬ 
cate with one another internally, but open, separately, into the cavities 
of a very curious ‘ interspace system,’ the lateral prolongations of 
which terminate in two sets of orifices scattered over both surfaces 
of the shell wall. In the closely allied but less elaborately constructed 
Acicularia, the apertures of the chambers are turned towards the 
periphery of the shell. 

With regard to the acervuline modifications which some Forami- 
nifera tend to assume, their very irregularity forbids our making 
any definite observations respecting them in general. One of the 
most singular is offered by the imperfectly polythalamous genus 
Nubecularia, chiefly distinguished for its power of employing the 
surface of attachment which it selects, to form portions of its shell- 
wall. And in Folytrema, which, as Dr. Carpenter shows, is nothing 
but a modified Botaline, the shell assumes a zoophytoid aspect; 
“ for although it sometimes spreads itself as a scaly incrustation oil 
“ the surfaces of shells, corals, &c., it not unfrequently rises from 
“ those surfaces in an arborescent form; whilst sometimes its stalk, 
“ instead of branching, swells into a globular protuberance.” Very 
interesting acervuline forms are also presented by Flanorbulina and 
Tinoporus. 

The form of the septal plane among the Foly tlialamia “is in 
“ direct relation, not merely with the general contour of the shell, 
“ alike in its lateral and in its antero-posterior aspects, but also with 
“ certain of its surface-markings.” Thus, in the case of nautiloid 
shells, the degree to which alar prolongations are developed, and en¬ 
croach externally upon the walls of the previously formed chambers, 
modifies the shape of their septal divisions to a corresponding ex¬ 
tent. As already stated, in some of the more complex Foraminifera 
we find the chambers sub-divided into chamberlets by secondary 
septa running at right angles to the primary ones. In those multi- 
locular forms which are placed in one family with Lagena, the septa 
resemble in structure the rest of the shell-wall: in the higher Per- 

eorata, on the other hand, they.'are completely differentiated from, it, 
and want its characteristic tubuli. The orifices of the septa vary 
considerably in size, form, and situation. They may be single, or 
multiple ; entire, or with a divided and branching margin. And 
in the typical ISFurnmulinida the septal aperture becomes “ a narrow 
“ fissure that is left between the outer margin of the penultimate 
“ convolution and the inner margin of the septum; and alike in 
“ its form, and in its position with regard to the two lateral sur- 
“ faces of the shell, it is consequently quite symmetrical.” In the 
Impereorata, as might be expected, the septal orifices are com- 
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paratively large, and in Miliola are reduced to the condition of mere 
constrictions, furnished with a tongue-like projection, or ‘valve,’ 
while in Nubecularia and Vertebralina they almost wholly disappear. 
And thus we are led to such pseudo-polythalamous forms as the 
nautiloid Cornuspira, in which the cavity of the shell is quite un¬ 
divided. In extreme contrast with this low type of structure we 
may cite the family of Nummulinida, among which, with one excep¬ 
tion, the septal planes are double, so that each chamber of the shell 
is furnished with a wall of its own. 

This duplication of the septa is accompanied bv the presence of 
another and highly important advance in organization; tlie develop¬ 
ment, namely, of an ‘ intermediate’ or ‘ supplemental skeleton,’ for 
the nutrition of which a peculiar system of ‘interseptal canals’ is 
provided. The interior of these canals, as of the interspace-system 
(their apparent representative) in the non-perforate Dactylopora, is 
quite distinct from though connected with the cavities of the 
chambers. In the higher members of the Eotaline group a sup¬ 
plemental skeleton also occurs, and in Calcarina constitutes the 
entire substance of the large club-shaped processes with which 
this curious form is ornamented. In other spiral shells, it “ not 
“ only fills up what would otherwise be superficial hollows at the 
“junctions of the chambers, or (as in Polystomella) at the umbilical 
“ depression, but often forms a layer of considerable thickness over 
“ the whole surface, thus separating each whorl from that which en- 
“ closes it.” When this deposit is very scantily developed, an inter¬ 
septal system ceases to be necessary. “ The passages which make 
“ up this ‘system’ are not true vessels, but are mere sinuses, left in some 
“ cases by the incomplete adhesion of the two contiguous walls which 
“ separate the adjacent chambers, and in other cases apparently 
“ originating in the incomplete calcification of the sarcode which 
“ forms the basis of the solid skeleton; certain portions of that sub- 
“ stance remaining in their original condition so as to maintain a 
“ communication between the contents of the chambers and the parts 
“ of the calcareous skeleton most removed from them, analogous to 
“ that which the Haversian canals afford in the case of laminae of bone 
“ not in the immediate vicinity of a vascular surface. As, therefore, 
“ the development of the Haversian system is related to the thick- 
“ ness of the bone-sub stance to be nourished, so does that of the 
“ canal-system in Foraminifera seem to be related to the amount of 
“ consolidating substance which constitutes the supplemental skele- 
“ ton. There is good reason to believe that these canals are occupied 
“ in the living state by prolongations of the sarcode-body, which 
“ pass from the chambers into the portions of the system in nearest 
“ relation to them, and proceed to its peripheral extensions; and 
“ they are largest and most numerous when nutriment has thus to 
“ be conveved to parts of the supplemental skeleton, which (like the 
“ outgrowths of Calearina) are very far removed from the segments 
“ of the ordinary sarcode-body.” 
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The surface of the shell in all Foraminifera is either smooth or 
diversified by some external sculpture, of those “ there are two prin- 
“ cipal kinds, which are for the most part related to the ‘ porcellanous’ 
“ and the ‘ hyaline’ types of shell-structure respectively.” In the 
porcellanous types the surface-marking is prone to take the form of 
pits or strise. “ Among the ‘ hyaline’ shells, on the other hand, 
“ variety is given to the surface-marking chiefly by the interposition 
“ of bands or spots of non-tubular substance in the midst of the 
“ tubular; such portions being distinguished by their vitreous lustre 
“ from the general surface, even when they do not project above it. 
“ Most commonly, however, they are raised into ridges or tubercles; 
“ and these are sometimes arranged with great regularity, whilst in 
“ other instances they are extremely variable.” 

Finally, as to the variations in size which the Foraminifera pre¬ 
sent, a few words may be said. Among the smallest forms may be 
mentioned the naked Lieberkiihnia, the diameter of which is about 
l-400th of an inch, and Squamulina, whose single-chambered shell is 
l-300th of an inch in its greatest length. Ovulites “ is the largest of 
“ the monothalamous Foraminifera; its one segment, which is 
“ usually about the size of a mustard seed, equalling in bulk the 
“ entire polythalamons shells of ordinary Miliolce, Fotalice, &c.” 
Fullenia, a very small polytlialamian has a “ diameter averaging 
“ l-50th and never exceeding l-30th of an inch.” But on the whole 
the Polythalamia far exceed the Monothalamia in size. The most 
notable Foraminifera in this respect are also the most highly 
organized, and belong to the family of Nummulinidce. The disc of 
Cycloclypeus measures 2\ inches in diameter, while that of Nummu- 
lites itself varies from l-16th of an inch to inches. Next to 
Cyclolypeus the -complex type of Orbitolites is the largest of all the 
recent Foraminifera. 

The two principal features of Dr. Carpenter’s monograph will be 
found to consist—first, in the lengthened account which it contains 
of the structure of each particular type belonging to the Foraminifera; 
and, secondly, in the general classification of these animals, wherein, 
so to speak, the anatomical facts thus detailed are systematically 
summed up. It is true that, in his ‘ ‘ Researches on the Foraminifera,’ ’ 
he had already explained the organization of twelve of the most 
remarkable types belonging to this Order. Not only, however, are 
the results of these memoirs now again set forth, subject to such 
revision as seemed needful, but a large number of generic forms are 
here described, our previous knowledge of which had hitherto, with 
few exceptions, been most incomplete and unsatisfactory. Although 
the author’s peculiar method of investigating these types, by the 
careful comparison of thin sections of their shells made in different 
directions, had enabled him, in most cases, to arrive at tolerably 
complete conceptions of their conformation, he has, nevertheless, 
gladly welcomed the additional light which later opportunities of 
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examining entire casts of the Eoraminifera have, so unexpectedly, 
imparted. 

“ An entirely new and most valuable source of information in regard to the 
organization of the Foraminifera has recently been afforded by the discovery, first 
announced by Professor Ehrenberg in 1853, that their shells occasionally undergo 
an infiltration of silicate of iron, that completely fills, not merely their chambers, 
but their canal system, even to its minutest ramifications; so that if a shell thus 
infiltrated should itself undergo decomposition, a perfect internal cast remains of 
the original body of the animal, with its extensions throughout the shell. Of such 
casts it has been shown by Professor Ehrenberg that the Green Sands which 
present themselves in the various geological formation, from the Silurian system 
upwards, are in great part composed ; and his discovery has thus a twofold value, 
as, on the one hand, it places before us far more exact representations of the 
configuration of the animal body, and of the connections of its different parts, than 
we could obtain even from living specimens by dissolving away their shells with 
acid (its several portions being disposed to heap themselves together in a mass when 
they lose the support of the calcareous skeleton); whilst it also enables us to 
identify with greater certainty the types of Foraminifera, by which these casts were 
originally formed, notwithstanding the entire destruction of their shells. Jt was 
soon afterwards shown by Professor Bailey (U. S.), that a like process of infiltration 
is taking place at the present time over certain parts of the ocean bottom, and that 
beautiful internal casts are obtainable by treating with dilute acid Foraminiferous 
shells whose cavities have thus filled. By the application of this method to portions 
of Mr. Juke’s Australian dredgings, Messrs. W. K. Parker and T. Rupert Jones 
have obtained a series of internal casts of most wonderful beauty and completeness, 
which I have had the advantage of carefully examining ; and it is with great 
satisfaction that I can state that in no instance has this examination afforded me 
any other result, that of confirming the conclusions to which I had been previously 
led by the study of the shell.”—(p. 10.) 

Besides the original observations of Dr. Carpenter himself, 
which constitute, indeed, the chief portion of its contents, Iris 
treatise makes copious reference to the labours of other workers in 
tbe same field, especially of Max. Schultze, Williamson, and Carter. 
While tbe peculiar nature of tbe aid rendered by bis assistants, 
Messrs. Jones and Parker, to whose most painstaking inquiries tbe 
author has truly awarded tbe praise so justly their due, adds not a 
little to its value as a work of reference. Here, again, it is necessary 
that we should quote Dr. Carpenter’s words :—• 

“ I found, moreover, that notwithstanding the dissimilarity between the lines of 
inquiry pursued by myself on the one hand, and by my friends, Messrs. Parker and 
Rupert Jones on the other, they led to conclusions most singularly accordant. My 
own studies had been restricted to a limited number of types (for the most part 
collected by Mr. Jukes on the Australian coast, and by Mr Cuming in the Philippine 
Seas), which included, however, all the most complex and highly developed forms of 
recent Foraminifera ; and I had specially devoted myself to the elucidation of their 
structure and physiology, and to the careful comparison of their numerous varietal 
forms. Theirs, on the other hand, had involved the comparison of the zoological 
characters of vast numbers of representatives of nearly all the generic types of the 
group, fossil as well as recent, brought together from various parts of the world, 
from various depths in the ocean, and from various geological formations : but had 
not been prosecuted with the same minuteness in regard to the details of internal 
structure or to physiological relations.”—Preface, p. v. 

“ Not only, moreover, did there prove to be this complete harmony in our general 
results, but there was also a singular unity in the aggregate of the work we had 
respectively accomplished, each portion being, so to speak, the complement of the 
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other ; so that, on comparing notes, we found that we had between us pretty 
thoroughly investigated the entire group. Hence I was led to propose to the 
Council of the Ray Society an enlargement of my original plan, so as to include the 
results of my friends’ labours, and to render the whole an expression of our joint 
views. This I did in the expectation that we might associate ourselves together in 
such a manner that whilst the general plan and a part of the details of its working 
out would rest with me, a large share in the execution would he taken 
by my coadjutors. We soon found, hoivever, that it would be more con¬ 
ducive both to unity of design and to completeness of effect for the whole to 
be wrought out by myself; and it has been by the necessity which thence arose 
for my personal study of many types with which I was previously but little or not 
at all acquainted, that the delay in the production of the work has for the most part 
been occasioned. The materials for this study have been most liberally supplied to 
me by Messrs. Parker and Rupert Jones ; and as to many types which they had 
previously made the object of special researches (such as the Milioline, Nodosarine, 
Textularine, and Rotaline groups), I have found that I had nothing to do but to 
accept their well-considered and satisfactory conclusions. In certain other cases, 
especially in regard to the genus Dactylopora, and to that collection of forms which 
they had described under the generic designation OrMtoliua (here referred to the 
genera Tinoporus and Patellwa), my own investigation of the materials which they 
have placed in my hands has led to results in some respects different from those 
which they had published ; but as they have seen reason to accept my modifications, 
the accounts of those types here given may be regarded as not less theirs than mine. 
In regard to the genus Nuvimulina, the most important of all Foraminifera in a 
geological point of view, we have found ourselves in complete accordance as to the 
impossibility of drawing definite lines of demarcation between its reputed species ; 
my researches on the varietal forms of the closely related genus Operculina having 
led me to conclusions as to the variability of all the differential characters on which 
reliance had been placed, precisely corresponding with those at which Messrs. Parker 
and Rupert Jones had arrived from a careful comparative study of the various forms 
of Nummulina proper. I have endeavoured, as each genus came successively under 
review, to specify what share in the special investigation of its character is due to 
my coadjutors, and what has been more particularly my own ; where no such 
intimation is given, we may be regarded as jointly responsible.”—lb. p. vi. 

In this manner all the Foraminifera known to these three inves¬ 
tigators have been reduced to about fifty-two separate genera, 
included by Dr. Carpenter under six families and two sub-orders. 
To the various names of the families and sub-orders given in the 
accompanying table, we have ventured to append approximate 
definitions: — 

FORAMINIFERA. 
Sub-order 1. IMPERFORATA. 

Shell varying in texture, furnished with a single or multiple orifice on its 
apertural plane, but otherwise imperforate. Pseudopodia only pro- 
trusible from the anterior region of the body. 

Family I. G-eomida.—Shell wanting, or replaced by a single- 
chambered membranous test. 

Grenus 1. Lieberkuhnia. 
2. Grromia. 

Genus 3. Lagynis. 

Family II. Miliolida. — Shell calcareous, porcellanous, im¬ 
perforate. 
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Genus 1. Squamulina. Genus 
„ 2. Cornuspira. 

3. Nubecularia. 
4. Yertebralina. 
5. Miliola. 

Hauerina. 
„ 6. Fabularia. 

Family III. Lituolida.—Shell made 
sandy particles 

7. Peneroplis. 
8. Orbiculina. 
9. Alveolina. 

10. Orbitolites. 
11. Dactylopora. 
12. Acicularia. 

Genus 1. Trochammina. 
2. Lituola. 

up of an aggregation of 

Genus 3. Yalvulina. 

Sub-order 2. PEEFOBATA. 

Shell always calcareous, vitreous, with numerous scattered pores, through 
which the pseudopodia are protusible. 

Family I. Lagenida.—Shell finely tubular, hard, and glossy, 
frequently overlaid by non-perforate exogenous growths. Chambers 
more or less flask-shaped, each having a central, circular, often 
elongate aperture, the margin of which is usually everted or radiate. 
Septa single, prominent, not differentiated in structure from the rest 
of the shell-wall. No canal-system or intermediate skeleton. 

Genus 1. Lagena. 
Entosolenia. 

2. Nodosarina. 
Nodosaria. 
Cristellaria. 
Intermediate forms. 

5) 

Genus 3. Orthocerina. 
4. Polymorphina. 
5. IJvigerina. 

Family II. Globigerinida.—Shell coarsely perforate. Septa 
single or double, each with a crescentic aperture. 

Genus 1. Orbulina. 
,, 2. Ovulites. 
„ 3. Spirillina. 

Sub-family Globigerince. 
Genus 4. Globigerina. 

„ 5. Pullenia. 
,, 6. Sphteroidina. 
„ 7. Carpentaria. 

Sub-family Textularinw. 
Genus 8. Textularia. 

„ 9. Chrysadilina. 
„ 10. Cuneoliua. 

Genus 11. Bulimina. 
,, 12. Cassidulina. 

Subfamily Rotalince. 
Genus 13. Discorbina. 

„ 14. Planorbulina. 
15. Pulvinulina. 
16. Eotalia. 
17. Cymbalopora. 
18. Calcarina. 
19. Tinoporus. 
20. Patellina. 
21. Polytrema. 

V 

Family III. Nummulinida.—Shell usually symmetrical, dense, 
finely perforate. Septa completely differentiated and (save in Am- 
phistegind) double. A perture a narrow, continuous, or interrupted 
cleft. Intermediate skeleton and canal system highly developed. 
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Genus 1. Ampliistegina. 
,, 2. Operculina 
„ 3. INTummulina. 
„ 4. Polystomella. 

Nonionina. 

Genus 5, Heterostegina 
,, 6. Cycloclypeus. 
„ 7. Orbitoides. 
,, 8. Eusulina. 

It will be seen that this classification is distinguished at once by 
positive and negative characters. Eirst, as to the former, Dr. 
Carpenter’s two primary divisions rest upon an appreciation of 
almost the only possible difference in ‘ plan of structure,’ which in 
animals so simply organised as the Eoraminifera could be expected 
to occur- This, in its turn, involves a corresponding difference as 
to the relation subsisting between the soft animal body and the 
medium wherein it lives. The relation of the shell itself to the sar- 
code substance, and of its several chambers to one another, among the 
polythalamous forms, are, by the same comprehensive distinction, 
also reorganized. The families of the higher sub-order, Perforata, 
are differentiated from one another by minor modifications of those 
very characters on which the sub-order itself has been esta¬ 
blished, while in the Imperforata the texture of the shell, whether 
membranous, calcareous, or arenaceous has been taken into account. 
Many will doubtless regard Dr. Carpenter’s genera as too con¬ 
densed, and find fault with his opinion of the wmrthlessness of 
specific distinctions within the Eoraminiferous group. Let such 
persons, however, proceed to study these animals for themselves and, 
sooner or later, they will not fail to become convinced that “ sharply- 
defined divisions—whether between species, genera, families, or 
orders—do not exist among Foraminiferal Who can absolutely 
distinguish between Orbiculina and Alveolina, widely dissimilar as 
are these genera in their extreme forms from one another ? The 
two great families Globigerida and Nummulinida have their charac¬ 
ters united in such genera as Ampliistegina and Rotalia. Even 
the sub-orders Perforata and Imperforata are brought together by 
Yalvulina, a genus which may well be considered as occupying an 
intermediate position “ since, although its shell is constantly arena¬ 
ceous, and is (for the most part) practically imperforate, yet it is 
formed on the basis of a perforated vitreous lamina.” 

Among the negative characteristics in Dr. Carpenter’s arrange¬ 
ment, the small value therein attached to direction of growth and the 
distinction between monothalamous and polythalamous shells, should 
most prominently be mentioned. Let it be remembered that two 
Eoraminifera, having the same direction of growth, and consequently 
the same extreme form, may differ in almost every other respect. 
It is by no means rare for shells to change their direction of growth 
as they become older, and we have already hinted that even 
different parts of the same specimen may appear to point to two dis¬ 
similar modes of increase. Among the higher Eoraminifera, the 
direction of growth varies with some approach to regularity, and, 
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as Dr. Carpenter has shown in the annexed table, affords the means 
of indicating representative groups within the limits of the Porcel- 
lanous and the Vitreous series respectively:— 

Porcellanea. Vitrea. 

Simple complanate spiral 
Spiral, with the chambers subdivided 

into chamberlets 
Cyclical, with annuli subdivided into 

chamberlets . 
Spiral, with elongated axis, chambers 

subdivided into chamberlets 

Peneroplis. Opereulina. 

Orbiculina. Heterostegna. 

Orbitolites. Cycloclypeus. 

Alveolina. Pusulina. 

Cornuspira, in like manner, represents the vitreous Spirillina and 
the aranaceous Trochammina. 

The inadmissibility of the Polythalamia as a separate group, is at 
once proved by the fact that their sole distinctive feature does not 
correlate with any other worth insisting on ; for Polythalams differ 
among themselves, as do Monothalams, in characters of such impor¬ 
tance as the perforation and non-perforation of the shell, its texture, 
and the nature of its perforations, when present. What these differ¬ 
ences imply, we have already endeavoured to show. The general 
analogy of Zoology plainly enough demonstrates, that the power of 
multiplying by continuous gemmation, however interesting from a 
physiological point of view, is, in most cases, too variable a character 
to be of any value to the systematist. With regard to the Foremini- 
fera in particular, this question has been set at rest by the discovery 
of three polythalamous genera,—Dactylopora, Acicularia, and Globi- 
gerina, in which the separate shell-chambers do not communicate with 
one another internally. In Carpenteria all the chambers open into a 
common vestibule. That the passage from Monothalamia to Poly¬ 
thalamia is, in truth, a gradual one, is further indicated by the exist¬ 
ence of what Dr. Carpenter terms potentially polythalamous* forms, 
which, though actually monothalamous, have the power of indefinite 
shell-growth. Thus, in one family, Miliolida, the following gradations 
may be pointed out. 
1. True Monothalamia.—Squamulina. 
2. Monothalamia with indefinite growth.—Cornuspira. 
3. Monothalamia (?), in which irregular chambers are foreshadowed. 

—JSTubecularia ; Vertebvalina. 
4. Polythalamia, with large chambers, separated only by constric¬ 

tions. —Miliola. 
5. Polythalamia with true septa.—Peneroplis. 
6. Polythalamia with milioline chambers, irregularly sub-divided.— 

Pabular ia. 
7. Polythalamia with true septa, and chambers subdivided into 

chamberlets.—Orbiculina; Alveolina; Orbitolites. 

* See Natural History Keview, October, 1861, p. 468. 
N. H. B.—1863. ’ 2 A 
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8. Polythalamia, in which the cavities of the chambers do not directly 
communicate.—JDactylopora ; Acicularia. 

Perhaps the two last mentioned genera should constitute a sepa¬ 
rate family. But, as Dr. Carpenter hints, it is possible that we may 
yet discover the extinct forms which intervene between these and 
other Poraminifera; the existence of chains of affinities, binding 
together the most varied members of this group, having been now 
established in so many directions. 

Thus, from the systems of D’Orbigny, Schultze, and even of 
Lachmann and Claparede, the above classification differs in some very 
important features. On the other hand, in its most striking positive 
characteristics, it accords with the lately-published arrangement of 
Professor Beuss,* whose views as to the affinities of the Poraminifera 
would seem, for the most part, to have been the result of quite indepen¬ 
dent research. The following are the families admitted by Professor 
Beuss. Por the sake of brevity we have not given the names of his 
sub-families and genera : 

A. Poraminifera with imperforate shell,j- 
A. Shell arenaceous. 

1. Lituolidea. 
2. TIvellidea. 

JB. Shell calcareous, porcellanous, compact. 
1. Squamulinidea ? 
2. Miliolidea. 
3. Reneroplidea. 
4. Orbitulitidea. 

B. With perforate shell. 
A. Shell calcareous, vitreous, finely porous. 

1. Spirillinidea. 
2. Ovulitidea. 
3. Rhabdoidea. 
4. Cristellaridea. 
5. Rolymorphinidea. 
6. Cryptosteyia. 
7. Textilaridea. 
8. Cassidulinidea. 

R. Shell calcareous, with multiple pores. 
1. Rotalidea. 

C. Shell calcareous, traversed by a ramifying canal-system. 
1. Rolystomellidea. 
2. Nummulitidea. 

As to differences of grade of complexity among the Poraminifera 
it may be said that, as a general rule, to which exceptions exist, per¬ 
forate are higher than imperforate; Polythalamous than Mono- 
thalamous forms. Among the Imperforate we meet with membra- 

* Nachschrift to his ‘ Entwurf einer systematisclien Zusammenstellung der 
Foraminiferen.’ Wien. Sitz. October, 1861. 

t Reuss now places the Gromidce with Difflugia. 
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nous, calcareous, and arenaceous shells; in the Perforata, with cal¬ 
careous shells only. The Imperforata never acquire double septa, 
and their supplemental skeleton, when present, is different from that 
of the Perforata. Lastly, among the Imperforata there is but one 
example (Spirillina) Gf a Monothalam with indefinite growth, and 
it is only within this division that the straight mode of growth can 
be said to attain its full development, while, on the other hand, the 
cyclical type is better manifested by Orbit olites than by Cycloclypeus. 

The distribution of the Poraminifera may be dismissed in a few 
words. The Gr omul re (which many writers would exclude from this 
order) are fresh-water as well as marine, but all the Eoraminifera 
proper exclusively inhabit the sea. Though some are litoral, the 
majority flourish best in deeper waters, and, in this respect, they 
may fairly be contrasted with the Badiolarian Bhizopods, very many 
of which assume a pelagic habit. Certain genera, more especially 
Globigerina and its immediate allies, are among the most notable 
members of the abyssal Eauna, and there is good reason to suppose 
that these may serve as food for larger animals found with them in 
the same regions. 

Glancing at their geographical distribution we are chiefly struck 
by two facts, namely—first, the wide range of several genera, as 
Miliola, Textularia and Globigerina; secondly, the preponderance in 
tropical seas of the largest and most highly organized Eoraminifera, 
whether belonging to the perforate or imperforate series. Thus, of 
the latter, Orbiculina, Alveolina and Orbitolites; and of the former, 
Calcarina, Amphistegina and Heterostegina very imperfectly exhaust 
the list of genera restricted to the warmer seas of the globe. Cyclo¬ 
clypeus has hitherto been met with but in one locality, off the coast 
of Borneo. Other forms, of which Polystomella is a good example, 
though found in most seas, fail to attain complete development, 
whether as to size or complication of structure, outside the limits of 
the tropics. Of the forty-six genera of Eoraminifera now living, only 
twenty-seven occur in the British Eauna. Two, however, of these, 
Vertebralina and Peneroplis, would seem to be but casual inhabitants of 
cur seas, having been probably wafted thither by ocean-currents. 
Dr. Carpenter has given in an Appendix a tabular view of the revised 
“names assigned by Messrs. Parker and Bupert Jones to the species 
and varieties described and figured in Professor 'Williamson’s Mono¬ 
graph on the Becent Eoraminifera of Great Britain.” 

The general relations of the Eoraminifera to time are briefly 
summed up in the accompanying table, based chiefly on the data 
recorded by Dr. Carpenter and his coadjutors. Erom this we learn 
that, while some genera range through a number of epochs, others 
are confined to a single formation only, as Fabularia, Acicularia and 
Ovulites to the Tertiaries; Cuneolina to the Chalk; and Pusulina (the 
most remarkable of all the extinct forms of Eoraminifera), to the 
Carboniferous Limestone. 

2 a 2 
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Chronological Arrangement of Foraminifera. 

Names 

OF 

Families and Genera. 

Names of Periods. 

Paleo¬ 
zoic. Triassic. Juras¬ 

sic. 
Creta¬ 
ceous. 

Terti¬ 
ary. Recent. 

Groviida 
Miliolida — — — — - . 

Squamulina 
Cornuspira. . c • • • • — 
Nubecularia — — ? — T | 
Vertebralina 0 • • • _ - 
Miliola '• • — — — — , 
Fabularia . • c • • _ 
Peneroplis . • • • • • • — ... 
Orbiculina . • • • • — - . , 
Alveolina . • • • • ? _ - _ . 
Orbitolites . • • _ 
Dactylopora • • • • , # — _ 
Acicularia . 0 0 _ 

Lituolida — _ __ _ . 
Trochammina ? _ ■w - 
Lituola _ - _ - _ . , 
Valvulina . • • _. _ - 

Lagenida - . — — — — _ _ 
Lagena • • .— — — 
Nodosarina. _ _ — - ■ | 
Orthocerina _ _ , 
Polymorphina —— ? — _ - 
Uvigerina . • o • • — 

Globigerinida — — — — _ 

Orbulina • • -- 

Ovulites _ 

Spirillina . • 

Globigerina — _ _ 

Pullenia _ -- -- . 

Sphseroidina — ... _ 

Carpenteria ? ? • • — 

Textularia — ? — — . — - - 

Chrysadilina • 0 — _ 

Cuneolina . • e - - 

Bulimina . _ - - - - __ 

Cassidulina • e . , 

Discorbina . e • - . „ 

Planorbulina _ ___ 
Pulvinulina _ _ ■ - _ 

Rotalia - — - 

Cymbalopora i • - • » - - 

Cal carina . - ■ - - 

Tinoporus . -- l_ _ - 

Patellina - . 

Polytrema . • • — , 

Nummulinida — - - - . 

Amphistegina • • _ --- 

Operculina . - _ _ 

Nummulina — _ 

Polystomella • - - — — , 

Heterostegina ._ - 

Cycloclypeus _ - 

Orbitoides . -- . 

Fusulina • _ 
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The affinities of Fusulina are still uncertain, but supposing it 
removed from its present place among the Nummulimda, it might 
then be said that this family first appears in the cretaceous formations, 
suddenly undergoes a high development in the tertiaries, and in 
existing seas shows itself on a less conspicuous scale. While the recent 
genus Cymbalopora, though found also among the fossils of the chalk, 
has not yet been detected in tertiary deposits. The Miliolida appear 
to be absent from Paleozoic rocks. Two genera of calcareous Forami- 
nifera, together with the family of Gromida are wholly recent. The 
remaining families Globigerinida, Lagenida, and Lituolida, appear 
to have flourished in all seas, from those of the lower Palaeozoic to the 
present day. 

The remarkable continuity in time between the leading types of 
Foraminifera, with the general conclusions deducible from this and 
other great facts in their geological history, having, on a former occa¬ 
sion* been laid before us by Dr. Carpenter himself, it is not neces¬ 
sary that we should once more repeat them. 

And so we bring to a close our notice of this Monograph, thank¬ 
ing the author for its contents, and the Index which we hope to use 
in again referring to them. In the companion Monographs of Pro¬ 
fessors Allman and Huxley, we have felt more than once the loss of 
an Alphabetical Index and Table of Contents. 

The twenty-two lithographic illustrations at the end of the 
volume have been very carefully executed by Mr. Greorge West. 
Most of the drawings which these plates contain represent Dr. Car¬ 
penter’s original sections and preparations. With a view, however, 
to give completeness to his work, he has added some figures of im¬ 
portance from the writings of Schultze, Muller, Ehrenberg, and 
others. Woodcuts, also, are scattered through the text. 

A word, in conclusion, for the Pay Society. As one of the sub¬ 
scribers to that body (with which in no other way is he connected) 
the writer of the present notice thinks it but just to state, that in 
Dr. Carpenter’s Monograph he has received a full return for his 
subscription. Comparing it with Schultze’s well-known essay on the 
Polythalamia, a work very closely resembling it in scope, he finds in 
the English monograph 320 pages and 22 plates, in the Herman 
68 pages and 7 plates. Schultze’s work has been published, by the 
enterprising house of Engelmann, at 8 thalers (24 shillings), while 
Dr. Carpenter’s has cost the members of the Pay Society only one 
guinea. This is certainly a most satisfactory result. Surely then 
it is for all to aid the Council of the Pay Society. In hope we sit 
and wait for their two forth-coming volumes, which, after unavoid¬ 
able delays, will soon appear, and crown with well-deserved success 
their energetic management. 

* See Natural Histpry Review, April, 1861, pp. 196—201. 
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United States of North America. By Louis Agassiz. Vol. 
IV. Boston, 1862. 

The fourtli volume of Professor Agassiz’ £ Contributions ? has now, 
for some months, been on our table ; and we proceed, according to 
promise, to lay some account of its contents before our readers. 

It will be remembered that the preceding volume* of the same work 
contained tbe two first parts of the Author’s £ Second Monograph,’ 
which treats of the Acalephs. These parts were entitled 6 Acalephs 

in General,’ and £ Ctenophore.’ In the present volume this mono¬ 
graph is continued and, apparently, brought to a conclusion, though 
Professor Agassiz speaks, more than once, of resuming the discussion 
of portions of its subject-matter on a future occasion. 

The bulk of the volume is engrossed by Parts III. and IV., on 
the £ Discofhor^ ’ and £ Hadroide,’ these, with the CTENOPiioRiE, 

forming the three orders into which, according to Professor Agassiz, 
the class Acalephse should be divided. Nearly 400 pages of text 
and 17 plates are thus occupied; to which should be added 23 (out 
of the 26) plates in Vol. III. which refer solely to the DiscophW.cs 
and Hydroidce. Lastly, there is here a fifth, and much smaller 
Part, on the £ Homologies of the Badiata.’ 

We have seen that the class of Acalephs, as thus extended and 
revised, includes the Acalephce of Eschscholtz, together with the 
Hydroida and Lucernariadce of Johnston. Both Johnston and 
Milne Edwards have associated the last mentioned family with the 
Actinoid Polypes. Except as to this particular (and another, to be 
presently stated), the Acalephw of Milne Edwards and Agassiz, in 
their entirety, correspond, though there is not quite the same accord¬ 
ance between these two eminent naturalists, both, it must be 
remembered, original investigators of the most varied typical 
forms belonging to the group, as to what ought to be considered its 
primary divisions. This will appear from the accompanying table. 

ACALEPHS. ACALEPIIES. 
Agassiz. Milne Edwards. 

Order 1. Hydroidae . . . J Classe 1. Hydraires. 
,, 2. Discophorse t ( „ 2. Siphonophores. 
„ 3. Ctenophorae i . . „ 3. Medusaires. 

The order Hydroidce of Agassiz is even more extensive than the 
above comparison would seem to imply, for, besides the Hydroida 
of Johnston and Siphonophorce of Eschscholtz, it contains most of the 
Discophorce referred by the latter naturalist to his second section, 
Cryptocarpce, in addition to the Tabulate, Tubulose and Bugose 
Corals, placed by all other systematists among the Polypi. 

* Noticed in Natural History Review, October, 1861. 



AGASSIZ. NATURAL HISTORY OF THE UNITED STATES. 345 

Save in so far as they include these coral forms, the orders Dig- 
cophorce and Hy droid a? of Agassiz correspond, collectively, to the 
class Hydrozoa, as extended in 1856 by Huxley. So that this 
fourth volume of his 4 Contributions,’ like the £ Oceanic Hydrozoa ’ 
of our colleague, has some claim to be regarded as a manual of the 
class in question. The differences between these two works are, indeed, 
striking enough ; their points of agreement less obvious. Neverthe¬ 
less, both are abundantly stored with original observations, but con¬ 
tain also much general comment and discussion of first principles. 
Both, therefore, are indispensable, as books of reference, to the 
working student. Again, while Professor Huxley’s work embraces 
a detailed account of the Siphonophora, the remaining orders of 
Hydrozoa (if we except such reference as is made to them in his 
4 General Introduction ’) being passed over, we find these very orders 
most fully treated by Professor Agassiz, whose remarks on the 
Siphonophora are limited to a few pages.* So that the two mono¬ 
graphs, in matters of fact as well as in matters of opinion, serve to 
supplement and render each other complete. 

So much, then, for the volume as a whole. Next, of its separate divi¬ 
sions, foremost among which comes Part III. :—on the Discophorce. 

In his opening pages Professor Agassiz brings forward certain 
views on the limits of the order in question, acknowledging all the 
extensions which it has recently received, and proposing to enlarge 
its boundaries yet further. We deem it right to direct attention 
more fully to this subject, as a department of systematic zoology 
instructive and interesting in its details, of which we would here 
present as brief and complete a resume as possible. And to do so 
the more profitably we shall adopt the simply historical mode of 
statement, which will be for our present purpose, at once the most 
popular and the most intelligible. « 

Linneus, the founder of genera, formed the genus Medusa for 
the reception of all the oceanic ccelenterate animals with which he 
was acquainted. About the same time, Patrick Brownf proposed 
the name of Beroe for one of these forms, which Linneus first 
associated with Medusa, and afterwards with Volvox, while O. P. 
Muller, Modeer, and others regarded it as truly generic. Towards 
the close of the last and commencement of the present century, we 
find both jBeroe and Medusa enriched by the discovery of numerous 
additional species, soon in their turn to become genera, and even 
families, the names of which are brought together in the 
systematic works of contemporary writers, especially of Cuvier and 

* We might extend this comparison by remarking that Professor Huxley’s 
observations were made chiefly in the Southern, those of Professor Agassiz in th 6 
Northern Hemisphere; while the work of the one was published on the Eastern, 
that of the other on the Western shore of the Atlantic, 

f The Civil and Natural History of Jamaica, 1756. 
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Lamarck, These two distinguished men fell short, perhaps, of what 
might have been expected from them in their attempts to group in a 
natural manner the organisms thus accumulated, a task the success¬ 
ful accomplishment of which was reserved for Eschscholtz. This 
zoologist, in 1829,# raised Medusa and Beroe, with their respective 
allies, to the rank of orders, Discophorce and Ctenophorce, which with 
a third order, Siphoncephorce (including Bor pita, Velella and the 
AcalepJice hydrostatich of Cuvier), formed the revised class of 
Acalephce. The Discophorce were arranged under two sections, 
Cryptocarpce and Phanerocarpce. All competent investigators, who, 
since Eschscholtz, have busied themselves with these Acalephs, 
bear testimony alike to his sagacity and extensive practical 
knowledge of a group of animals, then little studied or cared for, 
and whose mutual relations he so successfully sought to unfold. And 
the two divisions of Discophorce which he proposed have, in sub¬ 
stance, been adopted by most zoologists, though the names given 
to them have more than once undergone alteration. 

Edward Forbes,f referring to the fact that the reproductive 
organs of the Cryptocarpce were by no means so inconspicuous as 
their name would seem to imply, designated this sub-order Gym- 
nophthalmata. The Phanerocarpce were termed Steganophthalmata, 
because in them, the supposed eyes around the margin of the 
swimming disc were protected by hood-like coverings. AVe shall, 
however, see that differences in the position of their generative organs 
constitute the best marks of distinction between these two groups, 
while the character on which Eorbes so strongly insisted fails. 

This latter fact was very clearly pointed out by Gegenbaur who, 
in 1857, published the best paper on the discoid Medusae which had 
up to that time appeared.]; For in some genuine Bhanerocarpce no 
hoods, in others no eye-specks are present, and in certain £ Naked-eyed 
Medusce ’ all trace of “eyes,” or other marginal bodies, seem wanting.|| 
Gegenbaur noted further that all Cryptocarpce were furnished with 
a veil-like projection around the margin of the bell, while in those 
Bhanerocarpce which he examined such a structure was not discover¬ 
able. For these, therefore, he suggested the name of Acraspeda; 
the Cryptocarpce, or naked-eyed Medusce, being designated Craspedota. 
He also removed from this section the Oceania marsupialis§ of 
Eschscholtz {Charybdeamarsupialis, Peron et Lesueur), to constitute, 
under the name Charybdeidce, the fourth family of his Acraspeda. And 

* System, cler Acalephen, published a year before the third volume of the second 
edition of Cuvier’s Regne Animal, in which the Acalephce are systematised. 

f A Monograph of the British Naked-eyed Medusce, 1848. 
j Yersuch eines Systemes der Medusen, mit Beschreibung neuer oder wenig 

bekannter Formen; zugleich ein Beitrag zur Kenntniss der Fauna des Mittelmeeres. 
Siebold und Kolliker’s Zeitschrift, Band VIII. 

|| Gegenbaur, op. cit. p. 207. 
§ A very remarkable Medusa, figured in 1739 by Plancus. Its specific name 

originated with Linneus. In 1833 it was made the subject of an elaborate essay by 
Milne Edwards (Ann. S. N., XXVIII). 
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he directed attention, in a marked manner, to the striking peculi¬ 
arities of the PEginidce, a group of naked-eyed Medusae at that 
time imperfectly appreciated. 

Meanwhile the development of the DiscopJiorce was being success¬ 
fully investigated by a number of able observers, and, among other 
singular phenomena thus brought to light, it appeared that many of 
the Cryptocarpae were but the free-swimming reproductive buds of 
various fixed Hydroids and Siphonophora. It was shown also, alike 
by the method of gradations and the test of development, that the 
structure of these highly specialized zooids passed by imperceptible 
degrees into that of other fixed and lower organized generative 
bodies belonging to different members of the same groups. 

With regard to the Phanerocarpce, it was proved that some, at 
least, of these creatures resulted from the transverse fission of asexual, 
hydraform larvae, or rather protozooids, very minute in size com¬ 
pared with their large free-swimming reproductive bodies, but, 
though less complex, decidedly resembling them in structure. The 
ova of these zooids, when fertilised, become developed into ‘ Hydra- 
tubse,’ which again, by fission, produce “jelly-fishes.” 

The Hydra-tub se, both in form and organisation, also closely 
resemble the marine animals referred by O. F. Muller to the genus 
jLucernaria (family Lucernariadce of Johnston). This view of the near 
affinities of the Lucernarice was, in 1856,* distinctly enunciated by 
Huxley. It is true that, at an earlier date, they had been placed, 
conjecturally, in the neighbourhood of the Medusae, but most 
naturalists still continued to associate them with the Sea-Anemones. 
Huxley, however, went so far as to unite the Lucernarice and Phanero- 
carpae into one order, which he at once termed Lucernaridae. The 
Craspedota he divided, potentially, into two groups : viz. (1), free 
reproductive zooids of other orders of Hydrozoa, and, therefore, 
rightly referrible to such orders ; and (2), those “ developed directly 
from the eggs of similar organisms.” The existence of these last he 
regarded as probable, not proven. For their reception, as also for 
that of those Craspedota “with whose origin we are unacquainted,” 
he established a provisional order, Medusidae.f 

But Kolliker, in 1853, J relying chiefly on the observed differences 
between their modes of development, had separated the Cryptocarpce 
from the higher Discophorae, a term which he restricted to the 
Phanerocarpae or Steganophthalmata.|| 

We come at length to the views of Professor Agassiz, as expressed 
in the volume before us. The Discophorae, in his opinion, constitute 
one of the three orders of the class Acalephce in its widest sense (the 

* Lectures on General Natural History, (Lecture IY.) Medical Times and Gazette, 
June 7. 

f The Oceanic Hydrozoa, 1859 ; p. 21. 
J Die Schwimmpolypen oder Siphonophoren von Messina, p. 77. 
|| Leuckart goes further than this, and even uses the word Acalcphce as a syno¬ 

nym of Phanerocarpce (Sec his Bericht in Wiegm. Arch.). 
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names of the other orders having been mentioned above) and in¬ 
clude— 

a. the Discophorce of Kolliker, 
ft. the Charyftdeidce of Gregenbaur, 
c. the Lucernariadce of Johnston, and 
d. the family AEginidce. 

The question, therefore, as to the systematic value of the struc¬ 
tural differences between the Phanerocarpce and Cryptocarpce resolves 
itself into a discussion concerning the position of the two doubtful 
families, Charyftdeidce and JEginidce. To place this in a stronger 
light let us remove these families, provisionally, from the order 
Discophorce, Esch., and, this being done, contrast its primary sections 
with one another. 

In the Cryptocarpce, thus limited, the margin of the swimming” 
bell is entire, and always furnished with a ‘ veil.’ The radiating 
canals, which never anastomose, open into a circular marginal vessel. 
The reproductive organs are situate, either within the walls of the 
digestive appendage (polypite) depending from the roof of the bell, or 
along the course of its radiating vessels; never on the floor of the 
central cavity whence these originate. Their contents, when 
developed, escape directly into the surrounding medium. The 
naked marginal bodies, sessile at the bases of the tentacles, or 
placed (rarely on stalks)# in the interspaces between them, have no 
communication with the canal system. 

In the Phanerocarpce the margin of the disc is always indented, 
and a veil is often absent. A veil-like structure, however, exists 
in the common jelly-fish (Aurelia), so that the character selected 
by Gregenbaur to distinguish more accurately this group from 
the Cryptocarpce is of no avail. Still less can we seek to sepa¬ 
rate the two divisions by referring to the more depressed disc, 
numerous radiating canals, and comparatively short oral apparatus,! 
characteristic of most (though not all) Phanerocarpce. For some of 
the CryptocarpceJ will be found to rival them in each of these 
particulars. But all Phanerocarpce differ strikingly from the Crypto¬ 
carpce in the structural relations both of their reproductive organs 
and marginal bodies. The former are developed within sac-like 
depressions, or processes, of the floor of the central cavity, into which 
the ova or spermatozoa are discharged. The marginal bodies, which 
never present themselves at the bases of the tentacles, are placed at 
the free extremities of hollow stalks, each containing a coecal pro¬ 
longation of the neighbouring radial vessel. Beyond this process lies 

* This is, however, the case with the Tiaropsis diademuta of Agassiz, the 
marginal bodies of which are described at page 308 of the present volume. 

f The structure of this apparatus, with its four stout pillar-like angles, radia¬ 
ting proximately along the floor of the common cavity, is, however, as Professor 
Agassiz here reminds us, a true distinctive feature of the higher Medusce. 

t For example, certain JEquoridce. See the account by Forbes of a large 
British species of this genus in Zool. Proc., 1851. 
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a minute sac, tlie prismatic contents of which, unlike the concretions 
of the Gymnophthalmata, are not soluble in acetic acid. These 
4 lithocysts ’ may or may not he furnished with pigment-spots,* and 
their protection by hoods, though frequent, is not invariable. Lastly, 
within the central cavity, in the neighbourhood of the reproductive 
organs, are situated groups of peculiar solid filaments, the ‘ generative 
(or gastric) tentacles,’ not, as yet, noted in the lower Medusce. 

We agree, therefore, with Professor A gassiz when he states “that 
neither the presence nor the absence of a veil around the margin of 
their disk, upon which Gegenbaur has based his division of the Cras- 
pedota and Acraspeda, neither the exposed nor the protected posi¬ 
tion of the marginal eye-specks, which Forbes took as a basis for 
the separation of the Steganophthalmata and Gymnophthalmata, 
nor the development of the ovaries and spermaries, upon which 
Eschscholtz founded his sub-divisions of the Phanerocarpae and 
Cryptocarpae truly mark the limit between the primary subdivi¬ 
sions which ought to be admitted among the Eiscophorae.” And 
we think that he has rightly directed prominent attention to the 
very different relations of their reproductive organs. “Had not the 
discovery of their presence obliterated the distinction made by 
Eschscholtz, it would have been remembered that in the Phanero- 
carpae the ovaries as well as the spermaries are complicated organs, 
contained in distinct pouches communicating directly with the main 
cavity of the body and discharging their eggs into that cavity and 
then through the mouth; while in the Cryptocarpae they consist 
only of folds along the course of the chymiferous tubes or upon the 
sides of the proboscis, and discharging their eggs immediately into 
the surrounding medium, but never through the main cavity and the 
mouth.” But,though looking on this structural distinction as one of 
ordinal value, he is by no means disposed to exaggerate it, for, as he 
reminds us in the closing paragraph of his first section, there is “ the 
closest homology ” between the reproductive organs of both groups, 
“ for the large pouches containing the ovaries and spermaries of the 
Phanerocarpae are, after all, only dilatations of the chymiferous 
system along the course of its radiating channels ; while in Crypto¬ 
carpae, instead of large pouches there are simple, narrow tubes, upon 
the sides of which the eggs are developed, and from which they 
immediately drop into the surrounding medium. The fact, that in 
some Cryptocarpae the eggs are developed upon the proboscis, in no 
way conflicts with this explanation, since the angles of the proboscis, 
as may best be seen in Bougainvillea, are quite as much the direct 
prolongation of the radiating tubes, as the ovarian pouches of 
Cyancea are a direct prolongation of its radiating chymiferous sacs.” 

* The Oceania turrit a of Forbes, cited by Gegenbaur (op. s. cit.) as the only 
example of a Naked-eyed Medusa in which vesicles and pigment-spots co-exist, has 
both kinds of these bodies situate at the bases of the four tentacles, between each 
pair of which are “three yellowish marginal tubercles, with rudimentary ocelli.”’ 
This species does not appear to have been examined since Forbes first discovered 
in 1845. See his Monograph, p. 28. 
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In his comparison of the marginal bodies of both sections, Pro¬ 
fessor Agassiz seems, notwithstanding, to have forgotten the peculiar 
nature of their contents in the higher Medusa, together with the 
fact, that their supporting stalks received coecal processes from the 
canal system. This character they share in common with Charybdcea 
marsupialis, type of the Charybdeidce of Gegenbaur,* to whom and 
to Pritz Muller, a German naturalist pursuing his investigations on 
the shores of Brazil, we are much indebted for the most recent and 
valuable additions to our scanty knowledge of this very interesting 
family. To the last mentioned observer,f our thanks are more 
particularly due, and we would dwell for a moment on the somewhat 
striking coincidence that the very question at present under con¬ 
sideration should simultaneously have engaged the attention of two 
European naturalists, both making use of their own original 
materials, both residents on the great American -continent, the one 
in its Northern, the other in its Southern division, and working, 
therefore, quite independently of one another. 

The swimming-bell of the Charybdeida has its convex surface 
supplied with deep radiating furrows, and clefts in which the four 
marginal bodies are lodged. In one genus, Tcimoya, a distinct veil 
is present. The oral proboscis (polypite) is more like that of the 
Cryptocarpce than that of the higher Medusae, but, as in the latter, 
the central cavity within the substance of the bell is furnished with 
the peculiar filaments before referred to. These are not, however, 
situate in the immediate neighbourhood of the reproductive organs, 
which are lodged in large lateral pouches of the central cavity. 
The pouches may or may not be further produced into canals. There 
is no circular vessel. The tentacles are distant from the margin, 
being borne at the free ends of large characteristic processes which, 
in some cases, replace them altogether. The marginal bodies re¬ 
semble those of the Phanerocarpa. 

The JEginidce appear to lead from the Charybdeidce to the lower 
Medusa, differing from the latter in most of the characters which 
distinguish the former. Their reproductive organs are developed 
within similar pouches, but ‘ generative tentacles ’ have not as yet 
been detected. There is no proper canal system. The disc is 
emarginate,{ furrowed, and furnished with a veil. The tentacles 
arise from the convex surface of the bell, at some distance from its 
margin. The marginal bodies are usually stalked, but in their 
contents are said to resemble the 4 vesicles ’ of the Cryptocarpa. 

It must be admitted, therefore, that some facts support the 
proposition of Eritz Muller, to unite the Charybdeida and JEginida 

* See his essay on the Marginal Bodies of the Medusas in Midler’s Archiv., 1856. 
f We refer especially to his memoirs, ‘ Die Magenfaden der Quallen,’ Z. W. 

Z. IX. 1858, p. 542 ; ‘ Zwei neue Quallen \_Tamoyd] von Santa Catharina 
(Brasilien).’ Halle Abh. V. 1859; and ‘ Ueber die systematische Stellung der 
Charybdeiden,’ Wiegm. Arch. XXVII. 1861, p. 302. 

X A fact denied by Gegenbaur, but re-asserted by Fritz Muller. 
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into a group* by themselves, morphologically equivalent to the 
Phanerocarpce, and intermediate between them and the lower 
Medusce (with their Hydroid allies). The members of such a group 
would at least agree: (1) in their lateral reproductive pouches ; (2) in 
their dorsally furrowed bell, with its tentacles remote from the 
margin; and (3) in the absence of a circular vessel. But the posi¬ 
tion of their reproductive organs, though intermediate, in some 
degree, between what we find in the two sections of Discophorce, 
Eschsch., respectively, approximates these forms more nearly to 
the higher Medusa, among which, likewise, their much modified 
canal system, and particularly the absence of a circular vessel may 
be paralleled. On the other hand, in all Cryptocarpce this vessel 
occurs, and communicates with the central cavity by narrow radia¬ 
ting canals. In the Cryptocarpce, also, the tentacles, when present, 
are strictly marginal, but it is otherwise with many of the higher 
Medusce. Even Eritz Muller himself acknowledges that the Charyb¬ 
deidce are more closely related to the latter than to the former, and 
that, if the old binary division of Discoid Medusa be retained, “ the 
Charybdeidce can only find their place among the higher Discophorce, 
with which they have in common at least the gastric filaments and 
the insoluble contents of the marginal bodies.” 

Thus, with reference to the systematic position of the two 
families in question, four separate opinions have been held, viz.:— 

1. That of Eschscholtz, who refers both to his Cryptocarpce. 
2. That of Agassiz, who places both with the Phanerocarpce. 
3. That of Gregenbaur, who transfers the Charybdeidce to the 

Phanerocarpce, leaving the JEginidce with the lower Medusce. 
4. That of Eritz Muller, who unites both families into one group, 

intermediate between the Hydroid Medusce and Phanerocarpce. 

* Eritz Muller’s entire arrangement is as follows : — 

HYDROMEDUSiE. 
1. Siphonophora, together with their free reproductive zooids. 
2. Hydroida. 

a. Tubular bm, and the Hydroid Medusae without organs of sense or with 
eye-specks. 

b. Sertnlarina, and the Hydroid Medusae with marginal vesicles. 
In relation to development this group includes : 

a) Polypites without free reproductive zooids. 
(5) Polypites with free reproductive zooids. 
y) Free sexual animals without polypites, (Trachynema, Liriope). 

3. Acalepeue, R. Lt. (Discophoree Phanerocarpae, Eschsch.). 
a. Monostome (Medusidae, Esehsch.). 
b. Polystome (Rhizostomidae, Eschsch.). 

4. jEginoida (ASginese, Liitk.). 
a. Lower. Cunina (iEgina rosea, Eschsch.); iEgineta ; Polyxenia ; JEgi- 

nopsis bitentaculata. 
b. Higher, Charybdeidce. JEginopsis Laurentii (?) ; JEgina (citrea); 

Charybdea (marsupialis); Tamoya; Periphylla (Ch. periphylla, Per.). 
Save in its recognition of the “ TEginoida ” as a primary division, this classi¬ 

fication of the Hydromedusce closely agrees with that of R. Leuckart. 
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Which of these diverse views should he adopted ? The choice 
perhaps lies between those of Professors Gegenbaur and Agassiz, 
and we feel on the whole disposed to give in our adherence to the 
latter, and to unite into one order the JPhanerocarpce, Charybdeidce, 
JEginidce and Lucernariadee. And for such a group the name* which 
Professor Agassiz has reserved appears sufficiently suitable, should 
we hesitate to adopt the still older designation of Medusce.^ As to 
the Lucernariadee, their close structural resemblance to the zooids 
of the hydra-tuba stock, from which the more common free-swimming 
Jdhanerocarpce are produced, together with the fact that, like the 
latter and the Charybdeidce, they possess the 5 gastric filaments ’ of 
which we have already spoken, must remove almost all doubts as to 
their true affinities. 

What, however, is to be done with the Cryptocarpce proper P 
Such of these as have been proved to be zooids must of course be 
relegated to the forms whence they originate. But there still remain 
behind Cryptocarpce of uncertain origin, along with those which 
undergo direct development. So long, indeed, as the LEginidee 
were retained in this division, it was possible to indicate two 
well-marked sections of the lower Medusae, founded on structural 
characters, which appeared to be correlated with others derived from 
supposed differences in their modes of development; the JEginidce 
being the direct produce of fertilized eggs, while the remaining 
Cryptocarpce were presumably zooids. But the LEginidce have now 
been removed, while doubts suggest themselves as to the zooid 
nature of, at least, three of the ordinary CryptocarpceNo one, 
however, regards the structural characters of such directly-developed 
Cryptocarpce as in themselves of ordinal value. And their different 
mode of origin is surely insufficient for this purpose. We do not 
place JPelagia apart from the other Lhanerocarpce, because a hydra- 
tuba stage is wanting in its development. And in various orders 
of animals, for example, the Trematoda, there are some forms which 
exhibit a singular metagenesis, while in others such phenomena do 
not occur. We are, therefore, disposed to side with Fritz Muller 
and Agassiz in their proposal to abolish the Cryptocarpce as a 

* In the best systematic work on the Annelids, that of Grube, the name Dis- 
cophora is given to the Leeches and their allies (Hirudinea). But this change in 
the use of a well established term is decidedly open to objection. 

j- Or Medusida. The restriction of this term, by Eschscholtz, to the Monos- 
tome Phanerocarpce, and by Huxley to the Cryptocarpce, has led in practice to some 
confusion. The genus Medusa of Linnmus (last ed. of Syst. Nat.) may fairly be 
taken as a synonym of Discophorce, Eschsch. And though this group has been at 
once diminished (by the removal of some Cryptocarpce) and increased (by the 
addition of the Lucernariadee) it still preserves so large a portion of its original 
contents as to remain, fundamentally, the same. Apart from historical consider¬ 
ations the name Lucernaridce (Huxley) would be a good one for this order, but is 
liable to be confounded with Lucernariadee, one of its families. 

J See the place assigned to these in the arrangement, already quoted, of Fritz 
Muller. 
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separate group, its several members taking their rank next those 
undoubted zooids which in structure they most closely resemble. 

According, therefore, to the views now here laid down, the 
proper value of the primary divisions of Hydrozoa will be as 
follows :•— 

Class HYDPOZOA. 
Sub-classes. 

I. Hydrotda, Johnst. 

II. Siphonophora, Eschsch. 

III. Discophora, Eschsch. 

Orders. 
1. Hydrida. 
2. Tubularida or Corynidct. 
3. Sei'tularidci. 

S 4. Calycophorida. 
\ 5. PJiysophorida. 
. 6. Medusida. 

Lucernaridae. 
iEginidae. 
Charybdeidse. 
Monostomidae. 
Ehizostomidae. 

Excepting its introductory chapter, which we have noticed at so 
much length, Part III. essentially includes— 
1. Original observations on various North American forms belong¬ 

ing to the order. 
2. Critical remarks on other forms more or less closely allied to 

these. 
3. A “ Tabular view of the Discophorae known at present,” and 
4. A short section on the Geographical Distribution of the Disco¬ 

phorae. 

The original observations have reference to the following 
species 

a. Aurelia Jlamdula. 
1). Cyanaea arctic a. 
c. JPelagia cyanella. 
d. Stomoloplius melcagris. 
e. Polyclonia frondosa. 

The first two of these, more particularly Aurelia, are described 
with very great minuteness of detail, the majority of the beautiful 
plates in Yol. III. being devoted to their representation. These two 
Medusae, in their free sexual state so dissimilar, are, it is well known, 
wonderfully alike in their polypoid or hydra-tuba stage. Professor 
Agassiz has taken considerable pains not to confound these two 
kinds of hydra-tubae with one another. We would almost go so far 
as to say that his plates have a greater value than his descriptions, 
though both taken together illustrate the structure and develop¬ 
ment of the higher Medusae in a more complete manner than any 
other monograph yet published. It is indeed true that, by com¬ 
bining and correcting the several essays of Sars, Siebold, Ehrenberg, 
and a number of other observers, most of the information which 
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Professor Agassiz lias here given might be obtained. All this we 
may admit, and still attach a high value to the copious record of 
independent investigations now before us. 

a.—Aurelia Jlavidula so nearly resembles its European congener, 
A. aurita, that the specific distinctness of the two appears to us by 
no means proven. This, the commonest of all “jelly-fishes,” though 
not a stinging species, is, at the same time, rather an aberrant than 
a typical member of its group. Its marginal tentacles, veil-like mem¬ 
brane, and circular canal, in possessing which it differs from the 
majority of Phanerocarpce, are so many points in which it agrees with 
the lower Medusae. On the other hand, according to Professor Agas¬ 
siz, very old specimens of Aurelia show some degree of approxima¬ 
tion, however remote, to the Rhizostomidce. The Hydra-tuba observed 
by Reid belongs to this genus, but Professor Agassiz asserts that the 
canal-system, described by that anatomist, does not really exist, its 
four radiating elements being solid longitudinal ridges (long before 
noticed as such by Siebold), while the circular vessel is wanting. 
The canal-system of the mature Aurelia Professor Agassiz describes 
with a view to his own theory of the homologies of its parts. It is 
usual to recognize sixteen canals, starting from the central cavity, of 
which eight run, without branching, to points on the circular vessel, 
midway between the marginal bodies, while each of the eight other 
canals supplying these last gives off, close to its origin, a pair of 
vessels which again and again sub-divide on their way to the margin, 
the branches thus formed becoming reconnected by anastomosis.* 
Professor Agassiz, however, regards the radiating canals as consisting 
of eight different systems ; namely, four simple, or “ ambulacra!,” and 
four more complex “ interambulacral ” systems. It must be re¬ 
membered that the four extensions of the central cavity which con¬ 
stitute the genital chambers alternate with the oral appendages and 
with four of the (eight) marginal bodies. Now, the four ambulacral 
systems are those which issue directly from the central cavity and 
correspond, therefore, with the four mouth corners; while the inter¬ 
ambulacral systems appear to arise from the outer edges of the genital 
pouches between them. 

“ From each corner of the month, and between two adjoining genital pouches, 
arises one main radiating tube, extending straight to one of the marginal indenta¬ 
tions, without lateral ramifications, except from near its base, on each side of which 
arises one branch which divides again and again, anastomosing among themselves. 
Of such systems there are, normally, only four.” 

“ The systems which correspond to the radial prolongations of the genital 
pouches are far more complicated: in the first place, the sexual pouch itself must be 
considered as a sack-like enlargement of this radiating system, and from the outer 
wall of this sack arise the peripheric radiating tubes belonging to it, three of which 
are simple, and extend directly to the margin without ramifications. The central 
one extends from the middle of each genital pouch to the corresponding marginal 
indentation; the outer ones, bordering each genital system, arise independently near 

* See the drawing by Milne Edwards, in his “Recherches anatomiques et 
zoologiques faites pendant un voyage sur les cotes de la Sicile.” 
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the outer angles of the genital pouches, and between these three simple tubes, arise 
further, from the peripheric edge of the genital pouch, one or two branching radiating 
tubes, the branches of which anastomose with one another. There is less regu¬ 
larity in the ramifications of these tubes, than of those which correspond to the 
angles of the mouth, not only in their mode of ramification, but also in their origin.” 

Where the eight simple canals which supply the margin, at points 
equidistant hut remote from its sensitive bodies, (or, in other words, 
the lateral elements of Professor Agassiz’ interambulacral systems) 
join the circular vessel, Ehrenberg, as naturalists are aware, indicated 
the presence of what he believed to be excretory apertures, and, 
certainly, pellets of rejectamenta may often be met with at these 
parts of the animal. Professor Agassiz denies the existence of the 
openings in question. 

“ The lumen of these simple tubes being somewhat larger than that of the 
adjoining branching tubes, their anastomoses with the marginal tubes constitute 
somewhat wider spaces, iri which occasionally an accumulation of undigested minute 
particles may be observed ; but these are always after a while carried along with the 
circulation, and are brought back to the central cavity in the returning currents, and 
finally rejected through the oral aperture.” 

Interesting particulars are also given as to the minute structure 
of the marginal bodies, the thread-cells, and the disc itself. On all 
these subjects Professor Agassiz has largely availed himself of the 
researches of his able coadjutor, Professor H. J. Clark. 

A second species of Azirelia, A. marginalise has been observed by 
our author on the coasts of the Southern States. It has very large 
genital pouches, and is, absolutely, of greater size than A. flavidula 
“ specimens exceeding one foot in diameter being quite common. 
The genital organs are constantly of a pale rose-coloured tint on both 
sides.” 

b.—The two common stinging jelly-fishes of the British coasts, 
Cyan re a capillata and C. LamarcJcii, are represented along the opposite 
shores of the Atlantic by the nearly allied, if not identical, species C. 
arctica and C. versicolor, respective^. Brief reference is made to a 
third JNTorth American Atlantic species, C.fulva, which differs from 
the two just mentioned, as do these from one another, in geographical 
distribution. 

The detailed notice of Cyancea arctica here given derives its chief 
value from the minute account which it includes of the precise form 
of the disc, and of the various markings observable on its lower sur¬ 
face. In describing these Professor Agassiz falls into just admiration 
of the skilful manner in which they have been represented by his 
artist, Mr. Sonrel. Further observations are yet wanting on those 
first states of the free Cyancea which immediately succeed its hydra- 
tuba condition. Professor Agassiz supposes “ that during the early 
stages of their existence they remain near the bottom of the water, 
as they are very seldom seen floating near the surface.” In this con¬ 
nexion he describes a very young specimen, only half-an-inch in 
diameter, observed by his son in Buzzard’s Bay. 

N. H. R.—1863. 2 B 
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c. —u Pelagia cyanella lias already been accurately described by 
Escbscboltz, but a figure with details of its structure was still 
wanted,” and Professor Agassiz has here “ attempted to supply the 
deficiency.” The single specimen which he observed at theTortugas 
Islands, in the Gulf of Mexico, happily afforded him an opportunity 
of tracing, for five days, its early development, and his account of 
this, so far as it goes, is valuable, as tending to corroborate the fuller 
observations of Krohn on the European P. noctiluca. In neither of 
those species is a hydra-tuba stage noticeable. The young is directly 
developed, and is, at all periods of its existence, free swimming. 

d. e.—The two remaining species of North American Piscophorce 
here noted belong to the Phizostomidce. The very remarkable poly- 
stomism of these Medusce Professor A gassiz, as we have before hinted, 
explains by referring to those changes which take place, with increase 
of age, in the genus Aurelia :— 

“ As Aurelia grows older, the arms beeome thicker along their centre, and the 
thin margins are folded against one another, their edge alone remaining pliable 
upon the sides of the stiffer axis , but as these edges are themselves wider, longer, 
and more spreading than the axis, they fold, bend, and twist in every direction, from 
both sides, until, at last, these winding folds become also harder and stiffer, and 
can neither be fully opened nor stretched, so that, though the margin of the 
arms is free and open, from tip to base, and can be laid out like a flat leaf, with 
comparatively little effort, each arm of an adult Aurelia forms, in reality, a system 
of hat channels, gaping along the margin, and uniting into fewer and fewer ramifi¬ 
cations toward the middle line of the arm, along which runs the larger channel 
which terminates in the mouth. The central aperture, or the mouth itself, under¬ 
goes identical changes. Its walls become thicker and stiffer, and less movable, 
and are finally thrown into such folds as fit one against the other so closely, that, 
in the end, the oral aperture is transformed into a system of capillary surfaces, 
between the folds of the actinostome, leading into the main cavity.” 

“ Now such is exactly the structure of a Rhizostome, with this exception only, 
that the margins of these capillary surfaces interlocked with one another, are 
soldered up, and present, only at intervals and in particular places along the edge, 
which vary in different genera, apertures which through life remain open and keep 
up a communication between the surrounding medium and the main cavity, and 
through which the food necessary for their sustenance is absorbed. I know, from 
direct observation of the young of Polyclonia frondosa, one of the earliest Rhizo- 
tomidas known to naturalists, that in this species at least, the young has a simple 
funnel-shaped mouth, as widely open, as freely gaping, and as directly communis 
eating with the central cavity of the body, as in the young Aurelia and the young 
Pelagia. I know, further, that in more advanced young the angles of the mouth 
begin to project, in the shape of arms with open and free margins, as in Aurelia, 
Cyanea, and Pelagia. And though I have not actually seen the margins of the 
mouth of any specimen of this species grow together, in such a manner as to close 
up the mouth, yet the fact, that in a more advanced stage of growth, specimens 
found together in the same shoal, and in no way differing from one another in other 
respects, have the margins of the arms and of the edges of the mouth so united, at 
intervals, that they cannot be spread out or easily opened without tearing, as well 
as the additional fact, that in still older specimens, not, however, exceeding one or 
two inches in diameter, the extent of the union of the edge of the mouth is so 
great, as to leave only comparatively few passages for a free communication of the 
surrounding medium, with the main cavity of the body, shows most unques¬ 
tionably that the seeming absence of the mouth in Rhizostomete is only the result of 
a gradual closing up of the margins of the actinostome, which takes place, sooner or 
later, and to a greater or less extent, in different genera.” 
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Stomolophus is a new genus, which, of all Rhizostomes, appears 
to come nearest to the Monostomidce. Our knowledge of its single 
species is still very imperfect, for Professor Agassiz informs ns that 
he has “ only twice had an opportunity of seeing it, and, in both 
instances, under the most unfavourable circumstances.” 

Polyclonia frondosa is the Medusa frondosa of Pallas, and is 
identical with the Cassiopea frondosa of Lamarck and Eschscholtz 
{not of Tilesius). Professor Agassiz describes the structure of the 
mature zooid, with the aid of two excellent plates, and notes, like¬ 
wise, some interesting facts as to its habits :— 

“ This Medusa is one of the most singular Acalephs I know, both on account of 
the different aspects it presents in different attitudes, and on account of its habits. 
It is quite common upon the reef of Florida; I have seen immense numbers at Key 
Largo and at Key West, and occasionally at other points along the reef, and yet it 
is hardly ever seen near the surface of the water. This is owing to its habit of 
groping in the coral mud, at the bottom of the water, where thousands upon 
thousands may be seen crowded together, almost as closely as they can be packed 
upon the bottom, at a depth of from six to ten feet. When disturbed they do not 
rise, but crawl about like creeping- animals, now and then only flapping their 
umbrella, like other Discop horse.” 

The remarks contained in the text on the mutual relations and 
limits of the more noticeable families and genera among the Disco- 
phorce are best perused by way of commentary to the long Tabular 
View, in which a very complete classification of the whole order is 
brought forward. Its several families are therein arranged under 
three primary groups, or sub-orders, of which one, Semceostomece, 
is typical, and includes the monostome Phanerocarpce. The two 
remaining sub-orders are aberrant, one being constituted by the 
Phizostomece, while the other, LLaplostomece, contains the Charybdeidcs, 
AEginidee and Lucernariadce. No description or figure of any 
American species belonging to the Maplostomece is given. 

Order DISCOPHOMI. 

Sub-order I.—RHIZOSTOMEiE, 

Eamily 1.—Rhizostomuele. 

Rhizostoma, Guv. 
Stomolophus, Ag. 
Stylonectes, Ag. 
Mastigias, Ag. 
Himantostoma, Ag. 
Cato stylus, Ag. 

Rhacopilus, Ag. 
Toxoclytus, Ag. 
Melitea, Per. Sf Les. 
Thysanostoma, Ag. 
Evagora, Per. fy Les. 

Eamily 2.—Leptobrachida:. 

Leptobrachia, Pr. 

Eamily 3.—Cassiopeid^. 

Cassiopea, Per. fy Les. Stomaster, Ag. 
Crossostoma, Ac/. Holigocladodes, Pr. 

2 b 2 
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Family 4.—Cepheida:. 

Cepbea, Per. Sf Les. Hidroticus, Ag. 
Polyrhiza, Ag. Cotylorliiza, Ag. 
Diplopilus, Ag. Phyllorhiza, Ag. 

Family 5.—Polycloyida:. 

Potyclonia, JBr. Homopneusis, Less. 
Salamis, Less. 

Family 6.—Fayoyidje. 

Favonia, Per. fy Les. Lymnorea, Per. fyLes. 

Sub-order II.—SEMiEOSTOMEiE. 

Family 1.—Aerelida;. 

Aurelia, Per. fy Les. 

Family 2.— Stheyoyida:. 

Stbenonia, JEscJi. ' Pbacellophora, Pr. 
Hecesedecomma, Pr. 

Family 3.—Cyayeeda:. 

Cyanaea, Per. Sf Les. Medora, Couth. 
Stenoptycba, Ag. Patera, Less. 
Couthouyia, Ag. Eonacostoma, Ag. 

Family 4. 
Pelagia, Per. $* Les. 
Placo'is, Ag. 
Chrysaora, Per fy Les. 
Desmonema, Ag. 
Lobocrocis, Ag. 

—Pelag-idje. 

Dactylometra, Ag. 
Polybostrycba, Br. 
Melanaster, Ag. 
Zygonema, Ag. 
Nausitlioe, Poll. 

Sub-order IIP—HAPLOSTOMEiE. 

Family 1.—Thalassaythea:.* 

Euryale, Per. Sf Les. iEginopsis, Pr. 
Foveolia, Per fy Les. iEgina, Psch. 
Eurybia, Psch. Pegasia, Per. Sf Les. 
Campanella, Pe P. 

Family 2.—Braydtedai. 

Dodecabostrycha, Pr. Quoyia, Ag. 

Family 3.—Charybdeidae 

Cbarybdea, Per. Sf Les. 

Family 4.—Marsepialedae 

Marsupialis, Less. Bursarius, Less. 
Tamoya, Pr. Mult. Chiropsalmus, Ag. 

Family 5.—Leceryarxad a; . 

Lucernaria, Mull. Carduella, Alim. 
Depastrum, Gosse. 

* Lesson’s name for the JEginidce. 
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Of the above genera nine only are really new; others which bear 
the name of Professor Agassiz having been formed by the snb-division 
or re-construction of older groups. Stomolophus has been already 
noticed, and is the only new genus of Discophorce here figured. 
TIimantostoma, Hidroticus, Rhyllorhiza, and Donacostoma are from 
the drawings and notes of Mr. W. W. Wood, taken in the Straits of 
Sunda and in the China Sea. Diplopilus, Couthouyia, Medora, and 
Zygonema are characterized from the manuscript and figures of 
Mr. J. P. Couthouy (assisted by Mr. J. Drayton), “ made during 
the exploring expedition under the command of Capt. Charles 
Wilkes,” and “ shortly to be published.” 

Throughout the Tabular View, Professor Agassiz, wherever 
possible, indicates the locality whence each species has been 
obtained, and, aided by such data, has drawn up the general survey 
of the geographical distribution of the Discophorce with which Part 
III. terminates. ITe has thus been led to infer “that the lowest 
Discophorce, the Lucernariadce, are the only ones which extend to the 
boreal Paunae, and that some genera, Aurelia and Pelagia for instance, 
are cosmopolites, while others, such as Cyancea proper, are peculiar 
to the northern hemisphere; others are tropical, such as Mastigias, 
Leptobrachia, Cephea, Rolyrhiza, Diplopilus and Plidroticus ; others 
still, Rhacopilus, Riacois, and Lobocrocis, are only to be found in the 
southern hemisphere, and many are quite local in their distribution.” 
Thus certain zoological provinces are characterized by their own forms 
even of these oceanic animals, and of such Professor Agassiz points 
out several. Influenced by his peculiar' views on the limitation of 
Paunae, he is, perhaps, somewhat prone to insist on the specific 
differences of Discophorce which other naturalists would unite and 
assign to wider areas, yet extensive districts still exist, the Disco¬ 
phorce of which are little, if at all known; such as the African coasts 
generally, the west coast of South America, and Japan. “ Among 
the low islands of the Pacific,” in the Indian ocean, and in the Ped 
Sea, Rhizostomece largely prevail; “ a striking contrast with the 
western coast of North and South America, where no Rhizostomece 
have yet been found.” To which we would add that while the 
pelagic LLaplostomece abound in tropical and sub-tropical seas they 
are almost wholly replaced in northern temperate shores by their fixed 
allies, the Lucernariadce, a group apparently wanting in tropical and 
southern latitudes. 

(To he continued.) 
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XXXV.—Etudes sue la Vegetation du Sud-est de la Eeance 

a l’epoque teetiaee. Par M. le Comte Gr. de Saporta.—Ann. 
Sc. Nat. Ser. iv. svi. 309. xvii. 191. 

Sue le Pole des Vegetaux a eeuilles caduques dans les 

PlOEES TeETIAEES ANTEEIEUEES AU MIOCENE PEOPEEMENT DIT 

et specialement dans cElle du Gttpse d’Aix. Par le Comte 
Gr. de Saporta.—Bibliotheque Univ. et Eev. Suisse, 1863, t. xvi. 
liyr. Mars. 

Peom tlie newer and post-pliocene deposits to which Sir C. Lyell 
and Mr. Huxley have recently compelled our attention, we turn to 
these records of older date, which the Count de Saporta has de¬ 
ciphered for us. Whether it be from a greater persistence of type 
in the Vegetable as compared with the Animal division of organic 
nature, or from some other cause, we look to earlier than to pliocene 
pages for the clue to the solution of those problems which puzzle us 
most sorely, presented by the existing distribution of plants on the 
surface of the globe. Already we have referred, in a previous volume 
of this Journal, to the important bearing upon such problems which 
the fossil records of the Chalk and Tertiary beds possess. Pliocene 
and post-pliocene deposits supply some minor details of great interest 
it is true: for example, in the Norfolk lignites we have evidence that 
the spruce fir, at even their recent geological date, was an English 
tree, yet a comparison of the table of the species of plants of the 
Norfolk ‘Eorest-bed’ with that of the associated mammalia given 
by Sir C. Lyell in his “Antiquity of Alan” (pp. 216-7), brings out 
vividly the contrast between the two kingdoms to which we have 
alluded, in respect to the application of pliocene data to the illustra¬ 
tion of present phenomena of plant-distribution. While all the 
plants, the spruce excepted, are English, and nearly all still growing 
wild in Norfolk, the mammalia are almost all extinct, and not only 
so, but many of them belong to gigantic exotic and tropical forms. 

Pliocene vegetation, therefore, being so nearly identical with that 
now existing, we are obliged to look to earlier beds for the data which, 
as we anticipate, are to help us to clear up our difficulties. De 
Saporta, however, does not agree with us here. He holds that 
“ . . . les assimilations entre les espcces fossiles et les especes vivantes 
“ quelque interessantes qu’elles soient en elles-meme, n’ont ni la 
“ portee, ni la signification qu’on a souvent cherche a leur donner.” 
And that, though it is true, the vegetation of Tertiary Europe must 
have been remarkably similar, at one or other period, in general 
character to the existing vegetation of India, Australia, and Alexico, 
yet this conformity would, in his opinion, indicate rather that external 
conditions obtained at these respective Tertiary periods analogous to 
those of the regions specified, than that there must necessarily have 
existed ancient communication between these areas.# M. de Saporta 

* M. de Saporta excepts, however, North America, which he says “ toute porte 
a croire avoir ete reunie a l’Europe pendant une longue serie de siecles. ” 
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is of opinion that like external conditions (convenances exterieures 
physiques on clhnateriques) determine like structural modifications, 
and in this way he explains these remarkable and familiar analogies. 
It would not be easy to show why like external conditions should not 
determine like modifications, though the given conditions must be 
regarded, at the same time, as the agents of natural selection—being, 
indeed, both the determining cause and selecting agent of variation 
•—but we think it can scarcely be said that experience has, as yet, 
materially confirmed the importance of external agents as the pri¬ 
mary determining causes of variation. Their influence as selecting 
agents there can be no question of, though the consideration of their 
role as such is greatly complicated by important disturbing elements. 
These questions are too profound to enter upon here. The view 
which M. de Saporta holds upon them must, we think, undergo some 
modification, on a careful consideration of the recent writings of 
Messrs. Darwin and Hooker, which no one occupied in such specu¬ 
lative inquiries ought to ignore, and which may lead him further, to 
regard from a different point of view the old hypothesis which he 
favours, that species and types have, like the individual, their irrevo¬ 
cable term. He writes, “ Mais, en dehors de ces causes destructives 
“ (submergence, lowering of temperature, &c.) soit rapides, soit 
“ lentes, il en existe une autre inherente a la nature meme des choses 
“ creees, incessamment active, quoique d’une maniere latente et par 
“ des precedes inconnus: e’est celle qui se rattache au mode de de- 
“ veloppement des types organiques. En effet, les types vegetaux 
“ semblent doues d’une vie qui leur est propre” 

A study of Tertiary vegetation, in respect to the succession and 
mutual relations of the various types, leads M. de Saporta to recognise 
as a “ loi tres-importante dans Tetude des vegetaux fossiles,” that 
each group ‘£ se comporte a travers le temps comme il se comporte 
“ a tr avers Vespace.” He goes on to affirm “ qu’il suffit de preciser 
“ le caractere, les allures et la physionomie d’un groupe, la nature 
“ des combinaisons auxquelles il donne lieu, pour counaitre en meme 
“ temps quel a du etre son role dans le passe.” In support of this 
notion, he adduces, among genera at present numerous in species— 
Pims, Q,uercus, Ficus, and Qinnamomum,—as formerly exhibiting 
like “ fecondite,” and a group now rich in form—Proteaceae—as 
having been anciently in like manner varied: genera which are re¬ 
stricted now, as Elm, Alder, and Hornbeam, formerly presented 
“inevitables repetitions des memes formes.” We have no question 
at all that Tertiary data abundantly suffice to substantiate the facts 
M. de Saporta here states. We see in them, however, but further 
confirmation of the soundness of the observations of Mr. Darwin in 
the chapter on ‘ The Geological Succession of Organic Beings,7 in 
his c Origin of Species.7 Indeed the theory of this distinguished 
Naturalist finds in M. de Saporta’s “ loi tres-importante” but the 
feeble expression of a subsidiary corollary. Deferring to the physi¬ 
ognomy of Tertiary vegetation, De Saporta states that, in the lower 
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stages, broad and strongly veined leaves of large size prevail. Asso¬ 
ciated with these, at first in small, but in constantly increasing 
proportion towards the upper eocene, are narrow, long, coriaceous, 
spinose, or entire leaves (referred to Proteacese). To these the broad 
leaves at length in great measure give place, and become rare and 
exceptional. At a still later period the leaf-remains of the Ter¬ 
tiary beds indicate a vegetation more nearly similar to that of present 
Europe ; the narrow, coriaceous leaves and small fruits, characteristic 
of the middle period in their turn disappearing. What M. de Sa- 
porta here says as to the general prevalence of different forms of leaf 
at different periods is doubtless true, but we cannot admit the value 
of such evidence as proof of his statement, that 44 les groupes les plus 
“ eloignes se rapprochent alors en apparence par la propension qu’ils 
“ out a prendre des feuilles configurers d’une maniere analogue.” 
Nor do we find that “ les formes vegetates soumises dans leur en- 
“ sernble a line influence d'un ordre particulier peuvent revetir une 
“ physionomie commune,”—-unless, perhaps, we except the spinose and 
woody character of desert vegetation, and one or two similar cases 
very imperfectly understood. 

We must pass by the C. de Sap orta’s review of the geological 
features and relations of the Tertiary beds of Provence, and briefly 
notice the third and fourth chapters, devoted to descriptions of the 
vegetable remains of the lower lignites of the celebrated 'yypse 
cVAioc 

The remains referred to at some length by the author, in his im¬ 
portant 4 Examen des flores tertiares de Provence,’* published in 
Prof. TXeer’s 4 Essai sur le climat, &c., du pa}^s tertiare,’ (p. 133), as 
of peculiar interest, from their occurrence at the bottom of the Pro¬ 
vencal tertiary system, are here described in detail and figured. 

They clearly belong to some Monocotyledon, although their 
affinities are excessively obscure, and can only be guessed at. An 
order—Rhizocaulecie—is based upon these remains, which indicate 
leafy marsh plants with plane, finely striate leaves, destitute of a 
midrib. We see no reason why JRJiizocaulon may not be, in every 
respect, as good a “genus” as are very many other fossil genera of 
even tertiary date, and we do not quarrel with Count de Saporta be¬ 
cause he has thought fit to base a 44natural order” upon these frag¬ 
ments of stem, surrounded by sheathing leaf-bases and adventitious 
rootlets. Our quarrel would be rather with the whole system of 
nomenclature of vegetable fossil remains, which is based apparently 
upon principles which unimaginative workers in the more sober field 
of recent systematic Botany can have but faint conception of, fast 
and loose enough though, in practice, these systematists may them¬ 
selves too often be. However, we freely acknowledge the peculiar 
difficulty attending the nomenclature of these vegetable remains, and 

* See also 4 Examen Aiialytiqne/ p. 17. 
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confess we have no better suggestion than an extension of the plan 
already adopted, viz., to leave in Carpolithes, Antholithes, Phyllites, 
&c., classed under each denomination as nearly in their natural 
affinity as may be, all the remains of fruit, flower, leaf, &c., respec¬ 
tively, until sufficient material be collected to base a reasonable 
generic diagnosis or identification upon. We would make of these a 
comprehensive dead-house, in fact, where the more miserable rem¬ 
nants might await their being matched. 

M. de Saporta’s observations upon the determination of fossil 
plants, apropos of the Dicotyledonous remains of the “ gypse,” are of 
interest, setting forth the method pursued by paleontologists in a 
favourable light. Deferring to the determination of isolated leaves, 
he writes—• 

“ On peut done se demander quelles sout les regies qui dirigent cette etude 
encore nouvelle, et meme si ces regies existent. 

“ Sans nier ce que l’instinct plus ou moins heureux de l’observateur a pu meler 
d’errone a ce genre d’etude, surtout lorsque les empreintes ne sontpas visibles dans 
leur moindres details, il serait injuste pourtant de le rejeter tout a. fait; il vautmieux 
se bonier a proscrire l’emploi superficiel ou exagere d’une methode naturelle en soi; il 
vaut mieux| surtout n’accepter que les determinations serieuses, cn regardant les autres 
comme de simples vues provisoires. Quant a la maniere de proceder pour s’egarer 
le moins possible, il nous semblc que la meilleure est d’appliquer a l’etude des 
feuilles les principes qui president a la classification elle-meme, c?est-a-dire de com¬ 
biner plusieurs caracteres, afin que leur reunion soit une sorte de garantie pour 
ropinion que l’on adopte. 

“Pour cela, il faut considerer que les feuilles appartenant aux Dicotyledones 
forment un tout compose de parties solidaires que l’on peut isoler par le pensee: le 
petiole, la forme rjenerole, la disposition des nervures principals, enfin le reseau 
veineux, fournissent chacun de leur cote une serie de caracteres, dont il est aise de se 
rendre compte. En suivant ce principe, on ne saurait admettre comme legitime toute 
determination, ou plusieurs de ces ordres de caracteres ne setrouvent pas combines 
pour le rendre vraiscmblable.” And, further, “ . . . . a cote d’attributions fondees 
sur de simples feuilles qui nous paraissent probables ou meme a peu pres certaines, 
uous en proposons d’autres qui le sont beaucoup moins ou deviennent tout a fait in- 
certaines Cependant nous avons fait de la nervation de nos especes un examen tout 
special, et nous reproduisons dans plusieurs cas, a cote de l’empreinte fossile, la 
feuille vivante et sa nervation, pour permettre d’apprecier le degre de vraisemblance 
de notre opinion.” 

We hope, some early day, to return to certain remarkable analo¬ 
gical characters presented by the fruits and leaves of recent plants, 
remote in their affinity, with a view to the extreme caution such 
cases ought to inculcate, in founding genera and orders upon 
fragmentary remains. 

Speaking of the numerous Tertiary impressions referred to Pro- 
teacese, M. de Saporta points out the remarkable absence, or extreme 
rarity, of fruits resembling those characteristic of existing Proteaceae. 
This is especially singular, from the woody or coriaceous character of 
the fruits of the group. Prom the great abundance, however, of the 
leaf-impressions, and their marked form and nervation, similar to 
that of the Grevilleas, Dank si as, Dryandras, &c., of the present day, 
we are not bold enough to call in question the opinion generally 
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conceded bv fossil botanists and those who have discussed their 
«/ 

results, that Proteaceae were a dominant group in Central and 
Southern Europe during the later eocene and miocene periods. M. 
de Saporta says, “ qu’il n’est pas certain que les Proteacees ter- 
“ tiares aienf ete toujours pourvues des memes sortes de fruits ou de 
“ seinences que celles de notre epoque.” This question resolves itself 
into—(1) Is it more likely that Proteaceae of the early Tertiary had 
different fruits from existing Proteaceae, than (2) that some other 
order of that period had leaves like Proteaceae of the present day. 
The uncertainty here referred to is an example of the cloud envelop¬ 
ing almost the entire study of fossil plant remains. 

No fewer than six species of Pine are described from the “ gypses,” 
—four with binate, two with ternate or binate leaves,—and live 
species of Podocarpus, a genus impossible to recognize from leaves 
alone. Surely sufficient allowance has not been made for the 
probable variability of a smaller number of species. Podocarpus 
proximo, need not be distinct from P. gypsorum; indeed both, with 
P. linearis also, might belong to P. Lindleyana. 

The determinations of Gramopetalae and Leguminosae are ex¬ 
tremely unsatisfactory, as indeed are those of Professors Heer and 
Unger in the same groups. A Table is appended to the descriptive 
portion of M. de Saporta’s Memoir, exhibiting the localities out of 
Prance where each species not confined to Provence is found; also 
the living analogue of most of the species and the country where 
such are found. 

The discussion entered upon in M. de Saporta’s brochure upon 
the role of deciduous trees in the older Tertiary, we cannot at 
present follow. In reference to it, his conclusions are, “ that it is 
extremely probable that the deciduous plants of the Aix Plora 
occupied but a very secondary position, and if their impressions be 
very rare in the strata deposited at this epoch (prior to the miocene), 
this may be due to their habitat having "been at some little distance 
from the ancient shores, to their isolated occurrence and medium 
size.” Finally, he says, “ we may state that the periodical fall of the 
leaf in these species, far from involving the existence of a cold season, 
is a phenomenon quite reconcilable with the high temperature to 
which was due the profusion of tropical forms in the Flora of the 
1 gypse d’ Aix.’ ” 

XXXYI.—Uebee die (xEEassBuNDEL dee Pelanzen. Yon Dr. 
B. Caspary. 

Botanists will be apt to be a little startled to learn from the dis¬ 
tinguished and active Professor of Botany in the Konigsberg 
University that the greater number of Monocotyledons, as well as 
several Dicotyledons, are wholly or partially (i, e. in at least some 
of their organs) destitute of ‘ vessels.’ And their surprise will be 



CASPAR!" ON THE VESSELS OF PLANTS. 365 

none the less that amongst these evascnlar plants are included genera 
which have been usually regarded as possessing vessels of unusual 
length and diameter, as, for example, the Banana (stem), Nelumbium, 
and the Water Lilies. 

The above paper, of 34 pages, Dr. Caspary tells us is preliminary. 
A more complete essay upon the subject of vascular bundles he hopes 
to publish at some future time. It suffices, however, to enable us to 
form a tolerably fair estimate of the bearing of the principal points 
advanced, which, after all, seem to us considerably less important 
than at first sight might appear. The question hinges upon the 
definition of the vessel. If we strictly agree with Yon Mohl, that it 
must consist of a row of superimposed cells, which have become 
combined into a tube through the absorption of their cross walls, we 
must necessarily admit with Caspary, that, provided his observations 
are correct, many of the higher plants are evascular. 

On the other hand, it must be borne in mind that some Botanists 
have not accepted this definition. The late Professor Henfrey, in the 
‘Micrographic Dictionary’ (1856), says, “The term vessel is now 
“ generally contrasted with duct, to indicate a single, long tubular 
“ cell, with spiral deposits, in contradistinction to a canal formed of 
“ a row of short cells of similar character applied end to end and 
“ confluent.” Spiral vessels, he says further, though usually simple 
at first, “ ordinarily unite together by a kind of fusion; the conical 
“ extremities overlap to a certain extent, and thus the articulation 
“ is more or less oblique.” These confluent vessels “ pass insensibly 
“ into the ducts, which are similar confluent rows of cells with flat 
“ ends applied together.” Of course the presence of either ducts or 
vessels, thus distinguished, determined the vascular bundle in Pro¬ 
fessor Henfrey’s practice, as indeed in the practice of Botanists 
generally. But no one could be more fully aware of the very 
gradual transition between cell and vessel than Yon M ohl himself. 
He expressly says, “ Ho sharply defined line can be drawn between 
vessels and cells.” And the following passage, which we quote from 
his well-known “ Principles of the Anatomy, &c., of the Yegetable 
Cell” (Henfrey’s Translation, p. 2), must indicate pretty clearly the 
comparatively small importance in either a structural or physio¬ 
logical point of view, this eminent phytotomist must attach to Dr. 
Caspary’s observations. It maybe noted that Yon Mohl here speaks 
of vascular plants as the equivalents, not of one, but of both the 
sections ('planted fasciculares) of Caspary, in contradistinction to 
cellular plants as generally understood. 

“ The circumstances, that a plant is composed of cells alone, or 
“ also possesses vessels, have not that importance either in a syste- 
“ matic or a physiological point of view which De Candolle attributed 
“ to them when he used them for the primary division of the vege- 
“ table kingdom, into cellular and vascular plants, for these con- 
“ ditions do not run parallel with the total organization of plants, 
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“ since there exist both Cryptogamic and Phanerogamic plants with 
“ and without vessels.” 

Dr. Caspary does not disguise the extreme difficulty of deter¬ 
mining in some cases whether we have to deal with single cells or 
with a row of confluent cells. In the first place, the cross partitions 
which separate the cells in the compound vessel are very frequently 
but partially absorbed. It is usual in many plants to find traces of 
these transverse septa in the form of a network or transverse bars, 
the primary membrane only which occupied the interstices having 
been absorbed. But even this absorption of the primary membrane 
may often take place at a late stage in the development of the vessel, 
if indeed it do not often persist until the vessel ceases to take any 
active part in the economy of the plant. The age of the tissue, 
therefore, is a second consideration not to be lost sight of. Since 
then the technical distinction between cells and vessels rests upon 
the absorption more or less of the intervening partitions, which 
absorption may be of the smallest possible amount, we believe that 
in very many cases it will ever remain a matter of doubt whether a 
plant be vascular or evascular from Dr. Caspary’s point of view. 
We therefore think it undesirable to adopt the terminology proposed 
by Dr. Caspary for the general purposes of plant anatomy, though 
in some special investigations it may be well to employ it. At the 
same time we w'ould not be understood as wishing to imply that the 
careful investigation into the composition of the various tissues of 
plants is unworthy of the endeavour of botanists competent to un¬ 
dertake such inquiries. Bar from it. We regard Dr. Caspary’s 
essay as of no small interest, and as a contribution to Vegetable 
Anatomy likely to help us to future important generalisations. The 
principal features we shall briefly note. 

The author’s attention appears to have been first directed to the 
subject by his researches on the Anatomy of the Nymphseaceae, in 
which he found the so-called vessels to be made up of series of dis¬ 
tinct cells. The absence of vessels in the wmod of Coniferae (exclu¬ 
sive of Gnetaceee) and Cycadeae has long been known. Decently 
Mettenius has pointed out that Ferns, Lycopods, Equiseta, &c. do 
not possess compound vessels, and this observation Caspary confirms 
and extends to Isoeteae. We observe, by the way, that Schacht, in 
his 4 Lehrbuch,’ refers to the composition of the vessels of Isoetes, 
and states the same fact as Caspary A Around this nucleus many 
additional observations have been accumulated, especially by our 
author, enabling him to announce some general propositions, which, 
however, require, as he most fully admits, to be securely established 
upon yet more extended comparative investigation. We have stated 
that he finds the greater number of Monocotyledons to be destitute 

* Vol. i. 227. Speaking of the vessels of the abbreviated axis of Isoetes, he 
says:—“Die Querwande dermit einem SpiralbandeversehenenZellenscheinen hier 
nicht durchbrocheii zu sein.” 
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of compound vessels (ducts). Of nineteen Natural Orders, of which 
he has examined one or more representatives, he finds but five 
(Palmeae, Commelyneae, Junceae, Gramineae, and Cyperaceae) have 
compound vessels in all their organs. Six other Orders are destitute 
of these in all their organs (Aspidistreae, Hydrocharideae, Orchi- 
daceae (partim), Aroideae (partim), Lemnaceae, and Naiadeae). The 
larger proportion have them in their roots. Amongst Dicotyledons 
destitute of vessels, as Caspary understands them, are Aldrovanda, 
Nymphaeaceae, Ceralophyllum, and Monotropa. Houttuynia wants 
them in its leaves. The relations of the different modifications of 
vascular tissue in the several organs are described in a few aquatic 
genera of Dicotyledons and in Viscum. Dr. Caspary classifies the 
tissues thus : Planted vasculares of authors, he styles Plantce fasci¬ 
cular es. These are divided into PI. fascicular es vasculares (with 
compound vessels) and PI. fascic. cellular es (with simple vessels). 
The principal modifications of both are distinguished by their 
secondary deposits, whether annular, spiral, reticulated, scalariform, 
or dotted; these adjectives being respectively prefixed to vessel or 
conducting-cell (cellula conductrix, leitselle) according as they are 
compound or simple. 

We have referred to the often extreme difficulty of determining 
whether the pores of the cross partition walls of vessels be open or 
closed. It is recommended to examine the cross wall under a thin 
covering-glass after it has dried up, when the presence or absence of 
a membrane over the pores or slits may be ascertained by several 
delicate tests, chiefly optical, and, as we believe, very liable to deceive, 
as the colour of the light passing through the pores, or reflected from 
the membrane, the presence of microscopic particles on their 
surface, &c. 

XXXVII.—Om Galapagos-oarnes Vegetation. 1857.—Entjme- 

ratio Plantartjm in Insitlis Galapagensibijs hucijsque 

Observataritm. 1861.—Ueber die Vegetation der Gala- 

pagosinseln. Linnaea, 1862. By N. J. Andersson. 

Erom the very peculiar interest attaching to the Galapagos Archi¬ 
pelago in a Natural History point of view, it is with pleasure we find 
Dr. Andersson at length giving us an excellent resume, in German, 
of the remarkable botanical features of the group, embodying some 
important results, acquired by himself on the occasion of the visit 
paid to the Islands by the Swedish exploring frigate “ Eugenie,” to 
which he was attached as botanist. It is true some twelve years 
have elapsed since Dr. Andersson’s return, but nothing has been 
done in the meantime to disturb his summary. Surely another 
twelve years cannot pass without some worthy enterprise in this 
quarter ! A great deal remains to be done. Were an opportunity 
to offer of getting across from Guayaquil, and then again from island 
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to island, through favour of some East Pacific cruiser, or otherwise, 
we should not fail to find plenty of zealous naturalists ready for the 
adventure. The issue could scarcely he other than highly important 
to science and creditable to our Government, if, through its patron¬ 
age, the visit were accomplished. 

We say much remains to be done. The island Indefatigable, the 
second largest of the group, and upwards of twenty miles across, 
was visited by Dr. Andersson. He was the first botanist who ever 
set foot on it, and his stay was but for a few hours of one day. 
Nevertheless, several species of great interest were met with, in¬ 
cluding nine, which, so far as wre know, are peculiar to this island, 
and new to science. Indefatigable, however, has a comparatively 
very poor Flora. From the rest of the group touched at by the 
Swedish expedition, in the course of an eight days’ stay in the 
Archipelago—Chatham, Charles, Albemarle, and James—some 70 
new species were collected by Dr. Andersson, and a considerable 
amount of material accumulated, serving as the basis of a more 
thorough investigation than has been hitherto feasible into the pecu¬ 
liar relations of the Galapagos Flora, both in respect to the disper¬ 
sion through the group of the very numerous endemic species, and 
those common to other areas; no fewer than 118 species being added 
to the Galapageian Flora. 

Dr. Hooker’s well-known essay on the Flora of these Islands 
appeared nearly sixteen years ago.* It was based upon all the col¬ 
lections made previous to that date, the most important of which 
were those of Mr. Darwin, who visited four of the Islands in the 
Beagle expedition (1835), of Edmonstone, in the Herald (1845), and 
of Macrae, Cuming, and one or two others who gathered a few 
plants in one or other of the Islands. These are, of course, all 
worked up in Dr. Hooker’s paper. His enumeration included 225 
species of flowering plants. Dr. Andersson’s additions make a total 
of 332 Phanerogamia, of which no fewer than 174 appear to be pecu¬ 
liar to the Galapagos group. With this new material, Dr. Andersson 
has been enabled to extend and modify the comparisons instituted 
and suggested by Dr. Hooker. The result of these comparisons we 
briefly notice. 

Dr. Hooker directed attentionf to the unusually small proportion 
borne by Monocotyledons to Dicotyledons in the Galapagos Flora, 
the material at his disposal indicating the former as hardly equal to 
1 ; 9th of the latter. Dr. Andersson reduces the proportion to l/6th, 
estimating the Monocotyledons at 47, or l/8th of the entire vegeta¬ 
tion. Of these 47,22 species are endemic. It must be borne in 
mind, however, that Monocotyledons are almost invariably more 
imperfectly represented than Dicotyledons in the early collections 
received from countries but little explored. This arises partly from 

* Linn. Trans, xx. 235. f Linn. Trans, xx. 239. 
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the circumstance that many Monocotyledons wither up and wholly 
disappear in the dry season, and partly because many of them have 
very inconspicuous flowers. Grasses and sedges, indeed, are often 
quite neglected by non-botanical collectors. Of the total Phanero- 
gamia (332) 174 species are, as stated above, endemic. This 
extraordinarily large proportion of peculiar species presents itself 
under a very remarkable aspect when we inquire into the relations 
of the different Islands to each other in respect to the endemic 
plants. Each Island, as Dr. Hooker observes, stands, in this regard, 
in nearly the same relation to the rest of the group that the whole 
Archipelago bears to the American continent and the Polynesian 
Islands. Eor example, of the above 174 peculiar Galapageian species, 
only five are common to the five Islands, the botany of which has 
been hitherto partially explored. Very few indeed are common to 
any four, three, or two of the Islands, while Chatham possesses 26, 
Charles 40, Indefatigable 9, Albemarle 22, and James 26 (38 in 
Dr. Hooker’s Essay), peculiar to these respective Islands. The 
species common to five Islands or fewer, the Islands being specified, 
are tabulated. 

The relative proportions of the prevailing Natural Orders indi¬ 
cated by Dr. Hooker are necessarily altered by the recent additions. 
The largest 10 stand thus :■— 

Composites number 40 species, constituting 1 /8th of the Phane- 
rogamia; 29 species (and 22 genera) are endemic; of the remaining 
11, 8 are North American. 

Leguminosee, 30 species; l/10th of Phanerogamia; 7 endemic. 
No new genera. 

Gramineas, 32 species ; over l/10th Phanerogamia ; 15 are 
endemic; 14 of the remainder common to America and the Antilles. 

Euphorbiacese, 29 species. l/12th Phanerogamia—a relatively 
larger proportion than in any other area ; 22 are peculiar; of these 
Charles Island possesses 12, Chatham 12, Albemarle 9, James 6, In¬ 
defatigable 1. 20 species are confined each to a single Island. 

Amaranthacese, 18 species; l/18th Phanerogamia, 13—15 are 
peculiar. 

Eubiacese, 16 species. 
AsperifolieaB (Tournefortiese, PleliotropesB, &c.), 13 species. 
Solanacese, 12 species. 
Cyperacese, 12 species. 
Convolvulacese, 12 species. 
The Galapageian species Dr. Hooker referred to two main types : 

(1) the West Indian (including Panama), which he stated to include 
nearly all the plants common to other countries; and (2) the Mexi¬ 
can and temperate American, under which “the great majority” of 
the peculiar species rank. 

Dr. Andersson’s collations extend and confirm the correctness of 
this reference. Of the Continental species growing in the Galapagos, 
l/3rd, or a total of 63, are common to the Old as well as to the New 
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Woriel. Of these, thus extending westward as well as eastward from 
the G-alapagos, some reach the Cape Yercl Islands, West Africa, 
and the Cape of Good Hope, others fall off in Asia or its islands. 
But deducting 17 cultivated plants, or weeds of culture, from the 
above, the remainder, Dr. Andersson shows, are found to be species 
common to both hemispheres. This does not, however, invalidate 
the preponderant evidence in favour of the Central American and 
West Indian type. With regard to the relations of the species now 
endemic, Dr. Andersson has some interesting observations in con¬ 
nection with the inquiry as to their probable origin. From a colla¬ 
tion of representative and analogous forms, he arrives at the 
conclusion, confirming that arrived at by Mr. Darwin from zoological 
evidence, that it may be reasonably assumed that the Galapagos 
have derived their species from the American mainland, and that 
through the course of innumerable centuries a constant divergence 
from parent types has been in progress, resulting in the peculiar 
modifications which characterize the Flora of the present period. 

XXXVIII.—Memoire stir la Famille des Juglandees. Par 
M. Casimir De Candolle. Ann. Sc. Hat. 4e. Ser. xviii. 

Three months ago we had occasion to notice the essay of M. Alphonse 
De Candolle apropos of his revision of the Cupuliferae for the Pro- 
dromus. The memoir now before us, by his son, M. Casimir, con¬ 
tains a resume of various organographic and miscellaneous observa¬ 
tions, accumulated during a like revision of the Juglandese for the 
same work. It contains some valuable matter, scattered through 
40 pages, concerning this small Hatural Order, which is one of 
peculiar interest, from the narrow range of its species in respect to 
structure—from its serving, like another very restricted group, the 
Hamamelidese, as a connecting link between Orders of simple and of 
complex floral and carpological character—from the wide geographi¬ 
cal distribution of the species, and from the important part which 
there can be no doubt they filled in the Flora of Tertiary Europe. 

Of the affinities of the group, very little is said. There is not 
much, indeed, to say. Dr. Findley’s view, that they are related to 
the oaks and chesnuts, M. De Candolle rejects, on the ground of the 
simple leaves, divided ovary, and usually pendulous or laterally 
attached ovules of these genera. This suffices to preclude their being 
actually classed among Corylacese, which, indeed, Dr. Findley does 
not attempt, although M. De Candolle almost leaves it to be inferred 
that he does so. Plis words are, “ Cependant M. Findley (Veget. 
4e Kingd.) ies reunit a Valliance des Corylacees, qui comprend les 
“genres Corylus, F., Fagus, F., Castanea, Gaert., Quercus, F.” Dr. 
Findley includes Juglandese with Corylacese in his Quernales—the 
“ Quernal Alliance,” and says of their representative, “ If the walnut 
“ had a many-celled fruit and a cupule, there would be no very good 



DE CANDOLLE ON THE JTIGLANDE J2. 871 

“ reason for separating it from Mastworts, except its resinous 
“juices.” He nowhere goes the length of saying the walnut has 
either a many-celled fruit or an acorn-cup. It is by no means clear 
to us that Juglandese could have been better placed than in the 
‘ Vegetable Kingdom.’ The divided stigma of the Order appears to 
us as important an item in estimating the relationship between wal¬ 
nuts and oats as is that of the crumpled cotyledons of some oaks, 
advanced by Hr. Lindley. This indicates the essentially com¬ 
pound character of the ovary in the walnuts, while Corylacese, on the 
other hand, with this compound character yet a stage more fully ex¬ 
pressed in the development of dissepiments in the ovary, are never¬ 
theless almost invariably one-celled in fruit. It does not appear 
whether the accidental occurrence of two or more-celled Juglandese 
has ever been observed. The relationship of the group to Anacar- 
diacese adopted from Jussieu by the elder He Candolle, the author of 
this Memoir, as a dutiful grandson, appears more willing to favour. 
His suggestion of an analogy with Myricacese, a small and neglected 
order, is interesting. 

The Memoir is divided thus: Chapter I. Generality. Bistri- 
bution Geograpliique.—II. Organes de la Vegetation.—III. Organes 
de la fructification.—IV. Especes et Varietes Nouvelles.—V. Bivi¬ 
sion de la Eamille et ses Affinities.—VI. Juglandees Eossiles. 
The most important observations appear to be those upon the 
organogeny of the flowers, and the common types to which the male 
and female may be respectively referred. In the walnut, the male 
flowers are arranged in lateral catkins, each flower being subtended 
by a small bracteole, along which bracteole the base of the 6-lobed 
perianth is aduate. This perianth contains a variable number of 
stamens, in two or more rows, the outer set alternating with its 
divisions. The two outer perianth-lobes are antero-lateral, denoted 

by the figures 1 and 2 in the adjoining- 
diagram, b representing the subtending 
bracteole. The next following lobes are 
anterior, 3 ; and posterior, 4; the inner- 

2. most two are postero-lateral, 5 and 6. In 
Ca?ya, M. He Candolle describes the 
perianth of the staminate flower as 3-lobed, 
one of the lobes being anterior and exterior. 

This is the bractlet. The perianth proper, we should say, is reduced 
to 2 lobes, answering to the lobes 1 and 2 in the walnut. These, 
however, are adnate with b, and form a single envelope. Thus, in 
Cary a we have the flower of Juglans with the perianth lobes, 8, 4, 
5, and 6, undeveloped. 

With regard to the female flowers of these genera, in the walnut 
the six lobes of the perianth and the bracteole are united together 
with the ovary. The bract and perianth-lobes, 1 and 2, constitute 
the outer, the four remaining perianth-lobes the inner perianth. In 
the pistillate flower of Cary a the bract and three of the lobes unite 

N. H. R.—1863. 2 C 

4. 
5. 6. 

1. 
3. 
b. 
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together to constitute a single perianth. M. De Candolle does not 
explain how it is that the third lobe, which is developed in Cary a, 
answers to lobe 4 and not to 3, being posterior and opposed to the 
bract. He states, however, that lobe 4 exists often in the male 
flower, especially in C. olivaeformis. In brief, the perianth of the 
male flower of Juglans consists of lobes 1 to 6, adnate to the sub¬ 
tending bracteole; that of Cary a consists of lobes 1 and 2 only, 
similarly adnate. In the female flower of Juglans all the perianth- 
lobes of the male are represented. In that of Carya, lobes 1, 2, and 
4, with the adnate bracteole alone form the 4-lobed perianth. 

In the genus Jlatycarya (.Fortuncea, Lindley) we have a yet more 
simple floral structure. It is thus interpreted: the male flower 
consists of stamens inserted upon a disk in the axil of the bract, and 
is destitute of a perianth. In the female flower there are two lateral 
appendages adnate with the ovary, which is inserted in the axil of a 
free bract. These appendages are regarded as representing two of 
the lateral stamens of the male, the perianth being wholly abortive. 

An instructive account is given of the morphological relations of 
the septa, which are intruded into the originally 1-celled ovary of 
Juglandese. With respect to the characters which distinguish Carya 
from Juglans, besides those already referred to in the flower, M. He 
Candolle points out that the fruits of Carya differ in the two valves 
being opposed to the stigmas, not alternate with them as in Juglans, 
in the sutures of these valves being but slightly marked, and the 
surface usually smooth or finely striate. We shall be curious to 
learn how far the relation of the valves to the stigma is a constant 
distinction. At present we can scarcely concur in the propriety of 
generically separating Carya from Juglans, especially that, as M. De 
Candolle says, the number of lobes of the perianth, employed as an 
important generic mark, is almost always reduced towards the ex¬ 
tremities of the male catkins in Juglans—the terminal flowers having 
but a 4 or 3-lobed perianth, as in Carya. It is worth while, in con¬ 
nection with this reduction, to refer to the observations and reason¬ 
ing of M. Alph. De Candolle upon characters variable in the same 
specimen, and their application for systematic purposes, in the 
Memoir upon the Cupuliferae before referred to. 

About 40 fossil tertiary species of Juglandess have been de¬ 
scribed. Although a very large proportion of these are probably 
either not Juglandeae at all, or not specifically distinct, yet we may 
safely assign an important role to the group at this early period. 
At the present time M. De Candolle reckons but 34 species. He 
has had the opportunity of examining but three fossil fruits, and these 
he inclines to refer to Juglans rather than to Carya ; an item of evi¬ 
dence, by the way, favouring an Asiatic rather than an * Atlantis’ 
migration, as explanatory of the community of type in the Tertiary 
vegetation of Europe and that now existing in East America. 

Six illustrative plates accompany the Memoir. 
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XXXIX.—Prodromus Florae Novo-Gran atensis, ou Enumera¬ 

tion des Plantes de la Nouvelle-Grenade avec description 

des Esr&CES nouvelles. Par MM. J. Triana et J. E. Planchon. 
Annales des Sciences Naturelles, ser. 4, vol. xvii. Botanique (to be 
continued and reissued as a separate publication). 

Memoirs sur la Famille des Guttieeres. Par J. E. Planchon, 
D.M. et Jose Triana, D.M. Annales des Sciences Naturelles, ser. 
4, vols. xiii to xvi., (reissued in a separate volume). Paris, 1862. 

These two papers are good examples of the two classes most to 
be recommended to partial workers in systematic botany, as useful 
contributions to science, although in different degrees—a critical 
enumeration of all the plants of a country, and a monograph of all 
the species of a group—-the one more practically useful to the inves¬ 
tigator of the vegetable productions of the particular country re¬ 
ferred to, the other always a much greater step in the advancement 
of science. Although one of them is as yet a commencement only, 
we here take them together as being by the same authors, the one 
having as it were grown out of the other. Both papers are dis¬ 
tinguished by accuracy of observation and soundness of views, and 
illustrate well the comparative merits of each class of works. 

Dr. Jose Triana, an active and intelligent young botanist, a native, 
as we believe, or at any rate a citizen of New Grenada, was employed 
in the chorographic expedition organized under the administration of 
General J. H. Lopez, and after six years of travel through the 
various provinces of that republic, he came over to Paris in 1857, 
for the purpose of determining the specimens he had collected, with 
a view to compiling, for the benefit of his countrymen, a popular 
work on the vegetable productions of their territory. The first in¬ 
spection, however, of the herbaria of Paris and London showed him 
how little was as yet really known of the vast botanical treasures of 
that luxuriant district of tropical America, and that a compilation 
was impossible for want of any scientific investigation on which it 
could be founded. Lie therefore changed his plan, and having secured 
the collaboration of Dr. Planchon, whose guidance as to the scientific 
portion of the work was essential, and having, after much negotiation, 
obtained the indispensable sanction and promise of support from 
the Government of his country, he set earnestly to work at a general 
Flora of New Grenada. For this he had excellent materials. Besides 
his own collections and those remitted to him by M. Linden, he had 
all those of the Herbarium of the Jardin des Plantes, where he 
worked, and he was enabled to borrow much from the herbaria of 
Delessert, De Candolle, Boissier, and Sagot. For the necessary con¬ 
sultation of books he was not so well off. The library of the bota¬ 
nical department of the Jardin des Plantes is confined to a few only 
of the systematic works in most common use, and although Deles- 
sert’s Botanical Library, one of the richest known, is liberally open 
to all working botanists, the crossing half Paris every time a reference 
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was to be verified was more than could be expected. Another draw¬ 
back was the residence of his collaborator at Montpellier, at a 
distance of 500 miles from Paris, and away from any rich general 
herbarium. This entailed long correspondence and repeated delays, 
and when at length the first volume was ready for press, revolutions 
and civil wars stopped all supplies from the Government of New Gre¬ 
nada, and after years of alternate hopes and fears the completion of 
the great work originally contemplated was indefinitely postponed. 
The present Government,, has, however, so far come forward as to 
enable arrangements to be made for the publication of the first 
volume at least in an abridged form, in the Arm ales des Sciences Na- 
turelles, in detached portions, to be afterwards reissued as a separate 
work. This mode of publication, which the authors also adopted for 
the monograph of Guttiferse, has the advantage of saving from pecu¬ 
niary loss scientific labourers who can ill afford it; the chief in¬ 
convenience, independent of delay, is the impossibility of ascertaining 
the date of publication of new species in case of disputes as to 
priority, the Annales being habitually antedated, while the collected 
volumes are in a great measure post dated. 

In substance this Prodromus Florae Novo-Granatensis is not an 
abridged synopsis for the use of residents or travellers in New Gre¬ 
nada, but a critical enumeration for the use of the general botanist 
who has a library at his command, for diagnostic characters are not 
given. The names of the published species are accompanied by such 
references, ascertained synonyms, or critical observations, as the 
earnest labours of Triana, and the extensive knowledge and sound 
judgment of Planchon have enabled them to supply ; the observations 
always given in the French language. The new and imperfectly known 
species are described in Latin, the descriptions being given in the no¬ 
minative case where the species had been previously published, in the 
ablative case when new, a distinction of which we do not see the 
benefit. The ablative absolute was the form given by Linnaeus 
to his diagnoses in which he expressed within the prescribed limit of 
twelve words the most striking or best contrasted characters of each 
species. These might be sufficient so long as the species of each 
genus or section were few and comprehensive. But as the number 
of species increased, and their variability became better known, 
diagnoses professing to include all absolute characters (i. e. all those 
without which a plant would not be conspecific) came to be more 
extended, the twelve words growing into more than as many lines, 
numerous alterations were introduced in order to admit all known 
varieties, until, in many recent works the description of all modifica¬ 
tions in number, form, or structure, conventionally taken as absolute 
or essential characters has been introduced into the ablative diagnoses, 
and the nominative description has been reserved for little more than 
dimensions, colour, etc. supposed to be accessory only. There are 
some cases, however, where, within certain limits, dimensions and 
colour have proved more constant than form or number ; accordingly 
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even those are now admitted into the ablative diagnoses, which, in 
Triana and Planch on’s Flora for instance, only differ in general from 
descriptions in their inconvenient phraseology. It would be a great 
improvement in our modern systematic works, whether Floras or 
Monographs, if the Linnean restrictions on diagnoses were again en¬ 
forced, including in them only the most striking, essential, or con¬ 
trasted characters, under the distinct understanding that they are to 
serve as a guide only to the reader, who would then rely upon the 
detailed description in a more manageable nominative form, in broken 
sentences, for the absolute identification of his species. 

At the conclusion of each natural Order a few lines are very use¬ 
fully devoted to a sketch of the geographical relations of its New- 
Grenadine representatives, and the synonymy and critical observa¬ 
tions are, as might be expected from so sound a botanist as Dr. 
Planchon, generally to be depended on so far as they go. But in 
this respect, as well as in specific affinities, completeness as to what 
is already known, and even in some cases accuracy, can only be at¬ 
tained by treating each species or group in succession monographi- 
eally. It is for this reason that, with equal merits of authorship, 
the observations of the monographist always inspire greater confi¬ 
dence, and are therefore much more important than the passing cri¬ 
ticisms of the enumerator of the plants of a collection, or of a 
district. The need of such a comprehensive research became parti¬ 
cularly apparent to our authors when they came to Guttiferse, of 
which they had much that was new to deal with. This Order is much 
more abundant within the tropics, than the comparatively scanty 
specimens we possess would lead us to suppose. The rigid succu¬ 
lent or gummy leaves, flowers, and fruit, are not tempting to ordinary 
collectors, who seek for showy plants, easily preserved. The speci¬ 
mens are, moreover, very apt to fall to pieces when dry, the flowers 
are often few and mostly dioecious, and thus complete and well-matched 
specimens of some of the commonest kinds are rare in herbaria. 
Guttiferse had thus been generally neglected, or, with few excep¬ 
tions, ill-defined and badly grouped. The new forms supplied by the 
New Grenada collections could not be determined without a revision 
of the genera next to which they should be placed, and Dr. Planchon’s 
sagacity soon discovered the necessity of remodelling the whole system 
of their classification. In attempting this he found so much that was 
new and interesting in the varieties of floral structure and symmetry 
in species otherwise too closely allied to be generically separated, that 
he and his collaborator were induced to proceed to a detailed 
examination of every species of which they could procure specimens, 
and thus it was that the excellent and elaborate monographic memoir 
grew out of the enumeration they were preparing. And no work 
illustrates better the impossibility of determining a priori, whether a 
character first observed in a newly-discovered species is or not a good 
generic distinction. Their first impulse in determining M. Triana’s 
novelties was to propose a number of new monotypic genera. In 
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their first general synopsis of the genera of the Order, they were in¬ 
duced to consolidate a few of these, as well as several similar ones, 
proposed by other botanists—and at length the careful examination 
of all the species made them hesitate about the distinctness of several 
more, which they had retained in their first general review. A still 
further consolidation has, in some instances, been proposed by Ben- 
tham and Hooker, in their Genera Plantarum, where they have in all 
essential particulars confirmed and adopted the views of Messrs. 
Planchon and Triana. 

The striking peculiarity of Guttiferse being the great diversity of 
structure in a very natural group, “ variety in unity,” as our authors 
express it, the difficulty of dividing it into tribes and genera was 
not, as in many other cases, to find characters, but to select them, and 
in this Messrs. Planchon and Triana have been eminently successful; 
they reject, as secondary, the placentation of the ovary and the 
nature of the fruit (as to consistence, dehiscence, &c.) and place still 
lower down the estivation of the floral envelopes and structure of the 
androecium, giving primary importance to the structure of the seed. 
It had long been known that the embryo of many Guttiferse ap¬ 
peared in the form of a thick, hard, fleshy homogeneous mass, 
traversed, in some instances, by a linear distinct portion of a looser 
texture; on the other hand, two large fleshy, more or less distinct 
cotyledons had been observed in Calophyllese; and in two different 
species of Clusia, two minute but distinct cotyledons at one end of 
the homogeneous mass had been pointed out by L. C. Bichard and 
by Turpin, but overlooked by most subsequent authors. This gave 
rise to much discussion, whether the ordinary embryo of the Order 
must be considered as composed of two consolidated cotyledons, or 
of an albumen with a slender central embryo, or of an albuminous 
development of a ceutral radicle, with minute or wholly aborted 
cotyledons. Dr. Planchon has shown that all these explanations are 
wrong if applied to all Guttiferse, as there are, in fact, three distinct 
types of embryo, lstly, An enormous apparently homogeneous 
radicle (rostellum, tigellus, or caulicle, of modern refined terminolo- 
gists), with two small but distinct cotyledons at one end, and de¬ 
veloping the root from the other end; 2ndly, An equally large 
radicle, traversed by a central pith, the cotyledons wholly aborted 
or so rudimentary as to be rather imagined than seen ; and 3rdly, Two 
large fleshy cotyledons, with an exceedingly small radicle.* These 
are taken as the essential characters of the three principal tribes, 
ClusiesB, Garciniese, and Calophyllese. A few species, with a peculiar 
habit and style, are distinguished from Garciniese as a fourth tribe, 
under the name of Moronobese, and the anomalous genus Quiina is 

* By some oversight, the detailed observations on the structure of the seed of 
the Calophyllese are omitted in Messrs. Planchon and Triana’s Memoir. In p. 220 
we are referred to the organographic part, where, p. 327, three types of Guttiferous 
embryos are spoken of, but only two described. 
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added as a fifth tribe. It might be objected, that the embryoDic 
character is practically useless, as it is very rare to find seeds in 
herbarium specimens, and some might think that it wants veri¬ 
fication, not having been ascertained in one-half, perhaps not in 
one-fourth, of the species known. But it has been ascertained in 
so large a proportion of the genera that we are justified in infer¬ 
ring its constancy; and, for practical purposes, it is accompanied by 
a combination of secondary characters, derived from the flower, 
which will readily guide us to the proper tribe, independently of the 
general facies peculiar to each. Thus, Clusiese have distinct broad 
radiating stigmas, either sessile, or borne on distinct styles, the 
number of ovules in each cell of the ovary being variable; Moronobese 
have a single branched style, and always several ovules to each cell; 
Glarciniese a single peltate stigma, and only one ovule to each cell; 
and Calophyllese an elongated single or branched style, and one, two, 
or four ovules to the whole ovary. 

In form, the memoir is divided into two parts, systematic and 
organographic. The first portion is very detailed, and, as far as the 
genera are concerned, the form adopted is excellent, that of a short 
synopsis of contracted characters, and detailed descriptions under 
each genus. As to species, the new and little-known ones are care¬ 
fully and accurately described, although, in some instances, multiplied 
beyond what our own experience would justify, and we regret to see 
that confusion we have already remarked upon between ablative and 
nominative descriptions, with nothing to guide the reader in the 
shape of short diagnoses or tabular synopses of contrasted characters. 
Several species also, supposed to be sufficiently known, are accom¬ 
panied by references only to published works, without either charac¬ 
ter or description. This practice, generally pursued in many of the 
most valuable and elaborate Erench monographs (e. gr. in A. de 
Jussieu’s admirable Memoir on Malpighiacese) diminishes much their 
practical utility, inasmuch as it prevents the determining a plant with¬ 
out recourse to other works often too costly for the private library of 
a botanist, and the only advantage gained is the saving of a few pages 
of letter-press. The labour of adding a few characteristic lines to 
each of these species would be very little, the authors having neces¬ 
sarily verified the published descriptions of all the species. Erench 
botanists entertain, however, the idea that, by combining what might 
be (though falsely) taken for mere compilation with their original 
observations, they would diminish the scientific reputation of their 
work. This appears to us to be a great mistake. We canuot con¬ 
sider it any detraction from their personal glory to have combined 
practical usefulness with intrinsic merit. 

The organological portion contains much that is deserving of 
study, especially as to the variability in some genera of characters, 
which, in other instances, are considered almost of ordinal import¬ 
ance. The diversity of floral symmetry is much dwelt upon. Op¬ 
posite decussate foliar organs with whorled or variously imbricate 
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floral organs are not unfrequent among Dicotyledons, but here we 
have the arrangement diversified by the decussation more or less 
invading the flowers, or by the irregular imbrication descending into 
the bracts, besides great diversity in the mode of imbrication or 
superposition of the floral parts. The number, position, and structure 
of the stamens present in the large and very natural genus Glusia 
discrepancies, which would, we believe, in scarcely any other instance 
be admitted as of anything less than generic value. The two oppo¬ 
site positions of the raphe, ventral or dorsal (with the ovule in 
both cases pendulous), which many modern botanists, especially 
those of the organogenic school, consider as absolute ordinal 
characters, are here exemplified in two monotypic genera, Pilosperma 
and Helvetia, scarcely distinguished from each other in any other 
particular. The diversities in the fruit of Guttiferse and the much- 
discussed question of the integuments of the seed are also entered 
upon by Messrs. Planchon and Triana, as well as the little that is 
known on its germination. But the latter portion of the Memoir 
appears to have been cut short, in order to enable the authors to 
resume the Prodromus of the JSTew Grenada flora, which is also the 
reason alleged for deferring, for the present, the intended third part 
of the Memoir, treating of the geographical distribution, affinities, 
and economic application of Guttiferse. It is to be hoped, however, 
that circumstances may ere long enable Dr. Planchon at least to 
publish the remainder of his observations on this most interesting 
Order, which cannot fail to be a valuable contribution to science. 

XL.—Botany oe the Journey oe H.B.H. Prince Waldemar 

of Prussia (Die Botanischen Ergebnisse, &c.). The Plants 
collected by Dr. Werner Hoffmeister, Physician to H.B.H. in 
Ceylon, the Himalaya, and on the borders of Tibet, and described 
by Dr. P. Klotzsch, and Dr. Aug. Garcke. With 100 litho¬ 
graphed plates. Berlin, 1862. 1 vol. 4to. 

Dr. Hoeemeister was attached as physician to the suite of Prince 
Waldemar of Prussia, who made a tour through British India in the 
year 1845. The party visited Ceylon, proceeded to Calcutta, and 
thence to Nipal, where, as usual, the narrow and exclusive policy of 
the authorities, debarred all access to the interior of the country, and 
restricted them to the neighbourhood of the Valley of Katmandu, 
the capital. Erom Nipal they proceeded to Kami Tal, in Kumaon, 
from which place their Plimalayan travels may, in fact, be said to 
have begun. Prom Naini Tal they struck into the mountains in a 
N.W. direction, crossing in succession the lofty mountain ranges, 
which separate from each other different tributaries of the Ganges, 
gradually increasing their elevation as they came nearer to the 
snowy mountains. After a visit to Gangutri, near which place the 
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main stream of the Granges issues from beneath a glacier, they crossed 
a lofty pass from the Ganges basin into that of the Sutlej, entering the 
district of Kunawer by the Baspa valley. In Kunawer, they ascended 
the Sutlej valley as far as Shipke, on the borders of Chinese Tibet. 
Thence they returned to the Indian plain by Simla, just at the time 
when the invasion of British territory by the turbulent Sikh soldiery 
of the Punjab began the campaign of 1845-6. The Prince and his 
suite were present at the battle of Perozeshah, on the 21st of Dec. 
1845, in which action Dr. Ploffmeister was unfortunately killed by a 
grape shot whilst riding by the Prince’s side. 

During this journey, which had so sad and unlooked for a termi¬ 
nation, Dr. Hoffmeister was a close observer of the natural features 
of the country traversed, and made an interesting botanical collection. 
Botany was of course only one of many subjects to which his atten¬ 
tion was directed, and the travellers passed over the ground too 
hurriedly to permit of extensive collections being made. It will be 
seen from the sketch just given that the journey lay through countries 
already more than once explored by Botanists. Hipal was for a long 
time the head-quarters, first of Wallich himself, and then of his staff 
of collectors. It does not appear, however, that Dr. Hoffmeister 
collected to any considerable extent while there. The province of 
Kumaon was carefully examined by Blinkworth, and others of Wal- 
lich’s collectors. Garhwal is that part of the Himalaya nearest to 
the Saharanpore Botanic Garden, and had been for a long succession 
of years visited by Boyle and Falconer. Kunawer, on the north face 
of a snowy range which separates the Jumna and Ganges from the 
Sutlej, had not only been traversed by Boyle’s collectors, but had 
been most carefully explored by Jacquemont, whose observations and 
results were before the world. 

The lamented death of Dr. Hoffmeister prevented any revision of 
his memoranda on the vegetation of the country; and also the ar¬ 
rangement of the collections. With the exception of the Ceylon 
plants (few in number), the specimens have no special localities 
attached. The published list, however, shows that the collections 
were made chiefly, if not entirely, in the western Himalaya, in a 
journey of about three months, during which a very great extent of 
difficult country was traversed at a rapid rate, which must have made 
the preservation of the specimens both difficult and laborious. It is, 
therefore, creditable to Dr. Hoffmeister, that he should have brought 
away with him so many interesting plants, in sufficiently good condi¬ 
tion for accurate determination, as are contained in the list. The 
number of plants in the collection is estimated by Dr. Klotzsch at 
456, of which figures are given of 102 in 98 plates.# 

With every desire to avoid anything like censure on a botanist so 
distinguished and deservedly esteemed as the late Dr. Klotzsch, by 
whom the determinations of genera and species in this work were 

* The double plates to Rhododendron argentevm must be deducted from the 
total number, 100, as that plant, which is found only in the Eastern Himalaya, was 
not collected by Dr. Hoffmeister. 
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made, it is impossible to avoid remarking on the extreme laxity of 
ideas regarding the value and distinctness of genera and species, 
which has led to the establishment of so many bad genera and species. 
In justice to Herr Garcke, we must not omit to mention that he is 
quite conscious of this defect, and that he has rectified it as far as he 
felt able to do so. The number of new genera indicated is seven, of 
which G-arcke has reduced four, namely, Bterocyclus, referred to 
Symenolaenct (TJmbelliferse), Carpophora and Timaeosia, which are 
shown to be founded on published species of Silene and Qypsophila, 
and Hersilea, which belongs to Aster. Of the three remaining genera, 
Lepidopelma is evidently the Euphorbiaceous genus Sarcococca, and 
Leptanthe (Boragineae), is Macrotomici Benthami, DC. The Endo¬ 
genous genus, Stachyopogon, though unfortunately not really new, is 
by far the most interesting plant illustrated in the work, as it con¬ 
stitutes a type which, though collected by Wallich, Griffith, and Hoyle, 
before Hofimeister, and by Hooker and Strachey after him, has 
not yet been published as Himalayan. It is identical with the North 
American and Japanese genus Aletris, formerly referred doubtfully 
to Irideae, but now by A. Gray and others appended to the imper¬ 
fectly defined group, Hsemodoraceae, but which seems to differ from 
Melanthaceae only by an almost evanescent adhesion of the perianth 
to the ovary. It resembles much in general appearance the genus 
Totieldia, to which, indeed, one of the Himalayan species was referred 
by Wallich. 

With regard to species, as already stated, the total number is 
estimated by Dr. Klotzsch at 456. Of these he considers 108 to be 
new, and gives figures of almost all of these. Confining our attention 
to the Exogens, because Dr. Garcke seems to have printed, without 
alteration, IQotzsch’s MSS. of the Endogens, which was left in a 
state of readiness for press, we find that out of 93 species figured as 
new, 39 are identified by Dr. Garcke, without hesitation, with already 
existing species, and that the very close relationship of 16 others 
to well known plants is indicated. Dr. Garcke has, therefore, made 
good use of the Indian collections which he had at hand. Had his 
materials been more complete, he would, we believe, have been able 
to identify every one of the species figured with those of other col¬ 
lectors, and, with only one or two exceptions, with already published 
species. 

Dr. Klotzsch had prepared for this work a conspectus of the 
classification of plants, which, in his opinion, makes it easy for any 
one who possesses an elementary knowledge of Botany, to determine 
the class and family to which a plant belongs. We may, perhaps, 
have an opportunity at some future time of returning to this con¬ 
spectus, and comparing it with other recent attempts of a similar 
kind. Eor the present it may suffice to say, that like all other modes 
of grouping plants, it presents many exceptions, which make its 
practical application difficult, and that it does not appear to us to 
possess any advantages over the classification in common , use. 
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XLI.—Man’s Place in Nature. 

Evidence as to Man’s Place in Nature. By Thomas Henry 
Huxley, Eellow of the Boyal Society. London, 1863. "Williams 
and Norgate. 

Under the title of “Evidence as to Man’s.Place in Nature”—a 
subject which has occasioned much controversy during the last few 
years, as the readers of the Natural History Beview cannot fail to 
be aware—our esteemed colleague, Prof. Huxley, has united three 
essays, the greater part of which “ has been already published in 
the form of oral discourses, addressed to widely different audiences 
during the past three years.” The first of these treats of the “ Na¬ 
tural History of Manlike Apes,” the second is devoted to the 
“ Belation of Man to the lower animals,” and the last gives us an 
account of certain recently discovered fossil remains of man, being 
the well-known fragments of skulls found in the caves of Engis in 
Belgium, and in the Neanderthal in Gfermany. ' 

Prof. Huxley commences his first essay with a review of the 
semi-fabulous Anthropomorpha (as Linnaeus called them), mentioned 
by the older authors. He speaks of the “ Pongo ” of Purchas, the 
“ Orang ” of Tulpius, the “ Pigmie ” of Tyson, and the “ Mandrill ” 
or “ Boggie” of William Smith, and endeavours to ascertain which of 
the Anthropoid Apes were really indicated under these names. He 
then proceeds to the more reliable accounts of modem authorities, 
and shows the gradual process by which after two centuries and 
a-half, we have arrived at the clear result that there are “ four dis- 
“ tinct kinds of Anthropoids: in Eastern Asia the Gibbons and 
“ Orangs; in Western Africa the Chimpanzee and Gorilla.” 

“ Sound knowledge,” observes Prof. Huxley, “ respecting the 
“ habits and mode of life of the manlike Apes has been even more 
“ difficult of attainment than correct information as regards their 
“ structure.” 

“ Once in a generation, a Wallace may be found physically, 
“ mentally, and morally qualified to wander unscathed through the 
“ tropical wilds of America and of Asia; to form magnificent col- 
“ lections as he wanders; and withal to think out sagaciously the 
“ conclusions suggested by his collections: but, to the ordinary 
“ explorer or collector, the dense forests of equatorial Asia and 
“ Africa which constitute the favourite habitation of the Orang, the 
“ Chimpanzee, and the Gorilla, present difficulties of no ordinary 
“ magnitude: and the man who risks his life by even a short visit to 
" the malarious shores of those regions may well be excused if he 
“ shrinks from facing the dangers of the interior; if he contents 
“ himself with stimulating the industry of the better seasoned natives, 
“ and collecting and collating the more or less mythical reports and 
“ traditions with which they are too ready to supply him.” 
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Under these circumstances there is still much to be done before 
a real acquaintance with the habits of the manlike Apes can be 
arrived at, particularly as regards the Chimpanzee and Gorilla. Our 
best authorities at present on the Gibbons as observed in a state of 
nature, are Salomon Muller and Du van cel; on the Orang, Muller and 
Wallace. As concerns the Chimpanzee and Gorilla, Dr. Thomas 
Savage—the discoverer of the latter animal—is our only reliable 
authority. Prof. Huxley gives us full particulars of the habits of 
the manlike Apes as narrated by these witnesses. He abstains from 
quoting Mr. Du Chaillu—popularly supposed to be our only au¬ 
thority on the Gorilla—“ not because of any inherent impossibility 
“ in Mr. Du Chaillu’s assertions, nor from any wish to throw sus- 
“ picions on his veracity, but because so long as his narrative remains 
“ in its present state of unexplained and apparently inexplicable 
“ confusion, it has no claim to original authority respecting any 
“ subject whatever.” 

Prof. Huxley’s second essay, u on the relations of man to the 
lower animals ” is, perhaps the most important of the three. The 

weighty fact that “ man is identical in the physical processes by 
“ which he originates—identical in the early stages of his forma- 
“ tion—identical in the mode of his nutrition, before and after his 
“ birth, with the animals which lie immediately below him in the 
“ scale,” is commented upon by our author as full of significance. 
Man resembles them “ as they resemble one another,” and “ differs 
“ from them as they differ from one another.” 

The problem to be solved is the estimation of the amount of 
difference between Man (considered purely as an animal) and the 
creatures most nearly allied to him. The great Linnaeus, as every one 
knows, arranged Homo simply as a genus of the order Primates, 
Prof. Owen and other authorities whose views are entitled to 
respect, declare that man must form a separate order of the Mam¬ 
malian class. Prof. Huxley invokes the aid of a “ Scientific Saturnian,’’ 
entirely free from all human prejudices, and shows that such a person 
coming to our earth from another planet and calmly discussing this 
question, would necessarily decide that Homo is merely entitled to 
rank as a member of the same order as the Apes and Lemurs of the 
same globe. This order, according to Prof. Huxley’s views, should 
embrace “ seven families, of about equal systematic value”—namely: 

1. Antin'opini containing Man. 
2. 
3. 

Catarhini 
Platyrhini 

4. Arctopithecini 
5. Lemurini 
6. 0lieiromyini 
7. Galeopithecini 

33 

33 

33 

3> 

Apes of the Old World. 
Apes of the New World, except the 

Marmosets. 
Marmosets. 
Lemurs. 
Aye-aye. 
Galeopithecus. 

“But if Man,” continues Prof. Huxley, “be separated by no 
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u greater structural barrier from the brutes than they are from one 
c< another—then it seems to follow that if any physical process of 
“ connection can be discovered by which the genera and families of 
“ ordinary animals have been produced, that process of connection is 
“ amply sufficient to account for the origin of Man. In other words, 
“ if it could be shown that the Marmosets, for example, have arisen 
Si by gradual modification of the ordinary IJlcityrliini or that both 
“ Marmosets and Flatyrhini, are modified ramifications of a primitive 
“ stock—then there would be no external ground for doubting that 
“ man might have originated, in the one case, by the gradual modi- 
“ fication of a manlike ape—or in the other case as a ramification of 
“ the same primitive stock as these apes.” 

At the present moment Prof. Huxley is of opinion that there is 
“ only one such physical process of connection with any evidence in 
“ its favour,” namely, that suggested by Mr. Darwin. Prof. Huxley 
is also of opinion that Mr. Darwin has satisfactorily proved first, that 
what is termed “ Selection or Selective modification ” “ must occur 
“ and does occur in natureand secondly, that “ such selection is com- 
“ petent to produce forms as distinct structurally as some genera 
“ are.” But in addition to their structural differences, species of 
animals and plants exhibit also 'physiological characters, and the 
question is, is Mr. Darwin’s hypothesis consonant with the observed 
physical divergences of species ? 

As regards one important physiological character it seems that this 
is not the case. “ So long as all the animals and plants certainly pro- 
“ duced by selective breeding from a common stock are fertile inter se, 
“ we have a fact that the Darwinian hypothesis will not explain. Por 
“ what are known as distinct species structurally are for the most 
“ part either altogether incompetent to breed with one another, or 
“ if they breed, their progeny is not fertile inter se.” Prof. Huxley 
therefore adopts Mr. Darwin’s hypothesis, “ subject to the production 
“ of proof that physiological species may be produced by selective 
“ breeding: just as a physical philosopher may accept the un- 
“ dulatory theory of light subject to the proof of the existence of 
“ hypothetical ether; or as the chemist adopts the atomic theory, 
“ subject to the proof of the existence of atoms ; and for exactly the 
“ same reasons, namely, that it has an immense primd facie proba- 
“ bility; that it is the only means at present within reach of 
“ reducing the chaos of observed facts to order; and lastly, that it 
“ is the most powerful instrument of investigation which has been 
“ presented to naturalists since the invention of the natural system 
“ of classification and the commencement of the systematic study of 
u embryology.” 

“ But, even leaving Mr. Darwin’s views aside,” continues Prof. 
Huxley, “the whole analogy of natural operations furnishes so 
“ complete and crushing an argument against the intervention of any 
“ but what are termed secondary causes in the production of all the 
“ phenomena of the universe ; that in view of the intimate relations 
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“ between man and the rest of the living world; and between the 
“ forces exerted by the latter and all other forces, I can see no excuse 
“ for doubting that all are co-ordinated terms of Nature’s great pro- 
“ gression, from the formless to the formed—from the inorganic to 
“ the organic—from blind force to conscious intellect and will/’ 

If Man is the modified descendant of a manlike ape or a ramifi¬ 
cation of the same primitive stock, we might expect to discover 
remains of ancient races of Man which would exhibit characters 
intermediate between those of the Anthropini and Catarhini. Prof. 
Huxley’s third essay is occupied with an examination of what is 
now known on this subject. 

The principal fossil human remains hitherto discovered, are those 
of the caves of Engis in Belgium and of the Neanderthal near 
Diisseldorf. These have been pronounced upon competent authority 
to be of the same epoch as the Mammoth (Elephas primigenius) and 
the Woolly Rhinoceros {Rhinoceros tichorhinus). We need not follow 
Prof. Huxley into his discussion of these remains—particularly as the 
facts which he relates must be familiar to all readers of this Journal. 
It is quite sufficient to give the results arrived at after examination 
of these facts in the words of the author, who sums up the case as 
follows:— 

“ In conclusion, I may say, that the fossil remains of Man, hitherto 
“ discovered, do not seem to me to take us appreciably nearer to that 
u lower pithecoid form, by the modification of which he has, probably, 
“ become what he is. And considering what is now known of the 
“ most ancient races of men ; seeing that they fashioned flint axes and 
“ flint knives and bone skewers, of much the same pattern as those 
“ fabricated by the lowest savages at the present day, and that we 
“ have every reason to believe the habits and modes of living of such 
“ people to have remained the same from the time of the Mammoth 
11 and the Tichorhine Rhinoceros till now, I do not know that the 
“ result is other than might be expected. 

“ Where then must we look for primaeval Man? Was the oldest 
“ Homo sapiens pliocene or miocene, or yet more ancient P In still 
“ older strata do the fossilized bones of an Ape more anthropoid, or a 
“ Man more pithecoid, than any yet known await the researches of 
“ some unborn palaeontologist P 

“ Time will show. But in the meanwhile, if any form of the 
“ doctrine of progressive development is correct, we must extend by 
“ long epochs the most liberal estimate that has yet been made of the 
“ antiquity of Man.” 
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XLII.—Tiie Naturalist oh the Amazons. 

The Naturalist on the Biver Amazons—a record oe Adven¬ 

tures—Habits of Animals—Sketches of Brazilian and 

Indian Life, and aspects of Nature under the Equator 

during eleven years of Travel. By Henry "Walter Bates, 
2 vols. 8vo. London, 1863. John Murray. 

In April, 1848, the author of the present volumes left England in 
company with Mr. A. B. Wallace—“ who has since acquired wide 
fame in connection with the Darwinian theory of Natural Selection,” 
on a joint expedition up the river Amazons, for the purpose of in¬ 
vestigating the Natural History of the vast wood-region traversed 
by that mighty river and its numerous tributaries. Mr. Wallace 
returned to England after four years stay, and was, we believe, 
unlucky enough to lose the greater part of his collections by the 
shipwreck of the vessel in which lie had transmitted them to London. 
Mr. Bates prolonged his residence in the Amazon-valley seven years 
after Mr. Wallace's departure, and did not revisit his native country 
again until 1859. Mr. Bates was also more fortunate than his com¬ 
panion hi bringing his gathered treasures home to England in safety. 
So great, indeed, was the mass of specimens accumulated by Mr. 
Bates during his eleven years’ researches, that upon the working out 
of his collection, which has been accomplished (or is now in course of 
being accomplished) by different scientific naturalists in this country, 
it has been ascertained that representatives of no less than 14,712 
species are amongst them, of which about 8000 were previously un¬ 
known to science. It may be remarked that by far the greater 
portion of these species, namely, about 14,000, belong to the class of 
Insects—to the study of which Mr. Bates principally devoted his 
attention—being, as is well known, himself recognized as no mean 
authority, as regards this class of organic beings. In his present 
volumes, however, Mr. Bates does not confine himself to his ento¬ 
mological discoveries, nor to any other branch of Natural History, 
but supplies a general outline of his adventures during his jour- 
neyings up and down the mighty river, and a variety of information 
concerning every object of interest whether physical or political 
that he met with by the way. 

Mr. Bates landed at Para in May, 1848. His first volume is 
entirely taken up with an account of the Lower Amazons—that is, 
the river from its sources up to the city of Manaos or Barra do Bio 
Negro, where it is joined by the large northern confluent of that 
name—and with a narrative of his residence at Para and his various 
excursions in the neighbourhood of that city. The large collection 
made by Mr. Bates of the animal productions of Para enable him to 
arrive at the following conclusions regarding the relations of the 
Eauna of the south side of the Amazonian Delta with those of other 
regions. 
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“ It is generally allowed that Guiana and Brazil, to the north and 
south of the Para district, form two distinct provinces as regards 
their animal and vegetable inhabitants. By this it is meant that the 
two regions have a very large number of forms peculiar to them¬ 
selves, and which are supposed not to have been derived from other 
quarters during modern geological times. Each may be considered 
as a centre of distribution in the latest process of dissemination of 
species over the surface of tropical America. Para lies midway 
between the two centres, each of which has a nucleus of elevated 
table-land, whilst the intermediate river-valley forms a wide extent 
of low-lying country. It is, therefore, interesting to ascertain from 
which the latter received its population, or whether it contains so 
large a number of endemic species as would warrant the conclusion 
that it is itself an independent province. To assist in deciding such 
questions as these, we must compare closely the species found in the 
district with those of the other contiguous regions, and endeavour to 
ascertain whether they are identical, or only slightly modified, or 
whether they are highly peculiar. 

“ Yon Martius when he visited this part of Brazil forty years ago, 
coming from the south was much struck with the dissimilarity 
of the animal and vegetable productions to those of other parts of 
Brazil. In fact the fauna of Para, and the lower part of the 
Amazons has no close relationship with that of Brazil projier; but 
it has a very great affinity with that of the coast region of Guiana, 
from Cayenne to Demerara. If we may judge from the results 
afforded by the study of certain families of insects no peculiar 
Brazilian forms are found in the Para district; whilst more than one- 
half of the total number are essentially Guiana species, being found 
nowhere else but in Guiana and Amazonia. Many of them, however, 
are modified from the Guiana type, and about one-seventh seem to be 
restricted to Para. These endemic species are not highly peculiar, 
and they may yet be found over a great part of Northern Brazil 
when the country is better explored. They do not warrant us in 
concluding that the district forms an independent province, although 
they show that its fauna is not wholly derivative, and that the land 
is probably not entirely a new formation. Prom all these facts, I 
think we must conclude that the Para district belongs to the Guiana 
province and that, if it is newer land than Guiana, it must have 
received the great bulk of its animal population from that region. 
I am informed by Dr. Sclater that similar results are derivable from 
the comparison of the birds of these countries.” 

One of the most interesting excursions made by Mr. Bates from 
Para was the ascent of the river Tocantins—the mouth of which lies 
about 45 miles from the city of Para. This was twice attempted. On 
the second occasion—-our author being in company with Mr. Wallace 
-—the travellers penetrated as far as the rapids of Arroyos, about 130 
miles from its mouth. Tins district is one of the chief collecting- 
grounds of the well-known Brazil-nut (Bertholletia excelsa), which is 
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here very plentiful, grove after grove of these splendid trees being 
visible, towering above their fellows, with the “ woody fruits, large and 
“ round as cannon-balls, dotted over the branches.” The Hyacinthine 
Macaw (Ara hyacinthind) is another natural wonder, first met with 
here. This splendid bird, which is occasionally brought alive to the 
Zoological G-ardens of Europe, “ only occurs in the interior of 
“ Brazil, from 16° S.L. to the southern border of the Amazon valley.” 
Its enormous beak—which must strike even the most unobservant 
with wonder—appears to be adapted to enable it to feed on the nuts 
of the Mucuja Palm (Acrocomia lasiospathd). “ These nuts, which are 
“ so hard as to be difficult to break with a heavy hammer, are crushed 
“ to a pulp by the powerful beak of this Macaw.” 

Mr. Bates’ second volume is mainly devoted to his residence at 
Santarem, at the junction of the Bio Tapajos with the main stream, 
and to his account of Upper Amazon, or Solimoens—the Fauna of 
which is, as we shall presently see, in many respects very different 
from that of the lower part of the river. At Santarem—“ the most 
“ important and most civilized settlement on the Amazon, between 
“ the Atlantic and Para”—Mr. Bates made his head-quarters for three 
years and half, during which time several excursions up the little- 
known Tapajos were effected. Some seventy miles up the stream, 
on its affluent, the Cupari, a new Fauna, for the most part very dis¬ 
tinct from that of the lower part of the same stream, was entered 
upon. “ At the same time a considerable proportion of the Cupari 
“ species were identical with those of Ega, on the Upper Amazon, 
“ a district eight times further removed than the village just men- 
“ tioned.” Mr. Bates was more successful here than on his excur¬ 
sion up the Tocantins, and obtained twenty new species of fishes, and 
many new and conspicuous insects, apparently peculiar to this part 
of the Amazonian valley. 

In the third chapter of the second volume Mr. Bates commences 
his account of the JSolimoens, or Upper Amazon, on the banks of 
which he passed four years and a half. The country is a “ magnifi- 
“ cent wilderness, where civilized man has, as yet, scarcely obtained a 
“ footing—the cultivated ground, from the Bio Negro to the Andes, 
“ amounting only to a few score acres.” During the whole of this 
time Mr. Bates’ head-quarters were at Ega, on the Teffe, a confluent 
of the great river from the south, whence excursions were made 
sometimes for 300 or 400 miles into the interior. In the intervals 
Mr. Bates followed his pursuit as a collecting Naturalist in the same 
“ peaceful, regular way,” as he might have done in a European vil¬ 
lage. Our author draws a most striking picture of the quiet, secluded 
life he led in this far-distant spot. The difficulty of getting news 
and the want of intellectual society were the great drawbacks—■“ the 
“ latter increasing until it became almost insupportable.” “ I was 
“ obliged at last,” Mr. Bates naively remarks, “to come to the con- 
“ elusion, that the contemplation of nature alone is not sufficient to 
“ fill the human heart and mind.” Mr. Bates must indeed have been 

N. II. R.—1863. 2 D 
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driven to great straits as regards liis mental food, when, as he tells 
ns, he took to reading the Athenaeum three times over—“ the first 
“ time devouring the more interesting articles—the second, the whole 
“ of the remainder—and the third, reading all the advertisements, 
“from beginning to end!” 

Ega was, indeed, as Mr. Bates remarks, a fine field for a Natural 
History Collector, the only previous scientific visitants to that region 
having been the German Naturalists Spix and Martius, and the Count 
de Castelnau when he descended the Amazons from the Pacific. Mr. 
Bates’ account of the Monkeys of the genera Brachyurus and Nycti- 
pithecus and Midas met with in this region, and the whole of the very 
pregnant remarks which follow on the American forms of the Quadru- 
mana will he read with interest by every one, particularly by those 
who pay attention to the important subject of geographical distribu¬ 
tion. We need hardly say that Mr. Bates, after the attention he 
has bestowed upon this question, is a zealous advocate of the hypo¬ 
thesis of the origin of species by derivation from a common stock. 
After giving an outline of the general distribution of Monkeys, he 
clearly argues that unless the “ common origin at least of the species 
“of a family be admitted, the problem of their distribution must 
“ remain an inexplicable mystery.” Mr. Bates evidently thoroughly 
understands the nature of this interesting problem, and in another 
passage in which the very singular distribution of the Butterflies of 
the genus Heliconius is enlarged upon, concludes with the following 
significant remarks upon this important subject: — 

“ In the controversy which is being waged amongst Naturalists since the pub¬ 
lication of the Darwinian theory of the origin of species, it has been rightly said that 
no proof at present existed of the production of a physiological species, that is, a 
form which will not interbreed with the one from which it was derived, although 
given ample opportunities of doing so, and does not exhibit signs of reverting to its 
parent form when placed under the same conditions with it. Morphological species, 
that is, forms which differ to an amount that would justify their being considered 
good species, have been produced in plenty through selection by man out of variations 
arising under domestication or cultivation. The facts just given are therefore of 
some scientific importance, for they tend to show that a physiological species can be 
and is produced in nature out of the varieties of a pre-existing closely allied one. 
This is not an isolated case, for I observed in the course of my travels a number of 
similar instances. But in very few has it happened that the species which clearly 
appears to be the parent, co-exists with one that has been evidently derived from it. 
Generally the supposed parent also seems to have been modified, and then the 
demonstration is not so clear, for some of the links in the chain of variation are 
wanting. The process of origination of a species in nature as it takes place succes¬ 
sively, must be ever, perhaps, beyond man’s power to trace, on account of the great 
lapse of time it requires. • But we can obtain a fair view of it by tracing a variable 
and far-spreading species over the wide area of its present distribution; and a long 
observation of such will lead to the conclusion that new species must in all cases 
have arisen out of variable and widely-disseminated forms. It sometimes happens, 
as in the present instance, that we find in one locality a species under a certain form 
which is constant to all the individuals concerned ; in another exhibiting numerous 
varieties ; and in a third presenting itself as a constant form quite distinct from the 
one we set out with. If we meet with any two of these modifications living side by 
side, and maintaining their distinctive characters under such circumstances, the 
proof of the natural origination of a species is complete ; it could not be much more 
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so were we able to watch the process step by step. It might be objected that the 
difference between our two species is but slight, and that by classing them as 
varieties nothing further would be proved by them. But the differences between 
them are such as obtain between allied species generally. Large genera are com¬ 
posed in great part of such species, and it is interesting to show the great and 
beautiful diversity within a large genus as brought about by the working of laws 
within our comprehension.” 

But to return to tlie Zoological wonders of the Tipper Amazon, 
birds, insects, and butterflies are all spoken of by Mr. Bates in his 
chapter on the natural features of the district, and it is evident that 
none of these classes of beings escaped the observation of his watch¬ 
ful intelligence. The account of the foraging ants of the genus 
JEciton is certainly marvellous, and would, even of itself, be sufficient 
to stamp the recorder of their habits as a man of no ordinary mark. 

The last chapter of Mr. Bates’ work contains the account of his 
excursions beyond Ega. Eonteboa, Tunantins—a small semi-Indian 
settlement, 240 miles up the stream—and San Paulo de Olivenga, 
some miles higher up, were the principal places visited, and new 
acquisitions were gathered at each of these localities. In the fourth 
month of Mr. Bates’ residence at the last-named place, a severe 
attack of ague led to the abandonment of the plans he had formed 
of proceeding to the Peruvian towns of Pebas and Moyobamba, and 
“ so completing the examination of the Natural History of the Ama- 
“ zonian plains up to the foot of the Andes.” This attack, which 
seemed to be the culmination of a gradual deterioration of health, 
caused by eleven years’ hard work under the tropics, induced him to 
return to Ega, and finally to Para, where he embarked, on the 2nd of 
June, 1859, for England. Naturally enough, Mr. Bates tells us he 
was at first a little dismayed at leaving the Equator, “ where the 
“ well-balanced forces of Nature maintain a land-surface and a 
“ climate typical of mind, and order and beauty,” to sail towards the 
“ crepuscular skies” of the cold north. But he consoles us by adding 
the remark that “three years’ renewed experience of England” 
have convinced him “ how incomparably superior is civilized life to 
“ the spiritual sterility of half-savage existence, even if it were passed 
“ in the Garden of Eden.” 

We cannot conclude this imperfect notice of one of the most en¬ 
tertaining and instructive books of travel it has ever been our good 
fortune to peruse, without calling special attention to the illustrative 
woodcuts, which have not only been well-selected, but admirably 
executed by the artists employed upon them. The frontispiece, in 
which our author is represented as beset by a noisy troop of the 
Curl-crested Aracari Toucans, attracted by the cries of their wounded 
companioD, is one of the best executed scenes of the kind that even 
Mr. Wolf’s prolific pencil has ever produced. 

2 H 2 



390 

XLIII.—The Mammals of La Plata. 

EeISE HITECH HIE La PLATA-STAATEH MIT BESONDEEEE EfiCKSICHT 

AITF DIE PHYSISCHE BeSCHAFFEKHEIT ITND DIE ClTLTTTE-ZlT- 

STAFTD DEE AbGENTLNTSCHEH EePUBLIK, AUSGEFUHET IH DEH 

Jaheen 1857-1860. Yon Dr. Hermann Burmeister. Two vols. 
8vo. Halle, 1861. 

De. Heemahh Bijemeistee, of Halle, lias long been known to the 
world of science as one of the most learned and most active of the 
present generation of Naturalists. Unfortunately his political opi¬ 
nions, which are naturally enough little in accordance with those of 
the present regime in Prussia, have been put forth with too great 
vehemence to allow of his remaining quiet in his Professorship of 
Zoology in the Eoyal University of Halle. On two occasions already, 
a term of exile indicted on him by his Eoyal Master, under the plau¬ 
sible name of “ leave of absence,” has driven him from his country. 
As we learn from the preface to the second volume of the work now 
before us, Dr. Burmeister has now left Europe for ever, we conclude 
it is to the same beneficent ruler that European Science is indebted 
for the permanent loss of one of the foremost in the ranks of living 
Savants. 

It is, however, some satisfaction to know that science has gained 
not a little by Dr. Burmeister’s twice-enforced absence in foreign 
countries. On the first of these occasions he visited the South-eastern 
provinces of Brazil, and the researches there made led to the publica¬ 
tion of his “ Systematische Uebersicht der Thiere Brasiliens,” (the 
most complete treatise on the Mammals and Birds of this country 
yet issued) besides of many other contributions to Zoology and Ana¬ 
tomy, published in the Scientific Journals of the Continent. On the 
second occasion his four years’ “leave of absence” has terminated in 
the production of two volumes containing the history of his journey- 
ings in the Argentine Eepublic, and the results of his examination of 
the peculiar Eauna of that country. 

Dr. Burmeister left Europe upon this last expedition in October, 
1856. The first station chosen for his residence in the Argentine 
Eepublic was Mendoza—situated at the foot of the Andes, near the 
great pass of Uspallata. The second was Parana, on the great river 
of the same name, on the other side of the Eepublic, and the third 
Tucuman—the chief city of the northern province of that name. 
In these three cities and on the road between them Dr, Burmeister 
passed his time until January, 1860, when he returned to Europe, 
crossing the Andes to Copiapo, and taking the Pacific steamer to 
Panama. The whole of Dr. Burmeister’s narrative is replete with 
details of interest to the Naturalist, and we heartily recommend it to 
our readers’ notice. But what we are most concerned with at present 
is his systematic account of the Mammals of La Plata, which is given 
at the termination of his second volume, and of which we shall 
attempt to transfer some sort of outline to these pages. 
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It should be mentioned that this part of Dr. Burmeister’s labours 
is stated to be only the prelude of a larger work upon the Zoology of 
the Argentine Bepublic, which we trust that his permanent residence 
in the country will enable him to undertake in a more complete 
manner than he had originally anticipated. 

Fifty species of Mammals are recognized by Dr. Burmeister as 
being found within the limits of the Argentine Bepublic. In the 
Brazilian provinces of Bio de Janeiro and Minas Geraes, traversed 
on his former journey, Dr. Burmeister obtained evidence of the 
existence of upwards of 130 Mammals. We see, therefore, at once 
that in comparison with the southern provinces of Brazil La Plata is 
poor indeed in species of Mammals. The following list gives the 
number of species of each order enumerated in Dr. Burmeister’s 
recent work, the Brazilian species described in his “ Systematische 
Bebersicht” being added for the sake of comparison. 

Argentine Republic. 8. R. Brazil. 
Quadrumana 4 11 
Chiroptera 5 31 
Ferae 14 17 
Marsupialia . 2 14 
Glires . 13 44 
Edentata 5 10 
Buminantia 5 5 
Pachydermata 2 3 

50 135 

The Quadrumana of La Plata only occur in the wooded districts 
on the Uruguay, Parana and Paraguay in the north-eastern part 
of the Bepublic. They were not met with in the parts of the 
country traversed by Dr. Burmeister—their organization being evi¬ 
dently ill-adapted for the vast open Pampas, which cover the greater 
portion of the middle and southern provinces. The three species 
recorded as being met with in the wooded districts above mentioned, 
upon what appears to be the not very reliable testimony of Martin 
de Moussy* are the Brazilian forms Mycetes caraya, Cebus fatuellus, 
Callithrix personata and Hapale penicillata. 

In Chiroptera also La Plata is poor. Not a single member of the 
characteristic American family of BJiyllostomatidcevr&s met with by Dr. 
Burmeister during his three years sojourn in the country, although 
Bengger records the existence of five species of this group in the 
neighbouring republic of Paraguay. The Bats obtained by Dr. Bur¬ 
meister were of five species only : Dysopes multi-spinosus sp. nov. 
D. naso, Blecotus velatus, Vespertilio isiclori and JVycticejus bona- 
riensis. 

* Description geographique et stati&tique de la Confederation Argentine. Paris, 
1860. 
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The Carnivorous animals are proportionately more numerous in La 
Plata—the Jaguar (Felis onca) occurring on the hanks of the great 
rivers of the Eastern provinces—the Puma (Felis concolor) being abun¬ 
dant in the southern, western, and north-western districts, and being 
everywhere the largest and best known beast of prey. Two other 
species of true Felis are also met with in the Eepublic. Felis geof- 
froyi—the “ Gato montese” of the natives—is generally distributed 
from Tucuman southwards, wherever bushes are found to give it 
shelter, and is known to range as far as the Eio Negro in Patagonia, 
where d’Orbigny obtained specimens of it. Felis payeros-—the “ Gato 
de las Pampas” of the natives—a little Cat representing our Felis catus 
—was not obtained by Dr. Burmeister, but there is no doubt of its 
occurrence in the open Pampas near Buenos Ayres. If La Plata is 
only moderately provided as regards Eeline animals, we must allow 
that it is better stocked as regards Canines, no less than five feral 
Dogs being commonly met with in the Eepublic, two of which are 
considered by Dr. Burmeister to belong to undescribed species. 
All the South American Canidce are referable, as Dr. Burmeister has 
already shown in his Illustrations of the Eauna of Brazil,# to the 
same section as that which contains the Wolves and Jackals ; no true 
Eox (of the subgenus Vulpes) having been as yet discovered there. 
Amongst the Canes of La Plata are representatives of all the three 
sections into which Dr. Burmeister has divided the South American 
members of this group, according to characters drawn from the forms 
of the skull and teeth. These are C.jubatus of Desmarest of the 
section Chrysocyon, found on the banks of the rivers near water; 
C. entrerianus, a new species of the section Lycalopex, apparently 
peculiar to the province of Entrerios, isolated in form as in local 
position by the two great rivers, which form the natural boundaries 
of that province; and C. magellanicus, G. azarce and C. gracilis (sp. 
nov.) of the section Fseudalopex. Of these Canis magellanicus inhabits 
the valleys of the Cordilleras, being common near Mendoza. C. azarce 
occurs only in the most eastern region of the Eepublic in the province 
of Buenos Ayres, and C. gracilis (the “ Zorro” of the natives) was 
discovered by Dr. Burmeister in the bushes of the Pampas near 
Mendoza, where it preys upon birds and small Eodents. The remain¬ 
ing Carnivores of La Plata consist of two JKustelince of the genus 
Galictis (G. vittata and G. barbura), a single Skunk (Mephitis pat ago- 
nica) both these being of genera peculiar to America, an Otter 
(Lutra paranensis) and a Coati-Mondi (Nasud) probably the same 
as the JSFasua solitaria of Brazil. 

Of the peculiar American family of Marsupials, the Didelphyidce, 
of which such an admirable account is given in Dr. Burmeister’s 
before-mentioned “ Erlauterungen,” only two species were met with 
in La Plata, namely F>. azarce and T). elegans. S. E. Brazil, as we 

* Erlauterungen zur Fauna Brasiliens. Fol. Berlin, 1856. 
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shall see by reference to the “ Systematische Uebersicht,” produces 
no less than 14 members of the same group. 

Of Rodents, every where numerous, alike in species and indi¬ 
viduals, only 13 species, the whole of which belong without exception 
to forms peculiar to the Neotropical Region, were collected by Dr. 
Burmeister in La Plata. But as Mr. Darwin obtained 10 species of 
the family Muridce alone in the same country, it is obvious that 
many of the smaller species must have escaped Dr. Burmeister’s 
researches. The Reithrodon typicus and four species of Hesperomys 
were the only Mice obtained by our author. The Coypu Rat (Myo- 
potamus coy pus), Ctenomys brasiliensis, the Yizcacha, one of the 
most characteristic animals of the South American Pampas, the 
allied Rock-Viscacha (Lagidium cuvieri), and three Cavies (Dolichotis 
patuchonicu, Cavia leucopyga and Anoema leucoblephara, n. sp.) with 
the Capybara (Hydrochoerus capybard) complete the series of Rodents 
met with by Dr. Burmeister in La Plata. 

We now come to the most eminently characteristic group of 
South American Mammals—the Edentates. The descendants of the 
gigantic animals of this Order, which peopled the continent in bygone 
ages, exist at the present time only in the few members of three very 
distinct families : the Sloths (Rradypus), the Armadillos (Rasypus), 
and the Anteaters (JKyrmecophaga). No Sloth nor Anteater was 
obtained by Dr. Burmeister in La Plata, though MyrmecopJiaga 
is stated to occur in the northern wooded districts. The Rasypo- 
didce, however, are represented by five species, all distinct from those 
of South-Eastern Brazil as enumerated in the “ Systematische Ueber- 
sicht.” Thus we find 

In Paraguay. 

D. (Eupliractus) villosus. 
-minutus. 

D. (Tolypeutes) conurus. 
D. (Praopus) hybridus. 
ChlamypJiorus truncatus. 

We believe that the species of this group will be found to be for the 
most part very local, and that the great confusion, which, in spite of the 
labours of several distinguished Naturalists, still prevails among them, 
is mainly attributable to the fact of the study of their geographical 
distribution having been so much neglected. That extraordinary little 
animal-the Pichyciego or Blind Armadillo of the natives (Chlamydo- 
pkorus truncatus),* which is often said to be found in Chili, is entirely 

* In a recent part of the Transactions of the Nat. Hist. Society of Halle, 
Dr. Burmeister, who is now, we believe, resident in Buenos Ayres, has described 
a second species of this curious form from the environs of Sta. Cruz de la Sierra 
in Bolivia, which he proposes, to call Chlamydophorus retusus. See Abh. d. Nat. 
Gesellschaft zu Halle, Bd. vii. 

In Brazil. 

D. (JPriodontes) gig as. 
D. (Xenurus) Vl-cinctus. 
D. „ hispidus. 
D. (Rup hr actus) VI. cinctus. 

D. (Tolypeutes) tricinctus. 
D. (Rraopus) longicaudus. 
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confined to the vicinity of Mendoza. Neither that nor any other 
Armadillo occurs on the western side of the Andes in this part of 
South America ; though farther northward a Dasypus of the section 
Draopus is found in the environs of Guayaquil, and has been described 
by Dr. Burmeister from a specimen in the Museum at Lima under 
the name Dasypus hirsutus 

Buminants are scarce in La Plata. Though one would suppose 
the open pampas of South America to be the very place for Antelopes, 
Sheep and Oxen, not a single hollow-horned Buminant is found in 
a feral state throughout the whole Continent. Three species of Cervus 
of peculiar form, and two of Auchenia, the feeble representative of 
the Paleogean Camelus are all La Plata can muster. Compare with 
this the corresponding latitudes of Africa and we shall find perhaps 
fifty species of Antelopes within a similar area, and several repre¬ 
sentatives of the genus Dos. In the present state of our scientific 
knowledge it is not very easy to explain this, but we have no doubt 
when the geological changes undergone by the South American con¬ 
tinent, and their necessary effects upon animal life have been carefully 
worked it will become by no means impossible to give an explanation 
of this and many other at present inexplicable facts of “ distribution.5’ 

Dr. Burmeister’s list of Mammals terminates with a Peccary 
(Dicotyles toryuatus) and a Tapir (Tapirus suillus), which are the only 
representatives in La Plata of the Cuvierian Order of Pachyderms. 

* Reise II. p. 347. 
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Dri-ginal Jpiirtes. 

XLIY. — On the Embryology oe the Eciiinodermata. By 
Professor Wyville Thomson. 

Part I. 

1. My object in the present communication is to collate the va¬ 
rious observations which have been made from time to time on the 
embryology and development of the Echinoderms, and to endeavour 
to trace, so far as our limited information will permit, some common 
principle correlating the many modifications of these processes which 
have been observed within the limits of this remarkable group. 

The Echinoderms present in the most marked degree a peculiarity 
which seems to be only imperfectly indicated in the other invertebrate 
sub-kingdoms. This peculiarity consists in the successive develop¬ 
ment from a single egg, of two organisms, each apparently presenting 
all the essential characters of a perfect animal. These two beings 
seem to differ from one another entirely in plan of structure. The 
first, derived directly from the germ-mass would appear at first sight 
to homologate with some of the lower forms of the Annulosa, the 
second, subsequently produced, within, or in close organic connection 
with the first, is the true jEchinoderm. 

The extreme form of this singular cycle, in which the development 
of an intermediate zooid as a separate, independent, living organism, is 
carried to its full extent, is by no means constant throughout the whole 
sub-kingdom, although its existence has been established for all the 
recent orders. In each order it appears to be exceptional, and in cer¬ 
tain cases it is known to be carried to its most abnormal degree in one 
species, while in a closely allied species of the same genus the mode 
of reproduction differs but slightly from the ordinary invertebrate 
type. It seems highly probable that even in the same species, the 
development and independence of the first zooid may be carried to a 
greater or to a less degree under different circumstances. 

2. Eor an organism such as JBipinnaria asterigera which possesses 
all the apparent characters of a distinct animal, which is developed 
from the germ-mass, and which maintains a separate existence before 
the appearance of the embryo, I have proposed the term Pseudembryo ; 
and for all appendages which homologate with the whole or with 
parts of such a pseudembryo, even although they do not assume fully 
the characters of a distinct animal form, I have proposed the term 
pseudembryonie appendages. 

3.1 am inclined for the present to follow the example of many of 
the Continental Naturalists, and to regard the Echinodermata as 
a distinct sub-kingdom, equivalent in value to the Coelenterata on 
one hand, and to the Annulosa on the other. With the latter they 
have certainly in many respects very close relations, but they have 
maintained through the whole series of geological periods a high 
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degree of importance and at the same time a singular compactness 
as a natural group, and consistency in the maintenance of their leading 
characters. They have passed through a wonderful series of modifi¬ 
cations, but their range of modification has been confined within 
narrow limits. 

4. Although regarding the whole Echinoderm group as a sub¬ 
kingdom, its sub-divisions, though singularly well defined, are so 
closely allied in all important structural characters, that I should hesi¬ 
tate in assigning to any of them, at all events to those of the recent 
forms, more than an ordinal value. Among the fossil groups the Cysti- 
deans might form an exception were we sufficiently well acquainted 
with their structure to pronounce with certainty on their affinities. 
It is probable, however, that this group may have attained its full 
development during remote periods whose records have been utterly 
obliterated. 

5. The recent orders are the Aster idea, the Echinidea, the Opliiu- 
ridea, the lloloihuridea, and the Crinoidea. 

In this classification there is but little serial degradation. The 
first four orders may be regarded as nearly parallel, but in each 
order while the external characters usually remain permanent and 
well marked, there is a wide range in structural differentiation. 
Among the Crinoids there is so great a tendency to diffusion and 
to the vegetative repetition of parts, that I think we are entitled to 
place them at the foot of the series. 

As the Asteridea present well-marked examples of all the princi¬ 
pal modifications of the reproductive process which have been observed 
among the Echinodenns, I shall commence with an analysis of what 
is as yet known with reference to the Embryology of this Order. 

I.—The “ Bipinnaria” Psetjdembryonic eorms. 

6. In the year 1835,* in a remarkable little book which contained 
the germs of many valuable discoveries with reference to the Em¬ 
bryology of the Invertebrata, Professor Sars described under the 
name of Bipinnaria asterigera a singular organism found swimming 
in the sea off the coast of Norway. At that time Prof. Sars was 
unaware of its true relations, and imagined that it might homologate 
with the ciliograde medusae, but in 1844,f in an admirable paper 
describing another form of Echinoderm-development, he suggested 
that Bipinnaria might be a starfish in an early stage of development, 
provided with a large swimming apparatus. 

7. In 1847J Messrs. Koren and Danielssen published a short 
paper on the structure of Bipinnaria asterigera (Sars), in which they 
thoroughly established the truth of this suggestion. In October, 
1846, the harbour of Bergen was visited by multitudes of these 

* “ Beskrivelser og Iagttagelser over nogle ved den Bergenske Kyst levende 
Dyr.” Bergen. 1835. 

f Wiegmann’s Archiv. part 2, 1844. 
j Zoologiske Bidrag, Bergen. 1847. 
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zooids, and the Danish naturalists had an opportunity of examining 
them in detail. The specimens observed were upwards of an inch in 
length. The special natatory organs were fully developed and a young 
starfish was attached to the enlarged posterior extremity. Messrs. 
Koren and Danielssen described in detail and with accuracy the intri¬ 
cate structure of the pseudembryo. According to these observers the 
body consists of a semitransparent structureless substance, imbedding 
multitudes of minute granules and scattered calcareous particles, and 
provided with a delicate layer of longitudinal and transverse fibres, to 
whose contractions the movements of the body and of the swimming 
appendages are due. 

The largest examples of the attached starfish were five mm. in 
diameter. They were of a rich crimson colour and had five short 
arms. The dorsal surface was arched, the ventral fiat. In the 
perisom of the back and sides was imbedded a calcareous annulet 
which gave origin to a multitude of flattened perforated spines. 
Usually five or six of these spines started from a minute calcareous 
turbercle. The sides of the arms were bordered with long spines. 
The ambulacral feet were long and formed a double row. The oral 
plates were large and triangular. 

Messrs. Koren and Danielssen, however, somewhat misconceived 
the relations of the various parts. They regarded the pseudostome 
as a special respiratory orifice for the starfish, while they assigned its 
own proper functions to the pseudoproct. The subsequent observa¬ 
tions of the late Professor Johannes Muller, a naturalist who has 
thrown by his wonderful researches a flood of light on the Em¬ 
bryology of the Echinoderms, are so much more complete that I shall 
content myself with giving his results in detail. 

8. Muller’s first observations were made at Helsingfors, in Sep¬ 
tember, 1847 A The zooids were captured with the towing net in the 
Sound. 

The youngest individuals observed were one-sixth of a line in 
length and perfectly transparent. The dorsal surface was raised and 
keel-shaped, the posterior (anal) extremity round and blunt, the 
dorsal surface curving over on the ventral surface like a hood, 
and ending about the limit of the posterior third of the ventral 
surface in a free border. The anterior extremity was prolonged, 
smooth, and without folds, and beneath it, on the ventral surface, a 
defined buckler-shaped portion passed backwards, ending in a free. 
border opposite the free border of the hood. In a deep transverse 
groove between, lay the pyriform mouth. The oesophagus was 
wide and muscular, the stomach elongated, and passing by a rapid 
contraction into a narrow intestine, which curved rapidly backwards 
and downwards, ending in an anal pore about the centre of the ven¬ 
tral curve of the posterior hood. The surface of the zooid was 
entirely covered with cilia, and by their agency it swam rapidly in 
the water. 

* “ Ueber die Larven und die metamorphose der Echinodermen.”—Berlin, 1849. 
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Two special fringes of long cilia, separated from one another by 
a deep groove, encircled the whole body, like an elegant scarf. The 
first of these encompassed the anterior ventral buckler crossing the 
ventral surface before the mouth. The second crossed the ventral 
surface behind the mouth, curved backwards on either side of the 
hood, and then passing forwards bordered the dorsal surface in a 
closed circle. The mouth lay in the groove between the fringes, so 
that one closed circle of the ciliated fringe was completely before, 
and the other completely behind it. The anal pore was, of course, 
within the posterior and dorsal fringe. 

Zooids double the size were somewhat more flattened. The an¬ 
terior extremity of the body was prolonged into two fin-like plates, one 
above, the other below, continuations of the dorsal and ventral sur¬ 
faces, and bordered by the ciliated fringes. A little later the borders 
of the dorsal and ventral bucklers were extended, right and left, into 
symmetrical earlike appendages, greatly lengthening their ciliated 
fringe. Muller observed in some of these Helsingfors zooids two 
closed sacs, suspended behind the mouth, and close to the stomach« 
and intestine, with minute spherial granules rotating within them. 
All the pseudembryos seemed to be of the same species. Muller 
regarded them as belonging to a different species of the same genus 
of starfishes, as the form described under the name Bipinnaria 
asterigera. 

9. Professor Muller had, unfortunately, no opportunity of ob¬ 
serving the large Northern species alive, but he dissected and described 
specimens preserved in spirits, and sent to him from Copenhagen, by 
Prof. Steenstrup* and others, of an allied species and of equal size, 
procured on the coast of Sicily, by Dr. Krohn.']' 

In the Northern form, Bipinnctria asterigera of Sars, the anterior 
oral extremity is much lengthened, and has a distinct dorsal and 
ventral sheet of integument, each bordered by a ciliated band, and 
each ending in a flat-lobed fin. The free-lobed extremity of the 
dorsal surface is terminal, that of the ventral surface is placed some¬ 
what further back. The lateral appendages, fourteen in number, are 
crowded in a double line at the posterior, rounded extremity of the 
body. 

In the centre, and within the crown of appendages, a crescentic 
depression, covered by the ventral fold of the dorsal surface-layer as 

. by a hood, contains the pear-shaped mouth. 
As in the young pseudembryo, previously described, the mouth 

passes into a wide muscular oesophagus, which is connected with a 
well-defined stomach, occupying a large portion of the rounded 
posterior extremity of the body, and passing by a narrow constriction 
into a short intestine, which curves backwards and downwards, ending 
in a minute anal pore in the centre of the posterior hood. The 

* Op. cit. 
f “ Ueber die Larven und die Metamorphose der Holothuricn und Asterien.” 

—Berlin, 1850. 
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double ciliated fringe is disposed essentially as in the previously de¬ 
scribed species. 

10. In many of the specimens observed by Muller, the young 
starfish was already developed, attached to the pseudembryo, on the 
dorsal surface of the posterior extremity, above the arms. 

The dorsal surface of the disk of the starfish was turned towards 
the body of the pseudembryo, to which it was attached by one of 
its interradial spaces. The mouth of the starfish, which was still 
closed by a continuous membrane, and the nascent ambulacra and 
water-feet, were turned from the pseudembryo, so that the axis of 
the starfish was oblique to that of the latter.* The oesophagus 

of the pseudembryo entered the 
body of the starfish on the dorsal 
surface; near the centre of one of the 
lower interradial spaces it pierced 
directly into the stomach, a round 
well defined sac, which had pre¬ 
viously been the special stomach of 
the pseudembryo, but which was at 
this stage the common digestive 
cavity of the starfish and the pseud¬ 
embryo. The stomach of the star¬ 
fish then passed by a rapid constric¬ 
tion into the narrow intestine, which 
ended in the interradial space to the 
left of that occupied by insertion of 
the oesophagus, and in the position 
finally assumed by the anal pore of 
the mature starfish. 

At this period then, the whole assimilative system was common 
to the pseudembryo and the Echinoderm embrjo; but the stomach 
and intestine were the permanent organs of the Echinoderm, while 
the mouth and aesophagus were special to the pseudembryo. 

11. Muller observed two other openings in the perisom of the 
starfish, corresponding to points of communication with the body of 
the pseudembryo—one immediately above the orifice of attachment 
of the oesophagus, near the centre of the disk, the other immediately 
beneath that orifice, and closer to the margin. All these three 
orifices were in the same interradial space. In the Northern speci¬ 
mens Prof. Muller could not satisfactorily make out the relations 

*Fig. 1. Bipinnaria. asterigera (Sars). Ventral aspect of the enlarged posterior 
extremity of the pseudembryo and dorsal aspect of the echinoderm embryo, with 
their special and common organs of nutrition. 

a. Posterior ventral fold of the dorsal integument of the pseudembryo. 
b. Posterior margin of the ventral shield. 
c. Pseudostome, in the transverse groove between the dorsal and ventral fringes. 
d. Oesophagus of the pseudembryo. 
e. Stomach, common at this stage to the pseudembryo and starfish.—(After 

Muller.) 
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of these openings, but in specimens from Sicily he detected the 
nascent madreporic tubercle and sand-canal in the position of the 
second aperture, towards the margin of the disk, and he believed 
that the two apertures formed points of direct communication 
between the ambulacral vascular system of the starfish and spaces in 
the body of the pseudembryo. 

The perisom of the starfish was continuous with the body-wall of 
the pseudembryo. The most definite and permanent connection 
between the two organisms was by the oesophagus. Koren and 
Danielssen describe the final liberation of the starfish by the rupture 
of this attachment by forcible convulsions of the pseudembryo. 

12. In the autumn of 1850* Prof. Muller observed at Trieste 
another form of Bipinnaria, which had the advantage of passing 
through its metamorphoses with great rapidity; he was thus able to 
trace the earlier stages in the development of the Echinoderm embryo. 
In all important points of structure this pseudembryo resembled 
the forms previously described. The appendages were, however, 
much shorter, and the individuals were extremely minute, the smallest 
only tl of a line in length. The starfish began to appear when the 

pseudembryo was ~2— of a line long. 

In its earlier stages the animal is of a glassy transparency. It 
contracts its body forcibly, but no trace of muscular tissue is per¬ 
ceptible. On the sides of the stomach there is at first a mass of 
granular blastema. This disappears by absorption as the pseud¬ 
embryo increases in size. 

13. Hear the middle of the dorsal 
surface, a little to the right of the 
oesophagus, a minute pore appears in 
larvae of a line in length. This 

fj pore passes into a narrow canal, which 
penetrates vertically the substance 
of the dorsal layer, and ends in an 
elongated sac, ciliated within, and 
charged with moving corpuscles. 
The sac lies beneath and to the side 
of the oesophagus, and sometimes a 
second portion of the sac passes back¬ 
wards, and may be seen on the right 
side of the stomach. The ciliated sac 
is subsequently undoubtedly in con¬ 
nection with the ambulacral system 
of the starfish, and the observations 
of Muller, especially those on the 
auricularian pseudembryos of the 

* “Ueber die Larven und die Metamorphose der Echinodermen. Berlin, 1852. 

Fig. 2. Bipinnavia observed at Trieste. 
a. Dorsal integument of the pseudembryo; b. ventral shield ; c. pseudcstome, 
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Holothuridea, seem conclusive that this pore and canal are the first 
indications of the madreporic tubercle and sand-canal of the Echino- 
derm. 

14. Soon after these parts have been formed, a definite hyaline 
mass, containing multitudes of granules and oil-cells, stretches over 
the posterior surface of the stomach. It gradually forms a rounded 
cake, falling over the sides of the stomach, and at length partially in¬ 
volving it like a cowl. This is the nascent perisom of the starfish. 
At the proximal end of the dorsal canal, at the top of the flask¬ 
shaped sac, and at the right side of the stomach of the pseudembryo, 
a rosette of five minute vascular loops, or coeca, may now be traced. 
These are the rudiments of the central ring of the ambulacral vascu¬ 
lar system. The granular hood passes downwards beneath the integu¬ 
ment of the pseudembryo, and covers the back of the stomach as 
far as the dorsal pore, it involves the pore and canal, and passes 
round the oesophagus, so that the stomach of the pseudembryo and 
the vascular rosette are at length included within it, and a raised 
zone or border passes round the now nearly spherical granular hood. 
This border is the first indication of the margin of the disk of the 
starfish, and it defines the dorsal and ventral surfaces of the disk. 
It passes round the central granular mass, not symmetrically but 
obliquely, so that, at length, when the rim is fully formed, the star¬ 
fish looks like a little cap set obliquely on the end of the pseudem¬ 
bryo. Shortly a series of elegantly formed calcareous spiculse appear 
round the lobed border, and nascent spines and stars of calcified 
areolar tissue define more fully the relations of the various parts. 

As in JBipinnaria asterigera, the dorsal surface of the disk of the 
starfish is turned obliquely towards the centre of the posterior ex¬ 
tremity of the pseudembryo, and the relations of the oesophagus, 
stomach, intestine and anus, and of the madreporic tubercle and sand- 
canal, are the same as in the previously described form. 

15. Itesuming these various observations on pseudembryos of 
the “ Bipinnaria ” type, we find that the general structure is essen¬ 
tially the same in all. The earliest stages in the development of these 
forms have not as yet been observed, but judging from the analogy 
of the development of the closely allied “ Pluteus ” pseudembryos of 
the sea-urchins,# there can be no doubt that, after impregnation of 
the egg and complete segmentation of the yelk, the whole germ-mass 

d. pseudoproct ; e. ciliated sac, with corpusculated fluid contents ; f. rosette of vas¬ 
cular loops, the rudiment of the ambulacral vascular ring of‘ the Echinoderm. 

g. Ventral fold of the dorsal integument of the pseudembryo. 
h. Border with calcareous spicuke, indicating the margin of the disk of the star¬ 

fish. (After Muller.) 
* Derbes, “ Observations sur le mecanisme et les phenomenes qui aceompag- 

nent la formation de Pembryon chez foursin comestible.”—Ann ales des Sciences 
Naturelles, 1847. 

Krohn, “ Beitrag, zur Entwickelungsgeschichte der Seegellarven.”—Heidel- 



402 ORIGINAL ARTICLES. 

is resolved into an oval ciliated animalcule, composed throughout, 
and consisting entirely, of homogenous structureless sarcode. This 
sarcode germ increases rapidly in size, at first by the absorption of 
organic pabulum through the entire surface, as in the simple forms 
of Protozoa. Special locomotive ciliated fringes are developed, at 
first simple in their arrangement, but afterwards becoming extremely 
complicated by the unequal development of the various parts of the 
organism. As Mr. Huxley has shown in his important analysis of 
Professor Muller’s researches,# these fringes have essentially the 
same disposition in all Echinoderm pseudembryonic forms. They 
are transverse to the axis of the body, one girding the body before 
the mouth, the other behind the mouth and before the anus. In 
some forms the number of these bands is increased, blit in all their 
arrangement is the same. A special absorbent and assimilative tract 
is now hollowed out in the sarcode substance, a large buccal aperture 
with a well marked muscular oesophagus, a stomach, a short curved 
intestine, and an anal pore, 

16. Throughout the greater part of the body and the swimming 
appendages, the sarcode seems to be consistent and continuous, but 
in one part of the body (§ 8 and 12), usually in front of the mouth, 
and extending backwards on one or both sides of the stomach, there 
is a special cavity lined by a consistent membrane, or by a firmer 
layer of the sarcode substance, and ciliated. 

This cavity contains a special fluid in which definitely formed 
organic corpuscles are suspended. I suppose these ciliated cavities 
or coeca must be regarded as representing the vascular system of the 
pseudembryo, but they are afterwards brought into such immediate 
and important connection with the embryo that we may rather con¬ 
sider them with special reference only to its development. It is of 
great importance, however, in determining homologies in different 
pseudembryonic forms, to remember that the bipinnario consists of 
two essentially distinct parts, first, of a distorted cylinder of irritable 
sarcode provided with a locomotive apparatus, and absorbing nourish¬ 
ment through its whole surface, and by a special region dif¬ 
ferentiated for the purpose; and, secondly, of a sac or cavity contain¬ 
ing a corpusculated fluid elaborated by the sarcode zooid. This sac 
never actually becomes part of the Echinoderm embryo, but it is 
immediately in connection with its ambulacral vascular system, and 
the corpusculated fluid contained in it passes into the embryo and 
circulates in its vascular system. The cavity is then essentially an 
appendage of the Echinoderm ambulacral system. 

17. When these organs and parts are fully formed the develop¬ 
ment of the bipinnaria as a distinct organism stops. It presents, 
however, all the essential characters of an independent animal, and 
may maintain an independent existence and fulfil all the functions of 
organic life for weeks or months without further change. It has a 

* Annals and Magazine of Natural History, July, 1851. 
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distinct bilateral symmetry ; and, but for the presence of tlie ciliated 
sacs it might be conceived to homologate with some low or larval 
forms of the Annulosa. It is developed from the egg of a starfish 
under the conditions usual to the development of the embryo, but it 
is not the embryo of the starfish. Its life is quite distinct from that 
of the starfish, and it never becomes converted into it by any pro¬ 
cess of ecdysis or metamorphosis. 

It is simply an embryonic appendage* * intended like the embryonic 
appendages of the higher animals, to absorb and elaborate nourish¬ 
ment for the nascent embryo, and it is enabled to assume its inde¬ 
pendent zooidal form by virtue of the singular properties of the 
simple histological element of which it is composed. 

18. I cannot regard the Echinoderm embryo as in any ordinary 
sense a bud from the pseudembryo. The tissues of the young star¬ 
fish seem to me to be in all cases formed and arranged according to 
their special developmental law, within the sarcode pseudembryonic 
substance. The dorsal vessel with its rosette of coeca which appears 
so early in the development of some bipinnarian forms cannot, I 
think, be considered as an inversion of the dorsal integument. The 
pseudembryo possesses no true integument. The external surface is 
merely bounded by a firmer layer of the structureless gelatinous sub¬ 
stance, and the primordial vessels are hollowed out just as the 
ambulacral ring is hollowed out in the sarcode substance of species 
which progress to their definite Echinoderm form without the develop¬ 
ment of any pseudembryonic appendages.* In the starfish of 
Bipinnaria asterigera the sarcode layer becomes much attenuated 
over the surface of the disk, but in the Erieste (§ 12.) Bipinnaria the 
relations of the embryo as a true internal development are sufficiently 
apparent. In Comatula,f this relation is still more evident. The 
embryo is developed entirely within the body of the pseudembryo 
without any connection whatever with the perisom of the latter. 

II.—The Beachiolakia. 

19. Professor Muller describes J under this name, a pseudembryonic 

* Professor Carpenter was, I believe, the first to propose this view in a definite 
form, and I consider it so important as affording a key to the true nature of this 
singular series of phenomena, that I transcribe his words in full. “We here find the 
“ yolk-mass converted into a structure, which is destined only to possess a transient 
“ existence, and which disappears entirely by the time that the development of the 
“ off-set from it has advanced so far, that it begins to assume the characters of the 
“ permanent organism. This, however, is what takes place in the higher vertebrata; 
“ for the structures first developed in the egg of the bird hold nearly the same rela- 
“ tion to the rudimentary chick, that the ‘ Pluteus ’ bears to the incipient Echinus 
“ or Ophiura, or the Bipinnaria to the incipient Starfish.5’—Principles of Com¬ 
parative Physiology. P. 568. 

* Wyville Thomson—“ On the development of Synapta inhaerens (O. F. 
Muller.)”—Q. J. Mic. Sc. 1861. * 

f Wyville Thomson. “ On the Embryology of Comatula rosacea (Linck.)” 
Proc. Royal Society, 1863. 

J “ Ueber die Larven und die Metamorphose der Echinodermen.”—Berlin, 1849. 

N. H. R.—1863. 2 E 
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form which he obtained at Helsingfors, in 1847. Brachiolaria is in 
many respects closely allied to Bipinnaria, but it presents certain 
structural peculiarities which I regard as of the greatest importance, 
bringing the Bipinnarian form into relation with some apparently 
extremely dissimilar forms of Echinoderm development to be described 
hereafter. 

The individuals observed were about 3/4ths of a line in length. 
The general arrangement of the appendages, of the ciliated fringes, 
and of the mouth and alimentary canal were essentially the same as 
in Bipinnaria, but the anterior extremity instead of ending in two 
lobed fin-like organs, was produced into three tubular appendages, 
each ending in a minute sucker crowned with small papillae. One 
of these tubular feet was nearly terminal, rather towards the dorsal 
aspect of the animal, the other two were turned downwards. The 
walls of these tubes were highly contractile, the animal using them 
freely as accessory locomotive organs. The walls were ciliated in¬ 
ternally, and the cavity contained a corpusculated fluid. Muller ob¬ 
serves, that the cavity of the tubular appendages was continuous 
with the cavity of the body. There was a dark oval granular patch 
in the centre between the three arms. 

The posterior extremity of the pseudembryo which contained the 
stomach was much thickened, and formed a five-lobed granular disk 
placed somewhat obliquely to the axis of the pseudembryo. The 
dorsal surface of this disk, the surface turned from the centre of the 
pseudembryo, was arched and gibbous, and was supported by a net¬ 
work of calcified areolar tissue. The ventral surface was flattened, 
and within it a five-rayed star of vascular coeca might be detected, 
the rudiments of the ambulacral ring of the starfish. 

20. The development of this form was not traced further. Prof. 
Muller at first believed tha/t the posterior granular disk was the com¬ 
mencement of the perisom of the starfish, but he afterwards came 
to the conclusion from the analogy of Bipinnaria, that the granular 
disk and the calcarous network were special to the pseudembryo, and 
part of its structure, and that the Echinoderm must be expected to 
arise as a separate bud. I have myself no doubt whatever, after 
studying the development of Asteracanthion (§ 27) that Muller’s first 
view was the correct one. I believe that in this case, only part of 
the germ-mass was converted into the pseudembryonic sarcode, and 
that simultaneously with the development of the pseudembryonic 
appendages, another portion, the granular disk, was being modified 
into the perisom and tissues of the starfish. 

The three hollow arms present all the characters of the ambula¬ 
cral feet of the starfish, and I think there can be no doubt, that they 
are in connection with a cavity in the body of the pseudembryo ho¬ 
mologous with the ciliated coeca of Bipinnaria, and that they are 
consequently true appendages of the nascent ambulacral system of 
the starfish. These temporary vascular appendages for locomotion 
and aeration, naturally assume the form afterwards repeated in the 
ambulacral water-feet. 
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21. The body in BrocJiiolaria is thus apparently divided into 
three portions. The posterior portion includes the common stomach, 
and consists chiefly of a part of the original germ-mass becoming de¬ 
veloped into the Echinoderm embryo. The middle portion contains 
the mouth and oesophagus, and a ciliated cavity homologous with 
the special blood-cavity in Bipinnaria, and has its sarcode substance 
extended into the usual appendages bordered by the usual ciliated 
fringes. The anterior portion is an extension of the ciliated sac 
into three temporary and locomotive water-feet. The peripheral 
sarcode layer is continuous over all. 

It is unfortunate that it has been hitherto found impossible to de¬ 
termine to what species of starfish, either the various forms of Bi¬ 
pinnaria, or the Brachiolaria belong. 

III. —Asteracanthion violaceus, Asteracanthion Mulleri, 

AND EcHINASTER SANGUINOLENTUS. 

22. In this group of star-fishes no free swimming pseudembryo 
is produced. The eggs are developed in a kind of “ marsupium,” 
formed by the curving inwards over the mouth, of the rays of the 
parent. The eggs pass into this cavity, and before they are finally 

extruded the young starfishes are fully formed. 
23. I observed with care, during the winter of 1860,# the de¬ 

velopment of the young of Asteracanthion violaceus (M. & T.). 
In this species segmentation of the yelk is complete. After segmen¬ 
tation the germ-mass is at first spherical, finely granular, and still 
invested by the vitelline membrane. The membrane soon disappears, 
and within a few hours the embryo seems perfectly homogeneous, 
regularly oval, and of a delicate flesh colour. I could not detect the 
slightest trace of cilia on the surface. Eour or five hours later, the 
oval form is still more marked ; one end has become slightly dilated, 
and towards this end there is an accumulation of the denser part of 
the granular substance. The whole embryo is now invested by a 
delicate, structureless, gelatinous layer, which is thinner and less 
apparent toward the narrower and more transparent end of the oval. 
At the broader end it invests a dark, consistent, granular layer of 
considerable thickness, formed of oil-globules and compound granular 
masses and cells, which lines a central cavity filled with a clearer 
granular semi-liquid, in which there are traces of molecular or ciliary 
motion. 

The embryo now becomes club-shaped, and there is a decided 
aggregation of the great mass of the granular matter to the thick 
end of the club, whose transparent investing membrane becomes still 
more distinct, and the internal granular layer thicker. 

24. The transparent investment of the narrow end protrudes one 
and then two more tubercles, which rapidly declare themselves 

* “ On the Embryology of Asteracanthion violaceus (M. & T.)”—Q. J. M. Soc. 
1861. 

2 e 2 
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three transparent tabular processes, two turned in one direction, 
narrow, four or five times longer than their width—the other turning 
in an opposite direction, shorter and thicker. 

The investing membrane of the tubes is transparent, delicate, 
transversely wrinkled, and highly contractile. Each tube is dilated 
at the free extremity into a slightly opaque, rounded tubercle, which 
at length takes the form of a sucker, undistinguishable from the am¬ 
bulacra! suckers of the young starfish. The dark granular fluid of 
the embryo still passes freely into the tubular processes, through 
their wide, common base. 

This common base now contracts somewhat, and lengthens, and 
this narrower portion of the clavate embryo is separated by a dis¬ 
tinct line of demarcation from the broader mass, which gradually 
assumes a still more rounded and definite form. The whole embryo, 
during all these changes, increases rapidly in size, partly by the im¬ 
bibition of water through its walls, and partly by the assimilation of 
organic matter through its general surface. 

The dark upper part is now rounded or widely pentagonal; a 
thin, transparent, structureless layer, with scattered oil-cells, covers 
the whole surface. A dark, granular band lines the transparent wall, 
and the central space, lighter in colour and more transparent, is 
filled with a mucilaginous liquid, turbid with oil-globules, granules, 
and compound granular masses. 

The lower (anterior) end consists of a wide, transparent con¬ 
tractile tube, prolonged anteriorly into three tubular branches. In 
the centre, between the branches, there is a dark oval granular 
patch, but certainly no opening. 

The peduncle and tubular appendages now assume their definite 
and final form. 

A slight constriction cuts off the peduncle, into which the pro¬ 
cesses unite, from the main embryonic mass. The contents of the 
peduncle and tubes become more and more transparent, till they 
consist merely of a clear, colourless fluid, in which corpuscles, of the 
usual form, move and circulate, with the motion peculiar to such 
particles in the vessels of the Echinoderms, and which would seem 
to be produced by cilia, though the cilia themselves have not as yet 
been detected, 

The embryo adheres to a foreign body by the suckers at the end 
of the tubes, and moves along in a peculiar uncouth manner, by the 
contraction and expansion of the three feet. At this stage the 
peduncle is attached to the lower surface of the pentagonal rudi¬ 
mentary star-fish, slightly excentrically and midway between two of 
the rays. 

25. The starfish, though now only about once and a-half the 
size of the peduncle, has asserted distinctly its Echinoderm cha¬ 
racter. 

The angles of the pentagon project still further, forming the 
rudimentary rays. The transparent external layer becomes thicker, 
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and its scattered oil-cells and endoplasts more numerous and distinct. 
The inner organized granular layer increases in thickness till only a 
small central space is filled with granular fluid, while between it and 
the external layer, or in the external layer itself, small plates of 
characteristic calcified areolar tissue are irregularly scattered. 

The star-like form now becomes still more distinct, a regular 
series of calcareous plates are developed on the dorsal surface, one 
large and rapidly expanding plate at the end of each ray, and a 
smaller one at each of the re-entering angles. On the lower surface, 
a pair of plates, each with a concave edge towards the point of the 
ray, and a convex one towards the centre of the star, are formed at 
the base of each arm, so that the two plates of a pair unite in the 
centre of the ray, while their free ends meet the free ends of the 
adjacent plates of the next pairs, forming a calcareous inter-radial 
angle, projecting into the central space. These plates are rapidly 
followed by a double row of almost linear plates with double concave 
edges ; which extends towards the point of the ray, leaving between 
every two pairs, two opposite apertures for the passage of the pedal 
vesicles. 

While these plates are being developed, a tubercle appears on the 
oral surface at the base of each arm, and a delicate circular vessel 
forms a slightly raised ring round the centre. This ring, in one part 
of its course, passes under or blends with, and is lost in the base of 
the peduncle. 

The tubercle at the base of the ray now takes a crescentic form ; 
and shortly the crescent resolves itself into three tubercles, two oppo¬ 
site and occupying either side of the median line of the ray, the other 
in the centre of the ray and connected with the circular ring by a 
delicate straight tube. This central tubercle next becomes slightly 
crescentic, and resolves itself into three tubercles, which arrange 
themselves like the first three, and in this way a central vessel, pro¬ 
ceeding from the ring, follows the development of each ray, with a 
row of tubercles on either side. These tubercles are shortly deve¬ 
loped into suckers like those of the tubular feet of the peduncle, 
and supported by precisely similar transparent contractile tubes, filled 
with the same fluid, in which chyle-globules revolve and circulate in 
exactly the same way. During these changes the peduncle remains 
unaltered. The embryo stands upon its three feet like a miniature 
three-clawed drawing-room table. 

26. Circulation of granules takes place rapidly in the peduncle 
and appendages, but pressure applied to the starfish will no longer 
send the granular contents of the disc into the peduncle, while pres¬ 
sing the peduncle does not inject the general cavity of the star, but 
only renders turgid the circular canal and the radial ambulacral 
vessels. A change now begins to take place in the peduncle. It 
becomes more flaccid, and frequently portions of the tubular feet are 
separated by deepening constrictions, and shortly all that remains is 
an inflated sac hanging to the under surface of the disc. The further 
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development of the disc, however, has in the mean time made the 
connections of this sac more apparent. The integument has been 
inverted in the centre of the disc, and the inversion, gradually 
deepening, has formed a month communicating with the digestive 
cavity, and the vascular ring surrounding the mouth has become 
more distinct. Five well-marked vessels branch from this ring, each 
to the end of a ray, and the sac is distinctly seen to join the ring 
between two of the radial vessels. 

A. 

Tig. 3. Astemcantion violaceus (M. & T.) 
A. Early stage in the development of the embryo, showing the three pseud- 

embryonic water-feet. 
B. A further stage in the development of the starfish, a. the pseudembryonic 

appendage becoming absorbed and withering in connection with the central ring of 
the ambulacral vascular system. 

27. As in Brachiolctrict (§ 19), so in Astercicanthion, a portion only 
of the germ-mass is converted into pseudembryonic appendages. 
A large part is at once modified into the tissues of the embryo. 
Even this latter portion is however invested by a layer of sarcode, 
and, as the organism rapidly increases in size by absorption through 
the general surface, I think we are entitled from the analogy of other 
forms, to regard this sarcode investment as a special pseudembryonic 
absorbent-layer. 

This layer is continuous with the wall of the anterior vascular 
appendage. The branches of this organ are undistinguishable in 
structure and in function from the ambulacral part of the starfish. 
A fluid undistinguishable from the chylaqueous fluid of the ambu¬ 
lacral system moves in them with the same characteristic motion. 
The appendage is closed externally, no communication except by 
transudation existing between its cavity and the surrounding medium. 
At first it communicates with the general cavity of the embryo, but 
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afterwards it becomes connected with, and part of, the ambulacral 
circulating system. When the ambulacral vessels and suckers of the 
young starfish become fully developed, this provisional vascular tuft 
withers and disappears, leaving no apparent scar. 

28. It is impossible to avoid at once recognizing in the vascular 
pseudembryonic appendage of Asteracanthion violaceus, the three 
water-feet of Brachiolaria. (§ 21.) Even the oval granular mass, 
whose significance is yet unknown, is in the same position in both. 

This pseudembryo of Asteracanthion exactly corresponds with 
Brachiolaria except in one point. The anterior third is attached 
immediately to the posterior third, while the central part, which in 
Brachiolaria bears the pseudostome and the swimming appendages, is 
undeveloped. A special assimilative apparatus seems to be unne¬ 
cessary. The young are crowded round the mouth of the parent, 
imbedded in a slimy mass of half digested food, to portions of which 
they are generally attached, at first by their peduncles and afterwards 
by their water-feet. Swimming appendages are of course equally 
unnecessary. In all this group of embryo the sarcode layer is by 
no means so transparent as in the swimming forms. It is loaded 
with very minute oil globules, and has the dulled transparency of 
ground glass, resembling the material of the young of some internal 
parasites. 

29. Prof. Sars# describes the embryogeny of Echinaster sanguino- 
lentus, O. E. Muller (— Echinaster sepositus, Petz. ; E. oculatus, 
M. & T.; and Gribella oculata, Eorbes.) This species produces its 
young in a marsupium, in the manner already described in Aster¬ 
acanthion violaceus. The pseudembryonic appendages had nearly the 
same form as in the latter species, but Prof. Sars describes them as 
at first placed towards the ventral aspect of the disk of the starfish, 
and afterwards passing over towards the dorsal surface, and, finally, 
disappearing in the position of the madreporic tubercle. He imagines 
the madreporic tubercle in starfish to represent the scar of the 
former attachment of the pseudembryonic peduncle, and he regards 
this peduncle as the equivalent of the stalk in Crinoids. I think 
there can be little doubt that this view of Prof. Sars, with reference 
to the madreporic tubercle, is a fallacy. The pseudembryonic vascular 
appendage represents the internal ciliated sac of Bipinnaria, and not 
the dorsal pore and tube, and from Muller’s observations on the 
Trieste Bipinnaria, the ciliated sac seems to be connected with the 
ambulacral ring, independently of the dorsal tube, though in close 
connection with it. 

However, as the sand-canal is essentially a portion of the am¬ 
bulacral system of the starfish, and in direct communication with 
that system, it seems by no means improbable that in those forms, 
such as Bipinnaria asterigera, in which the dorsal surface of the star- 

* Wiegmann’s Archiv. Part 2, 1844 ; and “ Fauna littoralis Norvegiae.”— 
Christiania, 1846. 
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fish is attached to the pseudembryo, the communication between the 
ciliated cavity of the pseudembryo and the ambulacral system of the 
embryo may exist at or near this point, indeed this appears to be the 
case, in some instances, from Muller’s observations on the Bipinnaria 
from Sicily. Near the madreporic tubercle more probably than at it, 
for the dorsal pore, with its calcareous ring, is undoubtedly the 
origin of the madreporic tubercle, and whenever this pore exists 
(Trieste Bipinnaria, Auricularia, Tornaria, &c.),it appears always to 
pass through the perisom, and open to the outside. It seems to 
stand in the same relation to the ciliated sacs of the pseudembryo, 
which it afterwards maintains to the ambulcral system of the star¬ 
fish. 

30. In Asteracanthion violaceus (§ 26.) this pseudembryonic append¬ 
age is undoubtedly perfectly distinct from the madreporic tubercle, 
and, as we shall see hereafter in discussing the development of 
Comatula, the stem of the Crinoids is simply a tegumentary append¬ 
age, and its insertion in no way homologates with the madreporic 
tubercle in the other Echinoderm groups. 

31. Dr. W. Busch* * * § describes the embryology of, if his determina¬ 
tion be correct, the same species under the name of Bchinaster 
sepositus—and he distinctly describes the disappearance of the 
peduncular appendage on the ventral surface of the disk. Busch, 
however, describes a mouth in the centre of the peduncle, between 
the vascular branches. I have little doubt that this is an error of 
observation. The oval granular prominence, whatever be its func¬ 
tion, which occurs in this position in all these forms, is clearly the 
equivalent of the oval patch in the same situation in the Brachiolaria, 
where it co-exists with the pseudostome. 

32. Sars describesf a closely analogous mode of reproduction in 
Aster acanthion Mulleri (Sars), but in this species the peduncle seems 
to be distinctly attached to the ventral surface of the disk. 

33. Desor J describes a mode of development slightly different in 
detail, but on precisely the same plan in an American starfish. In this 
case the peduncle is simple, and depends excentrically from the oral 
surface of De embryo. Desor regards the peduncle as a vitelline 
sac, and believes it to be in direct connection with the digestive 
system, into whose general cavity its contents are gradually absorbed. 
Agassiz § confirms Desor’s observations, but gives no definite opinion 
on the relations of the temporary appendage. 

34. Muller describes11 a minute form which he observed at Nice, 
in 1849, and which comes doubtfully under this category. The spe- 

* “ Beobachtungen iiber Anatomie raid Entwickelung einiger wirbellosen See- 
tliiere.”—Berlin, 1851. 

f Op. cit. 
j Proc. Boston Soc. of Nat. Hist. February, 1848. 
§ “Lectures on Comparative Embryology.”—Boston, 1849. 
|| “ Ueber die Larven und die Metamorphose der Holothurien und Asterien.”— 

Berlin, 1850. 
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cimens described were only from 1/lOth to l/5th of a line in diame¬ 
ter. They were discoid, the upper surface arched, the lower flat, 
and from the centre of the lower surface a large open oesophagus 
depended. These zooids might have been taken from their form for 
young pulmograde Medusae, only they moved by the action of cilia. 
Several coecal appendages, ciliated externally, and varying in number 
in different individuals were attached to the lower surface of the disk, 
and round the margin were distributed from two to four extremely 
minute open tubes. 

The stomach, ciliated within, was placed in the centre of the disk. 
Purther advanced the disk became octagonal and crenated. No 

calcareous particles were detected. Muller suggests, that this may 
have been an early stage in the development of Aster acanthion tenni- 
spinosus, a species with from six to eight arms, and three or four 
madreporic tubercles. 

IY.—Pteraster militaris and Asteracanthion glacialis. 

35. Another, and a very distinct form of development was ob¬ 
served by Messrs. Koren and Danielssen, in a well-known Northern 
species.'* 

In Vteraster militaris (M. & T.) a delicate membrane, sup¬ 
ported by the spines above the surface of the perisom, and perforated 
near the centre for the anal aperture, forms a tent-like marsupium 
over the whole of the dorsal surface of the disk. In this cavity from 
ten to twenty eggs are hatched on each individual, and the embryos 
remain until they have assumed their definite radiate form. The 
authors were unable to trace the earliest stages in the development 
of the pseudembryo. In the youngest individuals observed it had 
attained its perfect form, and some indications were visible of the 
special organs of the young starfish.f The pseudembryo (Pig. 4, A.) 

was oval and somewhat flat¬ 
tened, with a slightly undulated 
margin. At the anterior extre¬ 
mity, a large round buccal aper¬ 
ture led into a straight narrow 
intestine, which traversed the 
long axis of the body somewhat 
towards one side, and appeared 
to be lost near the posterior ex¬ 

tremity in the granular substance. Near the centre of the body, a 
rounded mass of darker granules was encircled by a delicate vascular 

* “ Fauna littoralis Norvegiae,” Andet Hefte.—Bergen, 1856. 
f Fig. 4. Pteraster militaris (M. & T.) A. Pseudembryo, a. pseudostome. 1). 

intestine, c. vascular coecum indicating the sand-canal and madreporic tubercle, d. 
central vascular ring of the ambulacral system. B. A farther stage showing the 
outline of the Echinoderm embryo, a. pseudostome. b. pseudocele. b. pseudoproct, 
d. central ring of the ambulacral system of the star-fish. c. nascent sand-canal and 
madreporic tubercle. (After Koren and Danielssen.) 
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ring, with a coecal process passing to the surface on the dorsal aspect. 
The central dark mass indicates the position of the stomach of the 
starfish, the circular vessel of the ambulacral ring, and the vascular 
coecum of the sand canal. 

The nascent organs of the starfish were entirely unconnected with 
the alimentary system of the pseudembryo. 

In an individual slightly farther advanced the body had become 
pentagonal (Fig. 4, B.), the ambulacral ring, and the included gra¬ 
nular mass were more marked. The provisional mouth was still 
distinct near one of the salient angles, and the .intestine could be 
traced curving round the outside of the vascular ring, and ending by 
an anal pore on the dorsal surface of the rays. 

The internal organs of the starfish now progressed steadily in de¬ 
velopment, inclosed in the structureless granular substance of the 
pseudembryo, whose alimentary canal still remained well defined and 
entire. Five blunt rays gradually became studded with spines and 
paxillse, and weretermined by red eye-spots. The permanent mouth 
of the starfish was defined in the centre of the ventral surface, though 
still closed by a membrane, and at length the ambulacral vessels 
might be detected. 

The granular sarcode-substance characteristic of the pseudembryo 
now seemed to thin off the surface. The provisional alimentary 
canal gradually disappeared, though it was only after the extrusion 
of the embryo from the marsupium, that the permanent mouth of 
the starfish came into play by the absorption of the occluding mem¬ 
brane. 

36. I have much hesitation in associating with that of Pteraster 
militarise the pseudembryo of Asteracanthion glacialis (L.), briefly 
described by Dr. Busch.# The author only had it in his power to 
observe this form during a single day, and his fragmentary observa¬ 
tions left it in doubt whether the pseudembryo was progressing 
towards the “ Bipinnaria” type, or towards some simple form of 
development. The figures of the pseudembryo resemble somewhat 
those of the early stages of Pteraster militaris. I briefly abstract Dr. 
Busch’s description, in anticipation of further information. When 
the process of segmentation is complete, an oval germ escapes from 

the vitelline envelope. A day after extrusion, a dusky 
rounded mass may be observed in the centre, the first 
indication of the stomach. A broad yellowish border 
now becomes defined, passing right round the body, and, 
at the same time, the digestive cavity elongates and 
stretches to the free border, where it ends in a large 
round mouth. The body now becomes lengthened, and 
clear cells appear at intervals over the surface, f 

* Op. cit. 
f Fig. 5. Asteracanthion glacialis (L.) Pseudembryo. a. Pseudembryonic 

assimilative cavity. (After Busch.) 
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The form of the body changes to a four-sided prism, the anterior 
surface separating from the posterior, and thus forming the lateral 
surface, which at first are pretty regular. Shortly the border curls 
up, so that a hollow is formed on either side ; and, beyond this point, 
Dr. Busch was unable to pursue his observations. No ciliated fringes 
were as yet defined on the surface of the zooid. 

V.—“Vermiform Larva.” 

37. This form was observed by Professor Muller at Nice, in the 
summer of 1849. It was ^ of a line in length, and slightly nar¬ 
rower ; annulose in appearance with four transverse furrows dividing 
the dorsal surface into five segments. The second and third segments 
were the largest; the first and last were extremely minute. The 
dorsal surface was opaque and brownish with patches of dark pig¬ 
ment. The ventral surface, as far as the fourth segment, was colour¬ 
less, and shaped like a five-rayed star. Ten long colourless vascular 
coeca were arranged symmetrically, a pair on each ray, evidently the 
first row of ambulacral feet. The dorsal transverse grooves termi¬ 
nated on the ventral surface in the angles between the rays. The 
dorsal perisom was supported by a close network of calcified tissue, 
and on the ventral aspect there was the usual pentagonal ring of oval 
plates. The posterior segments projected behind the star. The centre 
of the last segment presented a slight depression, but Muller was 
unable to determine with certainty whether there was an opening in 
this position.# 

CL* 1) * 

Bather further developed, the dorsal surface had assumed the 
form of a pentagonal disk, and a soft appendage, probably a respira¬ 
tory tentacle, projected from each of the salient angles. Muller de¬ 
scribes individuals still farther developed, which he observed at Trieste 
in the autumn of 1850, but they show no change of special interest. 

38. I shall now briefly state the general conclusion to which I have 
been led by the careful study of the various aspects of this singular 
process. 

The only character which all the Asterid germs appear to possess 
in common, is the fusion of the whole, or of a part, of the germ-mass 

* Vermiform larva of a star-fish—«. ventral, b. dorsal aspect. (After Muller.) 
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into a mass or layer of the peculiar structureless histological ele¬ 
ment, which has been called “ sarcode.” This mass or layer, pos¬ 
sessing, as distinguished from the true embryo, a distinct indivi¬ 
duality, and performing its functions entirely and maturely while the 
rudimentary tissues of the embryo are being laid down. 

I cannot agree with Prof. Carpenter, Prof. Schultze, and others, 
that “ sarcode” is simply equivalent to protoplasma, or elaborated 
organic pabulum. It undoubtedly possesses special vital properties, 
and is capable, without the intervention of any accessory organization, 
of performing active vital functions. To take an example. The auri- 
cularian pseudembryo of a Holothuria is formed entirely of this abso¬ 
lutely structureless material, but, according to its special develop¬ 
mental law, calcareous spiculse, and wheels of complex form, are 
produced imbedded in its substance—at first, a minute closed hollow 
calcareous particle appears, imbedded in the transparent sarcode; 
this gradually lengthens, enlarges, and assumes a complicated form. 
How is this effected P The calcareous particles themselves are, of 
course, utterly inert. It can scarcely be said that the calcareous 
tube enlarges itself by resorbing its own walls and adding to them. 
It is equally inconceivable that the power of re-arrangement exists in 
the infinitesimally divided organic matter, combined with the lime 
in the wall, if there be any such. The wall must be built from the 
outside by an external agent, and an agent of great vital activity. 
Again, the calcareous matter is derived from the sea-water in which it 
exists in the form of an almost infinitely weak solution. In the sar¬ 
code layer, cells, which are universally recognized as “ calcareous 
glands,” make their appearance in the neighbourhood of rapidly form¬ 
ing calcareous tissue. The sarcode has collected and concentrated a 
quantity of the infinitely weak calcareous solution, and has thrown a 
cell-wall round it to retain it for future use. Again, organic matter 
diffused in the sea is exposed to the absorbent surface of the sarcode 
zooid. The organic matter is assimilated, its elements are recom¬ 
bined, and forthwith a globule of oil is wrapped up in a cell-wall and 
laid aside. This rudimentary gland is not, according to this view, 
made from the sarcode as from a blastema, but it is made by the sar¬ 
code as by an active vital agent. 

I by no means imagine that these processes are performed by any 
hitherto undetected form of organization. I am inclined to believe, 
on the contrary, that every particle of sarcode entering into the 
composition of any organized being, whether it exist in mass or dif¬ 
fused among special tissues and organs, is potentially the whole 
being, and may, under favourable circumstances, reproduce an organ¬ 
ism, a repetition of the organism from which it was detached; 
(whether as the essential element of a bud, of an ovum, or of a 
spermatozoon). 

I intend entering more fully into this subject in a future part of 
this paper. I merely mention these points at present in order to ex¬ 
plain fully the kind of vital activity which I think I am entitled to 
claim for the sarcode element. 
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39. At all events it must be generally admitted that we have 
many instances in the sub-kingdom Protozoa of the effective per¬ 
formance of the functions of assimilation, of respiration, and of 
automatic motion in beings formed of homogeneous sarcode alone, 
without the differentiation of any special tissue or organ. Conse¬ 
quently, a layer of this substance, investing the nascent embryo of a 
higher organism, may answer the same purpose, though perhaps in 
an inferior degree, as if the germ were provided with special pro¬ 
visional organs for the performance of these functions. 

40. I have already stated that Bipinnaria consists essentially of 
two parts, an absorbent, assimilative, and locomotive, sarcode zooid; 
and a ciliated sac, containing a special nutrient fluid, elaborated by 
the sarcode zooid, and in immediate connection with the ambulacral 
vascular system of the Echinoderm embryo. In Bipinnaria (§§ 6—18) 
the special organs of nutrition and locomotion of the pseudembryo 
are fully developed, and the vascular sac is comparatively insignifi¬ 
cant. In Brachiolaria (§§ 19—21) both sets of organs are well de¬ 
veloped, and they are nearly balanced in bulk. In Asteracanthion 
violaceus (§§ 22—27) the organs and appendages special to the 
pseudembryo, the pseudostome and the pseudocele, are in abeyance, 
and the zooid is reduced to a sheet of sarcode investing the germ, 
and a peculiar modification of the ciliated sac. 

In Bteraster Militants (§ 35) the zooid is likewise reduced to an 
investing sheet of sarcode, a large portion of the germ-mass being 
converted immediately into the embryo, but the ciliated sac is gone, 
and we have once more the provisional mouth and alimentary canal 
imbedded in the sarcode wall. 

Unfortunately the observations on the “ Vermiform larva” of 
Muller are as yet too imperfect to admit of any satisfactory deter¬ 
mination of its relations. 

XLV—A Visit to the Ancient Shell-Mounds of Scotland. 
By John Lubbock, Esq. Pres. Ethn. Soc. E.E.S. &c. &c. 

In our April number we mentioned that the Bev. George Gordon 
of Birnie, near Elgin, had found on the shores of the Moray Erith 
several shell-mounds, more or less resembling the kjokkenmoddings 
of Denmark. Since that time I have been down to Scotland, in 
order to visit these shell-mounds, and Mr. Gordon has had the kind¬ 
ness to show me all those which are as yet known to him. He also 
pointed out to me the remains of a lake dwelling, discovered by Dr. 
Grigor of Nairn, in the “ Loch of the Clans,” about five miles from 
that town. This little lake has been partially drained, and the re¬ 
mains of the piles are thus laid dry; the ground was still, however, at 
the time of my visit, too marshy to permit a satisfactory examination 
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of the place. During the summer, however, Dr. Grigor will, I hope, 
make some researches at this spot. In the old bed of the same lake is a 
small “ Crannoge,” about ten feet high and eighteen yards in diameter. 
It is composed of stones, bound together by beams of wood, and close 
to it I found a bone awl. From the same place Dr. Grigor has 
obtained part of a stone vessel and two oblong stones, each about 
four inches long and half an inch thick ; one is rounded at the cor¬ 
ners, the other is angular ; they seem to have been used as polishers. 
A very similar Crannoge was found many years ago in the Loch of 
Spynie. 

The first of the shell-mounds which we visited was at Bannat 
Hill, near Burghead, on the coast of Elgin, and close to the west 
side of the Alves and Burghead Bail way. It was a small heap, 
nearly circular, and about six yards in diameter, resting on a nucleus 
of sand, which is at the middle about four feet high, and gradually 
slopes towards the ridges. The shelly layer is nowhere more than a 
foot in thickness, and is quite at the surface. Periwinkles (Littorina 
littorea) are most abundant, but there are also many Limpets 
(Patella vulgata), some specimens of Purpura lapillus, and of Mussels 
(Mytilus eclulis), which, however, are so disintegrated and broken up 
that I did not find one perfect valve. We observed also many frag¬ 
ments of crabs’ claws. As usual, many of the stones were broken 
by the heat of the fire, and at a little distance I picked up the butt 
end of a flake. 

Eragments of bone were numerous, but, as usual, very frag¬ 
mentary. We determined only the ox, sheep, and pig. We did not 
find a trace of pottery. 

Hear this shell-heap, but on the other side of the railway, are 
two others, very similar to the first. In one of these we found a 
piece of stag’s horn, and some fragments of bone, probably referable 
to the same animal. Bemains of the ox, sheep, and pig were as 
abundant as before. 

In addition to the shells already mentioned, we found a few 
Cockles. There were numerous traces of fire, but I found no pot¬ 
tery nor stone implements. Close by, however, I picked up a minute 
fragment of flint. 

Erom this shell-mound we obtained three small implements of 
bone, with a single exception the only ones which have been as yet 
discovered in the Scotch shell-mounds. The first is about two 
inches and a-half long, but the point is imperfect. The head is 
clumsy, rounded, and a little flatter at the sides. The second is 
more primitive in character; it is an awl or pointed instrument, 
formed out of a long bone split open; the length is rather more 
than three inches, of which the upper half is brought to a point, 
while at the lower half the natural form of the bone is left un¬ 
altered. The third is a small bit of bone about two inches long, 
and brought to a point at one end. It may perhaps be doubted 
whether this was intended as an instrument; its pointed end might 
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possibly have resulted from the manner in which the bone was cut 
open for the sake of its marrow. 

Kg. I. 

Between Burghead and Findhorn the coast is a shingly plain, 
elevated only a few feet above high-water mark, and divided into 
about twenty ridges, which, though somewhat irregular, run approxi¬ 
mately parallel with the coast. They are from three to ten yards 
broad, occasionally bifurcate, and are from ten to fifty yards apart. 
The coast has a somewhat desolate appearance, the shingle being for 
the most part quite bare, though in places there are large patches of 
gorse and heather. Along this stretch of coast Dr. Grordon pointed 
out to me several small accumulations of shells, besides which there 
were some places where we found traces of fire, but no shells, or, at 
least, very few. The largest shell-mound which we saw in this neigh¬ 
bourhood was near Mutton Hole Farm. It was on a hillock about 
six feet high and sixty-five yards in circumference. The mound itself 
was composed of stones and sand, covered by a layer of shells. 
This layer was only a few inches thick. We found no pottery, and 
bones seemed to be much rarer; we did not, however, dig much in 
this shell-mound. 

I picked up a small fragment of a bronze ring, and we found also 
several minute bits of flint of irregular shapes. 

Though the species of shells present in these shell-mounds is 
nearly the same, still the proportions of each kind vary very much. 
In the first heap we examined, periwinkles were by far most nume¬ 
rous and cockles wTere almost entirely absent; in some of those 
nearer Findhorn, on the other hand, as, for instance, in the one near 
Mutton Hole Farm, cockles were the predominating shell, and next 
to it the Mya was perhaps the most frequent. In this neighbourhood, 
again, oysters seemed to be altogether absent, while with the peri¬ 
winkle they form the main part of the kjokkenm6dding near the old 
margin of Loch Spynie. 

This small lake, which is bisected by the Elgin and Lossiemouth 
Bailway, at present occupies but the central portion of the plain 
which it once covered. Indeed, it is evident that the high land to 
the north was once an island, and that Loch Spynie must then 
“ have been an arm of the sea, open in breadth at the east nearly 
“ from the Hill of Grarmach to the headland behind Lossiemouth, 
“ and stretching westward over the plain till it again joined the 
“ Frith at the town of Burghhead. The general elevation of this 
“ tract does not exceed four feet above the level of the sea.” * Owing 

* A Survey of the Province of Moray. 
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however to the violent storms from the east and north-east, the 
shingle on this part of the coast is not only travelling continually 
westwards, bnt is in some places actually driven to a height con¬ 
siderably above that of high water. Dr. Gordon showed me some 
boulders which had within the last thirty years been taken out 
of the harbour and thrown down at its mouth, and which, carried 
westwards by storms, accumulated so as to form a bank in some 
places as much as twelve feet above high-water mark. It appears 
that a similar cause in ancient times, carried the shingle along the 
north coast of the Island, and so gradually blocked up the eastern 
entrance to Loch Spynie. In the “ Survey of the Province of 
Moray,” it is stated that “ the irruption of the Godwin sands hap¬ 
pened in the tenth century, in the reign of Malcolm III., and from 
Buchanan’s history it might be inferred, that its effects were not 
limited to that quarter alone, but must have extended over all the 
eastern coast of Britain.” Again, “ another storm, extremely violent 
also, happened in the 13th century, upon the eastern coast of Scot¬ 
land.” In the year 1266 a great wind arose from the north, on the 
eve of the Least of the 11,000 virgins, and the sea broke in, and 
many houses and villages were overwhelmed. “ There never was such 
a deluge,” says Fordun, lib. x. c. 22, “ since the times of Noah.” 
To one or both of these irruptions our author thinks that the sepa¬ 
ration of Loch Spynie from the sea on this side may with some 
probability be ascribed. At any rate, we may perhaps assume that 
this change did not take place later than the middle of the 13th 
century; though from the whole appearance of these ancient beaches, 
I should be inclined to believe that the sea has shut itself out from 
the land by the continual operation of existing forces, and that the 
change in geographical relations was by no means the result of a 
mere occasional disturbance. The communication with the sea at 
the west appears also to have been gradually cut off. The water 
of Loch Spynie was however then probably brackish, and the more 
so as at that time the Lossie appears to have run into it. At what 
period the river was turned into its present course, and whether 
by accident or design, does not appear to have been satisfactorily 
ascertained. 

At the close of the 14th century, we find the Lord Bishop Alex¬ 
ander Bar protesting against the Earl of Moray and the Burgesses 
of Elgin, respecting the right of fishing and of* the harbour, among 
other reasons, because “ The Bishops of Moray, our predecessors, 
“ with the knowledge and sufferance of the Earls, and of the Bur- 
“ gesses of Elgin, had, and were in the use of having, the inhabitants 
“ of the village of Spynie, in the name and right of the Bishops of 
“ Moray, fishers of seafish, sailing with their wives and families from 
“ Spynie to the sea, and returning in their boats with the fishes to 
“ the said harbour.” Still as Dr. Gordon well observes, “ the size 
“ and abundance of the oysters found in the shell-mounds at Brigzes 
“ prove that, when they were dredged in the Loch of Spynie, the 



LUBBOCK OK THE ANCIENT SHELL-MOUNDS OF SCOTLAND. 419 

“ tide flowed in and out with a depth and freedom and a breadth of 
“ surface altogether inconsistent with the contracted outlet which 
“ seems to have been the grounds of a contest between Bishop Bar 
“ and the Earl Moray in 1383.” 

The shell-mound in the wood on Brigzes farm, lies exactly on the 
edge of the old Loch margin, and being now several miles from the 
present sea shore, no doubt belongs to the time when Loch Spynie 
was an arm of the sea. 

The mound itself is double, the two portions being, according to 
a measurement made by Dr. Gordon, respectively eighty yards by 
thirty, and twenty-six yards by thirty. The depth of the shelly 
layer varies from about two feet to six inches, and it is covered by 
turf, &c. It is a good deal mixed with black earth and rests on 
sand. Periwinkles and oysters, in nearly equal numbers, form the 
great bulk of the deposit. Oysters are still found apparently on 
the spots wrhere they lived, in the bed of the old Loch, and doubtless 
go back to the time when it was freely open to the sea both to the 
east and to the west. The partial closing of the communication 
would render the water too brackish for Oysters, especially if, 
as seems probable, the river Lossie at that time ran into Loch 
Spynie. At present, however, Dr. Gordon tells us that the 
oyster is not to be found on these coasts except in a few sheltered 
spots, as for instance at Cromarty, Altirlie, and Avoch. The oysters 
in the shell-mound are fine specimens. Next to them in point of 
numbers come the cockle (Cardium edule), which forms perhaps two 
or three per cent of the whole mass, and the muscle (.Mytilus edulis), 
which seemed to me to be rather less numerous. The other species 
found, though in comparatively small numbers, are the Buccinum un¬ 
datum (whelk), Tapes decussata, T. pullastra, Natica, Patella vulgata, 
Purpura lapillus, Littorina littoralis, Trochus, Anomia, and Serpula. 
One of these (Tapes decussata) is specially interesting. “ Its re- 
“ mains hold the fifth, if not a higher place, in the shell-mound at 
“ Brigzes. It is not now known in the Moray Erith, and the most 
“ northerly locality where it is now found alive is the coast of Car- 
“ narvonshire. It seems to form a striking exception to the rule. 
“ While the other species, that are now extinct on our shores, are 
“ withdrawing to the north, and are found alive only towards the 
“ Arctic Circle, this species, once frequent but not now known with 
“ us, has withdrawn in the opposite direction to a warmer latitude.” 

Dr. Gordon made the above statement as to the present 
geographical range of Tapes decussata, on the authority of Mr. 
^Robert McAndrew, who, in his memoir “ On the geographical 
distribution of Testaceous Mollusca in the North Atlantic and 
neighbouring seas,” gives Carnarvonshire as the northern limit of 
that species on our coasts. On the other hand, it has been found 
by Bean at Scarborough, in Northumberland by Alder, and even in 
Skye and Zetland by E. Eorbes. In the latter case, however, the rather 

N. H. R.—1863. 2 F 
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unusual expression is used, “ buried in gravel at low water mark.5’ 
It is just possible that these northern specimens may have been 
dead. However this may be, and even if we must ascribe to T. de- 
cussata a more northern range than that which Mr. McAndrew 
appears to assign to it, still the interesting fact remains, that it is 
no longer to be found in the Moray Frith nor on the neighbouring- 
shores. 

I engaged a labourer to assist me, and spent about four hours 
in the examination of this mound. Marks of fire were abundant, 
but I found not a single bone, not a trace of pottery, nor an imple¬ 
ment of any kind. In this respect Dr. Glordon’s experience agrees 
with mine. The absence or rarity of bones, may perhaps be attri¬ 
buted to the insular position of this shell-mound, and at any rate we 
may certainly infer, that meat was a luxury seldom enjoyed by these 
“ Mound-builders.” The absence of pottery and of implements is 
still more puzzling. In the Danish Kjokkenmoddings, fragments of 
rude pottery are not uncommon. During my visit to the shell- 
mound at Havelse with Prof. Steenstrup and Mr. Busk, we obtained 
nine rude axes, besides flakes and other fragments of flints. Again, 
implements and fragments of implements occur in similar abundance 
on the sites of the ancient Swiss Lake habitations. I was therefore 
surprised and, it must be confessed, a little disappointed to find these 
Scotch shell-mounds so poor. The difference may perhaps in part be 
accounted for by the absence of flint in the North of Scotland. In 
Denmark, on the other hand, it is so plentiful that if an axe was 
broken, the pieces would often be thrown away, while in a flintless 
country they would in all probability have been worked up again. Still 
it must be remembered that in many of the Swiss Lake habitations, 
the flint must have been brought from a distance, and, under any 
circumstances, if flint implements had been much used by these Scotch 
mound makers we ought to find fragments and chips still; but though 
I looked carefully, I found nothing of the kind. How far this fact 
is an evidence that the Shell-mounds of the Moray Frith belong in 
a great measure to the metallic period, farther researches will show. 
In the mean time, it is an interesting fact, that a bronze pin which 
I shall presently describe, was found at this spot and apparently in 
the shell-mound itself, while on one of those between Burghead 
and Findhorn, we found a small fragment of bronze, apparently a bit 
of a ring. 

But if the absence of stone implements is explicable on the as¬ 
sumption that these shell-mounds belong to the metallic period, the 
rarity of pottery is thereby rendered still more remarkable. I say 
the rarity, because, though neither Dr. Glordon nor I in our visits to 
this spot have been so fortunate as to find any, Dr. Taylor, of Elgin, 
obtained two small pieces, which are now in the Museum at that 
place. They are red on the outside, black within, and of rude manu¬ 
facture, containing large grains, apparently of quartz. 
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The bronze pin, Fig. II., to which I have just alluded, was found by 
a labourer, who was employed in carting away some of the shell-mound 
to serve as manure for the neighbouring farm. It is four inches and 
a-half in length, and rather thick in proportion. The head is small 
and rounded, but with flat sides, which are marked by two irregular 
grooves, at right angles to one another, so as to form a kind of rude 
cross. Immediately below the head is a second small enlargement. 
Below this again are four equidistant row's of five small notches, one 
row on each side of the pin. 

I do not know of any bronze pin exactly like this one from 
Brigzes; those from the Swiss Lake-habitations, though often flattened, 
are generally compressed vertically, and not laterally. Without, how¬ 
ever, exactly agreeing with any one which I have seen, it bears a 
close general resemblance to some of those found in Irish crannoges, 
and street-cuttings in Dublin. These are generally considered to be 
about a thousand years old, and on submitting the Brigzes specimen 
to Mr. Franks, he has favoured me with the opinion that it certainly 
belongs to our era, and was in use probably about a.d. 800 or 900. 

If, therefore, it really belong to the shell-mound, and there seems 
no reason to doubt the statement of the man who found it, we shall 
in this way, by the character of the pin on the one hand, and the 
study of the old maps on the other, get an approximate date for the 
accumulation of the mound. 

It is of course evident that the presence of bronze establishes a 
great distinction between this shell-mound and the much more 
ancient kjokkenmoddings of Denmark. 

There are three other small shell-mounds in the wood of Brigzes, 
but time did not permit us to examine these with care. 

I also visited a shell-heap near the Ferry at Nigg, opposite Cro¬ 
marty. It is several feet above the sea, and from it the ground 
slopes steeply upwards. The shells are covered by from two to four 
feet of sand and stones, which have no doubt found their way down 
from the hill above. Periwinkles at this spot formed nine-tenths of 
the mass, and oysters were next in point of numbers. I noticed also 
Buccinum, Patella, Purpura, Cardium, Mytilus, Tapes, and Solen, 
besides a few fragments of bone, and the tooth of an ox. Dr. (Gor¬ 
don also found on a previous occasion a small bone comb. In Dr. 
Wilde’s excellent Catalogue of the Museum belonging to the Boyal 
Irish Academy at Dublin, the combs are “ divided into three varieties 
—the long rack-comb, the single fine tooth-comb, and the double fine 
tooth-comb.” Dr. Grordon’s is a double fine tooth-comb, or rather, 
it is the end of one. It is entirely free from ornament, and has lost 
part of its animal matter, so that it adheres slightly to the tongue. 
No other implements or works of art of any kind have as yet been 
found at this spot. 

2 e 2 
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Finally I visited, but had not time to examine thoroughly, another 
shell-mound on the north side of the Moray Frith, near Invergordon, 
in a wood belonging to Mr. M’Leod, of Invergorden Castle. 

That the shell-mounds of Scotland did not altogether escape the 
notice of Hugh Miller will be seen from the following extract, with 
which I have been favoured by Hr. Gordon, from the Sketch-Book 
of Popular Geology:— 

“ The sand dunes of the country—accumulations of sand heaped over the soil 
by the winds, and in some cases, as in the neighbourhood of Stromness in Orkney, 
and near New Quay on the Coast of Cornwall, consolidated into a kind of open- 
grained sandstone—contain, like the mosses of the country, ancient human remains 
and works of art. There have been detected among the older sand dunes of Moray, 
broken and partially finished arrow-heads of flint, with splintered masses of the 
material out of which they had been fashioned—the debris, apparently, of the 
workshop of some weapon maker of the stone period. Among a tract of sand dunes 
on the shores of the Cromarty Frith, immediately under the Northern Sutor, in a 
hillock of blown sand, which was laid open about eighty years ago, by the winds of 
a stormy winter, there was found a pile of the bones of various animals of the chase, 
and the horns of deer, mixed with the shells of molluscs of the edible species; and, 
judging from the remains of an ancient hill-fort in the neighbourhood, and from 
the circumstance that under an adjacent dune, rude sepulchral urns were disinterred 
many years after, I have concluded that the hunters, by whom they had been accu¬ 
mulated, could not have flourished later than at least the age of Bronze.”* 

The above extract is interesting as showing that these shell-mounds 
had not escaped the notice of the author of the “ Testimony of the 
Hocks,” but the minute researches of the Danish and Swiss Archaeo¬ 
logists have invested them with a new and unexpected interest, and 
we may fairly hope that when they shall have been thoroughly 
examined, they will throw much light on the early history of our 
country. 

To do for Scotland, however, what Steenstrup has done for 
Denmark, will require Steenstrup’s perseverance and abilities. It 
may be said that it would have been better to wait until the subject 
could be more thoroughly discussed, but my hope in publishing 
these few notes is to direct attention to these ancient shell-mounds, 
which will in all probability be found scattered along our western 
and northern shores. Those who may be disposed to assist in this 
line of research, will probably find that the shell-heaps are in many 
cases well known to the fishermen and peasants; on the Moray 
Firth, I was struck to find one of them actually going by the name 
of the “ Shelly middin g.” 

* The discovery of the Bronze Pin at Brigzes seems at first sight a remark¬ 
able confirmation of the suggestion thus thrown out by the author of the 
“ Testimony of the Rocks,” but we must remember that bronze seems to have 
been used for articles of this 'description, long after the discovery of iron. 
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XLVI.—An Account of the Proceedings of the late Confer¬ 

ence held in France to Inquire into the Circumstances 

ATTENDING THE ASSERTED DISCOVERY OF A HUMAN Jaw IN THE 

(travel at Moulin-Quignon, near Abbeville ; including 

the Proces Verbaux of the Sittings of the Conference, 

with Notes thereon. By H. Falconer, M.D., F.F.S. ; Greorge 
Busk, Esq., F.F.S.,; and W. B. Carpenter, M.D., Vice President 
Foyal Soc. 

1. ■ Introductory Eemarks and Historical Summary. 

The * Trial of the Jaw ’ or the inquisition by a conference of men of 
science, French and English, held at Paris and Abbeville, on the 
“ human jaw ” and flint luiches, asserted to have been discovered in situ, 
by M. Boucher de Perthes, in the £ couche noire1 of the gravel-pit of 
Moulin-Quignon, has excited lively general interest on both sides of 
the Channel. The present communication is mainly intended for the 
publication, textually, of the proces verbaux of the meetings of the 
Conference, and of the conclusions at which it arrived. The minutes 
of the proceedings, embodying a condensed abstract of the discussions, 
were, in the absence of a shorthand-writer, drawn up, during the 
progress of each stance, by the able and distinguished Secretary, 
M. Delesse, Professor of GfeoJogy to the Ecole Normale, Paris. 
The debates were frequently discursive, in consequence of the variety 
of points involved in the investigation. The main subject was at 
times dropt, and questions raised on subordinate issues which, in the 
end, proved unimportant. M. Delesse, in the opinion of the English 
members of the Conference, is entitled to the highest credit for the 
ability, judgment, and impartiality, which he has displayed in seizing 
upon the leading features of the debates, and in conveying the 
opinions of the different speakers, under very considerable difficulties, 
he himself having taken an active share in the general discussion. 
The English members have to indicate some corrections, but, for the 
most part, these are not of very material importance, and it has been 
considered best to reproduce the £ proces verbaux ’ verbatim in the form 
in which an authenticated copy has been forwarded to London by 
M. Delesse, pointing out the corrections in the running commentary 
of explanatory notes appended to the proceedings.* 

It may be useful, before the production of the ‘ proces verbaux,* to 
give a brief resume of the circumstances which led to the meeting of 
the Conference.—Fashioned flint-weapons, unquestionably of very 
remote antiquity and as certain proofs of human agency as the watch 

* It is further due to M Delesse to state that on the existence of these slight 
differences being brought to his notice by Dr. Carpenter and Mr. PrestwDh, he 
at once expressed his readiness to make the corrections indicated; but it was 
considered inexpedient to alter the formal documents after signature. 
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in the illustration of Paley, have turned up in surprising abundance 
in tbe old gravel-beds of Amiens and Abbeville, but hitherto not a 
vestige of the bones of the men who shaped them into form. Why 
it should be so has remained a mystery, for human bones are as 
enduring as those of deer, horse, sheep, or oxen, and fossil bones of 
extinct animals are not unfrequent in the Somme Valley deposits. 
At last it was thought that the objects so long sought for in vain had 
been discovered. To pass over minor incidents. On the 23rd of March, 
a terrcissier brought to M. de Perthes, from the bottom of the 
gravel-pit of Moulin-Quignon, two flint hdches and a fragment of 
bone, which, on detaching the dark matrix enveloping it, he found to 
be a human tooth. On the 28th of March, M. de Perthes was 
summoned to the same gravel-pit (described by Mr. Prestwich in his 
memoir in the Philosophical Transactions) to examine, in situ, what 
appeared to be a portion of bone projecting from the section, close 
to its base. The specimen was carefully detached with his own 
hands by M. de Perthes, and proved to be the entire half of an adult 
human lower jaw, quite perfect, and containing one back tooth— 
namely, the penultimate, or last but one. The sockets of the other 
teeth were all present, and filled with matrix, with the exception of 
the antepenultimate, the socket of which was effaced, the tooth 
having been lost during life. The solitary molar present was hollow 
from caries, and this hollow was also filled with the matrix. 

The deposit from which the jaw was extracted is the “ black seam 
flinty gravel,” so called from its intensely dark (blueish-black) colour, 
arising from oxides of iron and manganese. It rests immediately 
upon the chalk, and belongs to what Mr. Prestwich calls the “ high 
level” series, being the oldest of the Somme Valley beds. A thin 
layer of black mangano-ferruginous clayey matter is interposed be¬ 
tween the chalk and the gravel. If the jaw proved to be an authentic 
fossil, and came out of the alleged position, it indicated the existence 
of man, by an actual bone, at a period of extremely remote antiquity. 
A single detached human molar was found at the same time, 
corresponding exactly in appearance and in the matrix with which 
it was covered; and, to complete the case, a flint hatchet, covered 
with black matrix, was extracted from the same spot by M. Oswald 
Dimpre, who accompanied M. de Perthes. The details are all given 
by M. de Perthes in the Abbevillois of the 9th of April, 1863, and 
in his note communicated to the Academy of Sciences on the 20th of 
April which is here subjoined. 

Mr. Prestwich, Mr. Evans, and Dr. Ealconer were in Prance at 
the time, and hearing of the asserted discovery, they determined to 
visit Abbeville. The two former proceeded there on the 13th of 
April, when their suspicions were instantly aroused. They pronounced 
the hdches said to have been yielded by the ‘ couche noired to be 
modern fabrications. Dr. Falconer followed a day later, when they 
had left, and also got several hdches from the “ black-seam gravel,” 
which, upon closely examining them on his return to London, he 
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considered to be spurious. Having been obligingly permitted by 
M. de Perthes to examine the jaw, he was struck with the unusual 
combination of peculiar anatomical characters which it presented, 
and was thus led to the impression that it was of fossil antiquity. 
That impression he communicated on the 14th to Dr. Carpenter, 
and on the 15th to M. de Quatrefages, at Abbeville, but subject to 
the reserve of a more detailed study of the materials,# and on the 
15th he wrote to the same effect to his friend, M. Lartet, to whom 
the jaw was consigned in Paris. 

On the 16th of April Dr. Carpenter communicated a short 
paper to the Eoyal Society, supporting the authenticity of the 
discovery; and during the debate, Dr. Falconer, in the absence 
of Dr. Carpenter and himself, was unauthorisedly cited as enter¬ 
taining the same opinion. On the 20th of April M. de Quatrefages 
communicated to the ‘ Academy of Sciences ’ a note by M. Boucher 
de Perthes, followed by descriptive remarks by himself, conveying the 
high authority of his opinion in favour of the jaw being a true fossil of 
geological antiquity. On the 18th of April, Dr. Falconer, immediately 
after his return to London, commenced the deliberate scrutiny of the 
materials which he had brought with him from Abbeville, and on the 
21st, in conjunction with, or aided by, Mr. John Evans, Mr. Prestwich, 
Mr. Busk and Mr. Tomes, he arrived at results opposed to the authen¬ 
ticity alike of the ‘ detached molar,’ of the jaw, and of the flint hdches. 
That day, without the delay of a post, he communicated his suspicions 
to M. Lartet, requesting him to make them, and the grounds upon 
which they were founded, known to M. de Quatrefages. But the 
latter had already given in his affirmative memoir to the “ Institut ” 
on the previous day (20th), followed on the 27th of April and 4th May 
by successive notes in the same sense. On the 25th of April a 
letter by Dr. Falconer, written before he was aware of M. de Quatre- 
fage’s first communication appeared in the Times, questioning the 
authenticity of the “jaw” and of the hdches. Men of science in 
France and England were thus suddenly placed at direct issue on a grave 
and important point of great general interest. But, happily, from the 
frankness and rapidity of the communications interchanged, there 
existed the most cordial relations, and the conviction of loyalty and good 
faith on both sides. The French savans the more they went into 
the case, were the more convinced of the soundness of their 
conclusions ; while their English opponents, the more they weighed 
the evidence before them were the more strengthened in their doubts. 
As a wordy discussion would but have wasted time and must have 
been protracted, and as a personal conference held out the best 
prospect of a speedy settlement of the question, a ‘ reunion ’ of men 
of science, to be held at Paris, was proposed by the French savans. 

* The reserve is expressly mentioned by M. de Quatrefages in the first para¬ 
graph of his note read to the Academy of Sciences on the 20th of April, 1863 : — 
“ Neanmoins nous nous sommes quittes avec l’intention de faire subir aux objets 
eux-memes tin examen ulterieur.”—(Vide Comptes Bend us du 20 Avril.) 
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On the 4th of May Dr. Falconer received a letter from his friend 
M. Lartet, who was in constant communication with M. de Quatre- 
fages, dated the 2nd of May, in which, after recapitulating the points 
at issue, he added: — 

“ La dissidence ainsi posee, le mienx serait de se rennir pour 
proceder a de nouvelles verifications des pieces controversies, et 
pour discuter la valeur de tontes les circonstances qui se rattachent k 
cette decouverte. Le lieu le plus convenable pour cette reunion, 
serait, ce me semble, Paris, puisque nous y sommes presentement en 
possession dela machoire et du plus grand nombre des haches trouvees 
a Moulin-Quignon. Nous anrions aussi, le cas echeant, tontes les 
facilites desirables pour faire proceder a des analyses, ou autres 
verifications que l’on pourrait juger necessaires.” 

The note then suggested that Messrs. Prestwich and Evans 
should be members of the proposed reunion. On the following day 
Dr. Carpenter called upon Dr. Falconer with the following note, 
which he had received from M. de Quatrefages:— 

“ Monsieur et cher Confrere. Je viens vous faire une proposition, 
quel que peu etrange peut-etre mais, vous voudrez bien, j’en suis sur, 
la prendre dans le sens qui me pousse a vous l’addresser. Voici ce 
dont il s’agit. 

“ M. Lartet vient de me dire qu’il a ecrit a M. Falconer pour 
1’engager a venir a Paris avec MM. Prestwich et Evans pour 
soumettre a un nouvel examen les haches et la fameuse machoire de 
Moulin- Quignon. 

“ Or d’apres les renseignements que j’ai re<?us, vous etes vous 
meme fort interesse daos la question ; car le premier vous avez parle 
de la machoire d’ Abbeville devant un corps savant et dans le sens de 
1’authenticite. 

“ Cette authenticite me semble de plus en plus certaine. Toutes 
les epreuves aux quelles j’ai sounds ones haches et la machoire, soit 
d’apres mes inspirations propres, soit a la demande de M. Delesse, sont 
venues corroborer cette conclusion. M. Delesse et venu faire un 
second examen depuis la lecture de sa lettre a 1’Academic ; il est 
parti de plus en plus convaincu de 1’authenticite des unes et de 
1’autre. M. Desnoyers, M. Graudry n’ont pas mis un instant en 
doute cette authenticite apres un examen serieux. 

“ Eh bien Monsieur et cher Confrere, si MM. Falconer, Prestwich, 
et Evans viennent a Paris, ne pourriez vous faire le voyage avec eux ? 
Je tiendrais beaucoup k ce que cette reunion n’ent pas l’air d’une lutte 
ou les partis seraient pris d’avance, les Francais combattant pour et 
les Anglais contre. Or quoique nous soyons tous animes d’un meme 
amour de la verite, et de la seule verite scientifique, le fait semble 
etablir cette distinction entre les naturalistes des deux nations. 
Votre presence oterait tout de suite a la reunion ce caractere facheux 
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et, pour mon compte j’aurais a vous revoir dans cette circonstance 
line double joie. 

“ Soyez assez bon pour reflecliir a ce que ma proposition a au 
fond d’interet pour la science, et recevez 1’expression des sentiments 
d’estime et de la consideration de votre devoue confrere. 

(Signed) A. de Quateefages. 

“ 2 Mai, 1863.” 

Dr. Falconer replied to M. Lartet, and Dr. Carpenter to M. de 
Quatrefages, that they would start for Paris on the 8th of May. 
On the 6th of May Dr. Falconer wrote to M. Lartet that as neither 
Mr. Prestwich nor Mr. Evans could go on account of business 
engagements, Prof. Busk would probably accompany Dr. Carpenter 
and himself—forwarding at the same time a rough memorandum for 
adoption as the basis of the procedure during the inquiry by the 
proposed Conference, which ran as follows :— 

“ Proposed Order of Procedure. 

“ 1. To go into the evidence of the mineral characters of the 
‘ couche noire ’ and flint gravel of Moulin-Quignon. 

“ 2. The evidence of the hdches contrefaites et indubitahles de 
M oulin-Quignon. 

“ 3. The evidence of the detached molar. 
“4. The evidence of the human jaw of Moulin-Quignon; (a) 

mineral characters of the matrix; (b) transverse section ; 
(a) caracteres de race. 

“5. To go into the evidence of the Menchecourt fragment of 
lower jaw and teeth. 

“6. To draw up a i proces verbal’ of the seance and final 
results. 

“London, 6th of May, 1863.” 

It was understood, when the English members of the Conference 
arrived in Paris, that this scheme was adopted; but it was not 
pressed, nor was it strictly followed in the subsequent proceedings. 
The clause (c) of No. 4, and the details of No. 5, were not gone 
into at all. The excursion to Abbeville was not contemplated in the 
scheme. 

The English deputation, consisting then of Dr. Falconer, Dr. 
Carpenter, and Prof. Busk, reached Paris on the 9th of May, and 
immediately proceeded to business, being joined on the following 
day by Mr. Prestwich. The French members consisted of M. de 
Quatrefages, Member of the Institut; M. Lartet, Member of the 
Geological Society of France and Foreign Member of the Geological 
Society of London ; M. Delesse, Professor of Geology to the Ecole 
Normale, Paris; and M. Desnoyers, Member of the Institut. The 
following savans also took a share in the proceedings throughout, and 
afforded the utmost aid in the investigation, viz.:—M. L’Abbe Bour- 
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geois, M. A. G-audry, and M. Alphonse Milne-Edwards. At the request 
of the English members, M. Milne-Edwards, Member of the Institut, 
and the eminent zoologist, courteously agreed to preside over the 
Conference. 

In order to render this account of the circumstances which led 
to the assembling of the Conference in Paris complete, and to place 
our readers in full possession of the facts connected with the discovery 
of the ‘jaw,’ we here subjoin the account given by M. Boucher de 
Perthes, in his note on the subject communicated to the Academy of 
Sciences, which follows in extenso :— 

Extrait des Comptes rendus des Seances de V Academie des Sciences. 
Tome lvi. Seance du 20 Avril, 1863 — 

Maclioire humaine decouverte a Abbeville dans un terrain non 
remanie ; Note de M. Boucher de Perthes. 

(Presente par M. de Quatrefages.) 

“ line longue experience m’ayant appris qu’une des causes qui 
empechent le naturaliste de recueillir des ossements humains dans 
les terrains qu’il explore est l’habitude qui out les terrassiers de faire 
disparaitre ces debris, j’avais depuis quelques annees offert une assez 
forte prime a ceux qui m’en apporteraient, m’engageant a doubler la 
recompense s’ils me faisaient voir ces restes sans les deplacer ou 
dans le lieu meme ou ils les auraient decouverts. 

“ D6s ce moment il m’en fut beaucoup presente. On m’en signala 
d’autres que j’allai reconnaitre sur les lieux. Dans ces ossements il 
y en avait de fort anciens, quelques-uns de curieux, mais pas un seul 
qui fut fossile. 

“ Vers la fin de 1861, en faisant fouiller dans la sabliere de 
Moulin-Quignon, banc situe pres d’Abbeville, a 30 metres au-dessus 
du niveau de la Somme, je remarquai a 4 et 5 metres au-dessous du 
sol un lit de sable brun trancliant tres-fort sur les couches superieures 
de sable jaune ou gris et reposant sur la craie. 

“ Cette veine argilo-ferrugineuse, presque noire, impregnee d’une 
matiere colorante s’attachant aux doigts, et qui doit contenir des 
matieres organiques, varie de 30 a 60 centimetres d’epaisseur; elle 
ne se confond pas avecles bancs superieurs, et suit toutes les ondula- 
tions de la craie sur laquelle elle repose a une profondeur de 4 a 5 
metres de la superficie. 

“ Pendant l’annee 1862 et les premiers mois de 1863 la carriere de 
Moulin-Quignon etant restee ourerte, je pus y etudier cette couche 
et j’y trouvai plusieurs silex tailles en hachettes, les unes fort 
grossieres et difierant, par la couleur et par leur coupe, de celles des 
bancs superieurs • les autres beaucoup mieux faites, rarement roulees 
et peu endommagees, ce que j’attribuai a la nature du lit moins 
caillouteux que ceux du dessus. 

“ L'etat de conservation de ces haches, du a 1’absence de gros 
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silex dans cette couche, et, comme je viens de le dire, une certaine 
apparence de matieres organiques, me firent esperer d’y trouver des 
ossements on des coquiUes. Je le dis aux terrassiers, en leur renou- 
velant ma prescription de laisser en place ee qn’ils ponrraient decouvrir. 

“ Le 23 mars, 1’un de ces terrassiers, Nicolas Halattre, m’apporta 
dans une masse de sable deux baches en silex trouvees a 4m, 50 de 
profondeur. A 15 centimetres plus has, pres de la craie, etait, dans 
ce meme sable, un fragment d’os, ou ce qu’il prenait pour tel, mais 
qu’apres avoir degage de sa gangue je reconnus pour une dent 
humaine. 

a Une demi-heure apres j’etais a Moulin-Quignon: je vis la place 
d’ou les deux hachettes et la dent avaient ete extraites, et 1’expose de 
Halattre me fut confirme par les autres terrassiers. 

“ De la decouverte de cette dent j’ai dn conclure que la machoire 
etait proche ; je fis ouvrir le terrain, j’y trouvai une troisieme 
hachette, mais la nuit vint interrompre mes recherches. 

“ Les jours suivants, les terrassiers etant occupes ailleurs, les travaux 
furent interrompus. 

“ Le 26, je chargeai deux autres ouvriers, Dingeon et Yasseur, de 
continuer la fouille. 

“ Le 28, Yasseur se presenta chez moi: il m’apportait une seconde 
dent, trouvee non loin de 1’endroit ou avait ete decouverte la 
premiere, ajoutant qu’a cote etait un os, ou quelque chose qui y 
ressemblait, dont on ne voyait qu’une petite partie. Je me rendis 
immediatement a la carriere, en me faisant accompagner d’un 
archeologue de notre ville, M. Oswald Dimpre, habile dessinateur, 
bien connu des geologues qui ont visite nos bancs. 

“ Arrive sur le banc, apres avoir retrouve fexcavation telle que je 
l’avais laissee a 5 metres au-dessous du sol, j’apercus, dans la couche 
noire, le bout de 1’os que m’avait signale Yasseur. Ce terrain etait 
fort compaete, il fallait user de precaution pour ne rien endommager. 
Je fis degager les alentours de l’os, dont je voyais l’extremite ; je pus 
le th*er de son lit sans le rompre. et, malgre une masse de sable qui y 
adherait, je reconnus la moitie d’une machoire humaine. 

“ A 20 centimetres de la, dans la meme veine noire, etait une 
hachette que M. Dimpre ne put detacher qu’apres quelques efforts et 
avec 1’aide d’une pioche. 

“ Pres de la machoire je trouvai une seconde hache brisee, et, 
dessous, une troisieme dent. Enfin, dans une masse dn meme sable 
que j’ai fait transporter chez moi, je decouvris une portion d’une 
quatrieme dent. 

“ Cette machoire humaine etait au plus has de la couche de sable 
noir, et a quelques centimetres de la craie. 

“ Yoici le detail des couches qui la recouvraient, que je mesurai, 
et dont M. Dimpre fit le dessin: 

“ 1° Couche terre vegetale . . . . . 0m, 30 
“ 2° Terrain non remanie, sable gris mele de silex brises 0rn, 70 
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lm, 50 

lm, 70 

0m, 50 

4m, 70 
“ 6° Banc de craie sur lequel repose le lit de sable argileux noir, 

a une profondenr de 5 metres au-dessous de la superficie. 

“ C’est done dans la cinquieme couche, couclie couverte par qnatre 
autres couches superposees de sable et d’argile meles de silex, 
qu’etait cette machoire qui m’a frappe tout d’abord par la similitude 
parfaite de sa teinte noire avec celle des hachettes trouvees a cote ou 
au-dessous, et les silex roules ou non ouvres au milieu desquels elle 
etait. 

A la premiere vue, cette machoire me parut presenter certaine 
difference ayec une machoire ordinaire. M. Jules Dubois, medecin 
de l’Hotel-Dieu d’Abbeville, et M. Catel, chirurgien-dentiste, bon 
anatomiste, a qui je la montrai, firent la meme remarque. M. Jules 
Dubois trouva que la branche ascendante etait plus oblique d’arriere 
en avant qu’elle ne Test chez 1’homme de nos jours, et que le condyle 
lui meme est dejete en dedans et un peu en bas. Sa conclusion fut 
que cet homme devait appartenir a une autre race qu’a la notre. 

“ Son confrere le docteur Hecquet, connu, comme M. Dubois, par 
de bons Memoires sur les sciences naturelles et medicales, partagea 
cette opinion, ajoutant que cette difference avec la forme ordinaire 
pouvait etre une anomalie, mais qu’elle etait tellement prononcee, 
qu’elle devait fixer serieusement l’attention. 

“ Je joins ici le dessin de la machoire fossile et la coupe du banc 
de Moulin-Quignon, faite sous mes yeux par M. O. Dimpre, et d’apres 
les mesures prises par moi-meme. 

“ Comme la premiere dent trouvee est une molaire de gauche, et 
que je n’ai que la partie droite de la machoire, je suis maintenant a 
la recherche de 1’autre moitie, et je continue les fouilles a Moulin- 
Quignon. 

“ Sous peu de jours j’expedierai a Paris, pour etre mis sous les 
yeux de l’Academie a l’appui de ce Rapport, la machoire que j’ai 
trouvee et les autres debris que je pourrai trouver encore.” 

“ 3° Sable jaune, argileux, mele de gros silex peu 
roules, s’appuyant sur une couche de sable gris 

<£ 4° Sable jaune, ferrugineux ; silex moins gros et 
plus roules, au-dessous desquels est une couche de sable 
moins jaune. J’ai trouve dans cette couche des fragments 
de dents de 1’Elephas primigenius et des hachettes en silex 

“ 5° Sable noir, argilo-ferrugineux, colorant la main et 
s’y attachant, paraissant contenir des matieres organiques ; 
petits cailloux plus roules que dans les bancs superieurs; 
silex tailles de main d’homme; machoire fossile humaine 

"VVe now proceed to reproduce the text of the £ Froces verbaux:'— 
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(2.) 
ExAMEN DE LA MACHOIEE HUMAINE ET EES SILEX TAILLES 

teouyes a Moulin-Quignon. Pbocesl yeebal de la Seance du 

9 Mai, 1863. 

Le 9 Mai, 1863, a midi’ MM. Falconer, Carpenter, Busk, De 
Quatrefages, Desnoyers, Lartet et Delesse, se sont reunis dans le 
laboratoire de Geologic du Museum et ont prie M. Milne Edwards 
de prendre la presidence. 

M. Delesse a ete charge des fonctions de secretaire. 
MM. l’Abbe Bourgeois, Buteux, Gaudry et Alphonse Milne 

Edwards ont assiste a la seance et ont pris part aux discussions a 
titre de te moins. 

M. le President ouvre la seance et observe qu’avant d’aborder la 
question de fond, il importe d’ouvrir la discussion sur les caracteres 
qui sont attributes aux lidches considerees comme auihentiques et a 
celles qui sont considerees comme fausses. 

II donne a ce sujet la parole a M. le Docteur Falconer. 
M. Falconer commence par etablir les caracteres que doivent pre¬ 

senter, d’apres lui, les baches authentiques : 
1°. Elies ont ete tailles avec des pierres et par consequent elles ne 

portent pas des empreintes metalliques. 
2°. Leurs facettes sont plus applaties, moins profondes et moins 

conchoides que dans les haches fausses. Ce fait est attribue par M. 
Falconer a une cause physique. 

3°. Elies ont oidinairement un certain brillant et un poli qui est 
comme satine. 

4°. Elles sont souvent recouvertes par de la patine ou par des 
incrustations et l’on y observe aussi des dendrites. 

5°. Elles n’ont pas les petites esquilles qui se montrent habitu- 
ellement dans la cassure fraiche du silex. (1.) 

6°. Elles sont presque toujours usees sur les bords. 
La gangue est simplement etalee sur les haches fausses en sorte 

qu’ on peut l’enlever tres facilement par le lavage et alors on peut 
reconnaitre que leur surface est recente. 

Dans la gangue qui enveloppe les haches du Moulin-Quignon on 
voit quelquefois des debris vegetaux. 

M. Falconer fait ensuite laver une hache du Moulin-Quignon 
trouvee par M. A. Brady pendant que les ouvriers faisaient leur 
repas etquia ete envoyee par M. Boucher de Perthes. II montre que 
cette hache perd par le lavage la gangue qui la recouvre. M. Falconer 
ajoute encore qu’on a constate une fabrication frauduleuse de haches 
en silex a Moulin-Quignon et que dans ces derniers mois notamment, 
cette fabrication a beaucoup augmente. (2.) 

M. de Quatrefages observe d’une maniere generale que certains 
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earact&res donnes par M. Falconer lui semblent tres bons, mais que 
d’autres lui paraissent raoins acceptables. 

M. le President dit qu’il est necessaire maintenant d’ouvrir la 
discussion sur cbacun des points qui ont ete successivement traites par 
M. Falconer; par suite il convient de s’occuper en premier lieu des 
baches authentiques. 

1°. D’abord tout le rnonde admet que les baches authentiques en 
silex ont ete taillees seulement par de la pierre, si done on trouve des 
traces de fer sur une hache en silex ou peut craindre qu’elle soit 
frauduleuse et de fabrication moderne. 

2°. MM. de Quatrefages et Desnoyers observent que des baches 
incontestablement authentiques sont souvent tres inegales dans leur 
cassure ; elles ont des surfaces conchoides et tres concaves. De plus 
M. de Quatrefages ajoute que cela depend essentiellement du coup de 
main de l’ouvrier et de la nature du silex. De sorte que pour obtenir 
constamment les memes formes, il faudrait qu’ il y eut eu toujours le 
meme ouvrier et le meme silex. Il remarque que dans une meme 
hache, consideree comme authentique par M. Falconer, et provenant 
de St. Acbeul il y a toutes les varietes de taille. Les baches apportees 
par MM. Desnoyers et G-audry prises sur les lieux par eux, pre¬ 
sented aussi le meme caractere. 

M. L’Abbe Bourgeois observe que suivant que les ouAuiers fabri- 
qnent la pierre a fusil emploient un marteau gros ou petit, ils obtien- 
nent des cassures inegalement profondes. 

M. Lartet ajoute que tres souvent la forme des cassures varie 
suivant le type de la hache ; dans les baches allongees les facettes de 
taille sont generalement plus larges et plus etendues. 

3°. M. Gaudry objecte au 3° point developpe par M. Falconer 
que des echantillons trouves dans la meme couche presentent des 
caracteres tres differents en ce qui concerne leur aspect de surface. 
Des variations de cette nature s’observent dans des echantillons 
trouves a cote l’un de l’autre. 

MM. Bourgeois et Lartet pensent que ces differences peuvent 
tenir a l’epoque de l’enfouissement, a ce que les haches n’ont pas ete 
taillees ensemble et a ce qu’elles sont restees plus oumoins longtemps 
exposees a 1’air. 

M. Desnoyers insiste sur cette consideration; elle est tres im- 
portante, car elle explique les differences et les particularity que 
presentent a cet egard les diverses haches d’un meme gisement. 

M. de Quatrefages dit que le poli ou le luisant des haches depend 
du frottement qu’ elles ont subi. Il ajoute qu’on trouverait dans une 
cassure fraiche de la hache un controle tr&s precieux. 

M. Buskpense que si les haches [aretes, G. B.] sont arrondies cela 
tient surtout a une action de dissolution exercee par les eaux d’infiltra- 
tion. M. Desnoyers dit cependant qu’ elles ont quelquefois ete roulees 
etqu’alors e’est le resultat d’une action mecauique. M. Busk ajoute 
que les cassures profondes se montrent rareinent sur les haches vraies. 
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4°. Tout le monde est d’accord sur le quatrieme point. 
M. de Quatrefages dit cependant que Fabsence de dendrites ou 

d’incrustations ne prouve pas que les haches ne soient pas authen- 
tiques. Tous les raembres de la commission reconnaissent l’exaeti- 
tude de 1’observation de M. de Quatrefages. 

5°. M. de Quatrefages remarque que les esquilles minces considerees 
par M. Falconer com me un indice des baches fausses s’observent 
quelquefois, bien que plus rarement, sur les cailloux roules eux 
memes. MM. Falconer et Busk pensent que Fexistence de ces 
esquilles sur des cailloux roules pent dependre de fractures poste- 
rieures a leur extraction. MM. Desnoyers et Delesse disent que ces 
esquilles se montrent aussi sur des haches authentiques et par con¬ 
sequent elles ne donnent pas un caractere d’exclusion suffisant. 

M. Gaudry observe que ces esquilles sont frequentes notamment 
dans les haches de St. Acheul; elles ont pu tomber on le conqoit par 
Fusage ou dans les echantillons roules. 

M. F Abbe Bourgeois a observe des marteaux remontant au moins 
a l’epoque celtique qui presentent encore ces esquilles. 

6°. M. de Quatrefages dit que les haches n’ayant pas servi peuvent 
tres bien avoir ete trouvees et alors on conqoit qu’ elles n’ont pas du 
etre usees sur leurs bords. MM. Desnoyers et Bourgeois remarquent, 
qu’a St. Acheul notamment, il parait y avoir eu des fabriques 
anciennes de haches qui auraient ete abandonnees sur place et sans 
avoir servi. 

La difference entre les haches roulees et celles qui ne le sont pas, 
tient a leur gisement; les premieres sont dans le gravier et les 
secondes dans le sable qui repose sur la surface de la craie. Ces faits 
s’observent a Moulin-Quignon et a St. Acheul. 

M. Falconer revenant sur le cinquieme point dit qu’il ne pense 
pas que dans un lit de gravier comme celui de Moulin-Quignon, l’on 
puisse trouver une hache veritablement authentique et incontestable 
ayant les esquilles tres minces qu’il a indiquees. (3.) 

En ce qui concern© les haches fausses, M. de Quatrefages admet 
bien leur existence; mais les caracteres indiques par M. Falconer ne 
sont pas suffisants pour demontrer qu’une hache n’est pas authen¬ 
tique ; autrement on serait conduit a considerer seulement comme 
authentiques les haches qui auraient ete exposees a Fair, vieillies par 
l’usage ou bien roulees. 

M. Desnoyers se joint a M. de Quatrefages. M. de Quatrefages 
ajoute que toute hache ensevelie peu de temps apres sa fabrication et 
dans le voisinage des fabriques se trouverait par cela meme exclue ; et 
cependant tout tient a prouver qu’il y en a qui ont ete enfouies dans 
ces conditions. En Danemark, on a trouve des instruments en pierre 
a aretes tres vives provenant des amas ossiferes. 

M. de Quatrefages observe que la trace de coups de marteaux peut 
tres bien provenir de coups de pic donnes par l’ouvrier au moment 
ou il opere le deblai. 
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M. Lartet pense que des haches authentiques peuvent tres bien pre- 
senter des traces de coups perpeudiculaires a leur surface applatie. (4.) 

M. de Quatrefages relativemeut a la gangue des haches fausses 
observe que 1’argile s’enlevera plus facilement que du sable mais sans 
laisser de traces; les cailloux pris dans le meme gisement presented 
les memes facilites de lavage. Qu’on lave des cailloux pris an meme lieu 
et on aura des surfaces parfaitement blanches et nettes meme sur du 
silex provenant de la couche noire de Moulin-Quignon. 

Belativement aux debris de vegetaux qui se trouvent dans le 
gangue adherent aux haches, M. de Quatrefages dit qu’il faudrait 
voir si on n’a pas des debris semblables dans le terrain qui contient 
les haches. Que d’ailleurs on sait que les racines des plantes 
peuvent penetrer a de tres grandes profondeurs dans le sol et que 
par consequent les debris de plantes pourraient venir soit de l’epoque 
actuelle soitd’une epoque anterieure. II resterait encore a examiner 
si ces debris proviennent encore de plantes cultivees actuellement dans 
la localite. 

M. l’Abbe Bourgeois fait voir que dans la gangue presentee par 
M. Falconer il y a des debris vegetaux analogues et notamment ce qu’il 
croit etre une fibrille de racine qui sera ulterieurement examinee au 
microscope. Apres avoir fait cet examen M. Carpenter a decouvert 
des fibres vegetales et un poil decolore de rongeur ou de chauve- 
souris. (5.) L’echantillon de gangue qui renfermait de debris pro- 
venait de la partie inferieure de la couche du terrain de transport, et 
portait encore des fragments de la craie sur laquelle il reposait. 

M. le President fait apporter un tiroir de haches recueillies a St. 
Acheul par M. A Gaudry et il prie M. Falconer d’indiquer qu’ elles 
sont celles qui lui paraissent vraies ou fausses. M. Busk de son 
cote procede a la meme operation sans avoir connaissance du travail 
fait par M. Falconer. M. Busk declare qu’une des haches seulement 
sur 22 qui lui sont presentees lui parait etre douteuse, c’est le No. 19 ; 
quant a M. le Dr. Falconer il en suspecte sept, les JSTos. 14,15,16,18, 
20, 21, mais il n’affirme cependant pas qu’elles soient fausses. 

MM. Falconer et Busk examinent ensuite une autre serie de 21 
echantillons recueillis a St. Acheul par M. Desnoyers et ils les con¬ 
sidered comme authentiques a l’exception de 2 ou 3 qui leur laissent 
quelques doutes. 

M. le President observe que parmi les echantillons consideres 
comme incontestablement authentiques par ces deux messieurs, M. 
Busk en a signale un qui presente a la fois des dendrites et les 
esquilles tres minces considerees comme caracteristiques des haches 
fausses. 

M. Busk ajoute cepeudant que ces esquilles pourraient etre dis- 
tinguees de cclles qui sont sur les echantillons recents parce qu’elles 
sont legerement colorees par suite de l’interposition d’ un petit filet 
de gangue. Elles sont d’ailleurs moins nombreuses et plus petites 
par suite de la cassure de leurs bords. 

M. de Quatrefages remarque qu’elles ne sont pas toutes colorees et 
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qu’elles ne different pas, a son avis, de celles qu’on voit sur certains 
echantillons recemment tailles. 

Parmi les echantillons recueillis a St. Acheul par M. Gaudry il 
s’en trouve quatre de ceux consideres comme bien authentiqu.es, qui 
ont encore des esquilles tres evidentes. M. Falconer pense que ces 
esquilles n’ont pas les caracteres que l’on observe sur les echantillons 
recents. 

M. l’Abbe Bourgeois presente un echantillon taille depuis quelques 
jours sur lequel ou reconnait tres bien des esquilles semblables a 
celles des haches authentiques. 

Parmi ces memes echantillons M. Desnoyers en signale plusieurs 
dont les facettes presentent une cavite toute aussi profonde que dans 
les echantillons de fabrication recente. 

MM. Busk et Falconer reconnaissent la verite de cette observa¬ 
tion, mais ajoutent que dans les haches authentiques ces cavites pro- 
fondes sont exceptionnelles; tandis qu’elles sont constantes dans les 
haches fausses. 

M. de Quatrefages rappelle d’ailleurs que cette particularity 
depend du coup de main et de la nature du silex. On reconnait 
comme le remarque M. Desnoyers des types differents dans des 
localites differentes. 

M. Carpenter donne lecture d’une lettre par laquelle M. Prest- 
wich expose les motifs par lesquels il conteste 1’authenticite des 
haches de Moulin-Quignon : voici quels sont ces motifs : 

1°. Les haches de Moulin-Quignon ont des aretes trop vives. 
2°. Leur gangue se detache trop facilement. 
3°. On n’observe pas de dendrites sur leur surface. 
4°. Elies ont ete trouvees en nombre considerable. 
5°. Sur certains echantillons, il semblerait que la matiere argileuse 

a ete etendue avec une brosse. 
6o. Toutefois d’autres echantillons se rapprochent tellement des 

formes authentiques qu’il n’est pas possible de les en distinguer. 
7°. D’apres celaM. Prestwich pense qu’il est necessaire demettre 

de la reserve dans son jugement, et de s’eclairer en faisant une 
analyse de la machoire. (5a.) 

Ces objections de M. Prestwich seront examinees ulterieurement. 
Ensuite il est donne egalement lecture d’une lettre du Docteur 

Ch. Murchison qui annonce avoir observe avec MM. Falconer, 
Brady pere et Brady fils des traces de fer sur un des echantillons 
rapportes par M. Brady et portant la marque du contact d’un instru¬ 
ment en fer. (6). 

M. Carpenter declare avoir egalement constate au microscope 
1’existence de particules de fer sur ce meme echantillon. 

M. Desnoyers fait observer que la pioche de 1’ouvrier pouvait avoir 
occasionne cet accident et que si les haches reputees fausses avaient 
ete fabriquees a l’aide d’instruments en fer, ou pourrait trouver sur 

N. H R.—1863. 2 G 
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toutes on presque toutes des traces analogues; et cependant cet 
indice n’a ete rencontre que sur un seul echantillon et il est tellement 
faible que sachant que cet echantillon se trouve sur la table parmi 
quelques autres M. Falconer n’ont pas pu le reconnaitre pour le 
montrer a la commission. 

La seance est levee a 6|. 

Seance du 10 Mai, 1863.—Presidence de Mr. Milne Edwards. 

Sont presents : MM. Falconer, Busk, Carpenter, Prestwich. (7.) 
De Quatrefages, Desnoyers, Lartet, L’Abbe Bourgeois, Gaudry, Al¬ 
phonse Milne Edwards, Delesse. 

M. Delesse remplit les fonctions de secretaire. 
La seance est ouverte a 11 heures dans le laboratoire de geologie 

du Museum. Le proces verbal de la seance precedente est lu et 
approuve. 

M. de Quatrefages demande la parole a l’occasion du proces ver¬ 
bal. II desire que M. Falconer reproduise la hache de Moulin- 
Quignon qui a ete lavee liier; car malgre l’emploi de l’eau chaude et 
du savon il y reste encore de la gangue. De plus elle conserve une 
teinte marquee sur des points ou l’on ne voit pas de pores. Elle 
porte le No. 1 dans la collection apportee par M. Falconer et elle a 
ete trouve en place par M. Nicolas Brady, le 17 Avril, 1863. C’est 
d’ailleurs une des haches que MM. Falconer et Busk declarent 
fausses. 

M. Busk dit que dans l’endroit ou il n’y a pas de rugosite la 
gangue n’adhere plus a cette hache. 

Une cassure est alors faite par M. de Quatrefages afin de com¬ 
parer la surface fraiche avec l’ancienne. Sur la surface fraiche, on 
observe un grand nombre d’esquilles minces qui manquent sur l’an- 
cienne surface. Sur cette derniere on apergoit une teinte tres 
marquee, en l’examinant au microscope oureconnait que la teinte qui 
la recouvre est produite en partie par de petites plaques, en partie 
par des granulations de limonite. (8.) 

M. Milne Edwards rappelle que cet echantillon a ete brosse a deux 
reprises, a I’eau chaude et au savon, et en presence de la commission. 

M. Falconer recommit que dans l’etat actuel de l’echantillon, il y 
a une legere difference entre la cassure fraiche et la surface originelle; 
mais il pense que cette difference tient seulement a ce que le lavage 
a ete imparfait et n’a pas enleve la totalite de la gangue appliquee 
artificiellement lorsquelle est encore retenue dans les anfractuosltee 
de la surface. 

M. De Quatrefages repete qu’il tient a bien constater que quel¬ 
ques uns des points colores par la gangue sont en saillie et non pas 
en creux. 

MM. Prestwich et Busk demandent a proceder a un nouveau 
lavage de cet echantillon. 
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M. de Qaatrefages observe ensuite relativement aux esquilles se 
montrant a la surface du silex que leur uombre tient surtout an silex 
que 1’on taille et a la maniere dont les coups de marteau sont donnes. 
II presente, en effet, deux silex nouvellement tailles, dont 1’un a 
beaucoup d’esquilles, tandis que l’autreen a incomparablement moins. 
De plus, parmi les esquilles qu’on voit sur les silex qui sont tailles 
recemment il y en a aussi qui sont cassees. 

M. Falconer repond que les ecbantillons presentes par M. de 
Quatrefages ne sont pas comparables aux silex tailles anciens; parce 
que sur l’un des ecbantillons qui est un bloc, l’on a detache seule- 
ment des eclats par un coup sec, et dans ces circonstances, il ne se 
produit que tres peu d’esquilles, taut sur le bloc que sur le fragment 
detacbe ; tandis que pour faire une bacbe les ecbantillons ont du etre 
marteles par des coups petits et repetes donnes dans des directions 
varies, d’ou resultent des dechirures et une multitude d’esquilles qui 
ne disparaissent qu’a la longue. Pour que la comparaison fut probante 
il faudrait done que la taille et les ecbantillons fussent absolument les 
merries. (9.) 

M. de Qaatrefages fait remarquer que tout ce que vient de dire 
M. Falconer s’accorde avec ce qu’il dit lui meme, puisqu’il attribue 
la frequence ou la rarete des esquilles a la nature du silex et a la 
maniere dont il est travaille. 

M. Lartet presente une bacbe de St. Acbeul trouvee en 1861, qu’il 
considere comme authentique et qui montre a la fois les esquilles, la 
cassure concave et concboide, ainsi que les aretes vives que MM. Fal¬ 
coner et Busk considerent comme les signes caracteristiques d’une 
fabrication frauduleuse. 

M. Prestwicb examine cet ecbantillon et declare qu’il le considere 
comme faux, attendu qu’il n’y voit ni les dendrites ni les incrusta ¬ 
tions, ni la decoloration qui caracterisent les baches autbentiques. Il 
ajoute d’ailleurs qu’il n’attacbe que peu d’importance a l’existence ou 
a 1’absence des esquilles, (10) cependant lorsque ces esquilles sont 
anciennes, ou voit audessous d’elles des depots de matiere colorante 
qui resultent d’une infiltration capillaire produite par les eaux. Il 
fait observer egalement que l’echautillon en question porte des frag¬ 
ments de gangue appartenant a deux couches distinctes ce qui n’a 
jamais lieu dans les ecbantillons autbentiques ; cela s’expliquerait 
tres bien au contraire par l’enfouissement d’une haehe fausse dans 
les terrains eboules au pied d’un tranchee. 

M. de Quatrefages remarque que la presence ou 1’absence de 
matieres colorantes sous les esquilles tient essentiellement a la nature 
de la coucbe dans laquelle se trouvent les silex tailles. 

M. l’Abbe Bourgeois dit que les ouvriers deposent sou vent 
momentanement les baches dans une coucbe difierente de celle dans 
laquelle elle se trouvent; en sorte que des debris provenant de deux 
couches distinctes peuvent tres bien y adherer. 

M, Alphonse Milne Edwards observe que tous les ecbantillons au 
2 a 2 
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nombre de vingt, tallies recemment qui ont ete apportes par M. 
1’Abbe Bourgeois presentent des traces bien visibles de fer metallique. 
Cependant un de ces echantillons a ete recueilli dans des deblais qui 
sont abandonnes depuis pres de quarante ans. Au contraire les 
echantillons de haches sur lesquels la discussion est ouverte n’en ont 
que tres accidentellement. 

M. Delesse ajoute que tout coup de marteau si leger qu’il soit, 
donne sur un silex, laisse toujours une empreinte qui est bien visible 
a la loupe, et M. Alphonse Milne Edwards observe que cette em¬ 
preinte ne s’enl&ve que tres difficilement. 

M. Ealconer demande a MM. Desnoyers et de Quatrefages quels 
sont les caracteres a l’aide desquels ils reconnaissent qu’ une hache est 
fausse. 

M. Desnoyers dit qu’en ce qui concerne les haches, leur authen¬ 
ticate ne peut etre revoquee en doute lorsqu’elles sont trouvees en 
place; c’est avant tout une question de gisement. II indique cepen¬ 
dant comme fausses certaines haches qu’il presente et qui ont ete 
vendues a M. Boucher de Perthes comme provenant des tourbieres. 
Souvent il est possible de constater par l’inspection d’une hache et 
sans avoir egard a son gisement, si elle est bien authentique; maisle 
contraire ne lui parait etre que rarement possible, le gisement restant 
a ses yeux la chose capitale. 

M. de Quatrefages dit qu’en effet le gisement doit toujours de¬ 
cider de l’authenticite des haches. Si 1’on appliquait a la rigueur les 
regies posees par M. Ealconer pour reconnaitre les haches fausses, 
on arriverait a rejeter la plus grande partie de ces haches, meme celles 
qui ont ete prises en place. En resume il est presque impossible de 
declarer qu’une hache n’est pas authentique parceque certains carac¬ 
teres ne s’y trouvent pas. 

M. A. Gaudry rappelle que les haches qu’il a trouvees en place a 
St. Acheul ont en partie ete regardees comme douteuses par M. 
Ealconer. 

M. De Quatrefages dit que si un antiquaire venait a trouver lui 
meme un objet d’antiquite dans une fouille, il serait impossible de le 
revoquer comme authentique, bien que cet objet put etre parfaite- 
ment conserve. On sait assurement que les objets d’antiquite 
peuvent s’imiter avec une tres-grande perfection; mais lorsqu’on les 
trouve en place, il n’est pas possible de contester leur authenticity 

M. Prestwich dit qu’il est quelquefois tres difficile de reconnaitre 
par la forme seulement si les haches en silex sont fausses. Il ne 
doute pas que les ouvriers de la Picardie n’arrivent un jour a les 
fabriquer avec un tres-grande perfection, comme cela a lieu mainte- 
nant en Angleterre pour les pointes de flcches. Cependant, les 
echantillons authentiques presentent habituellement certains carac¬ 
teres qui permettent de les reconnaitre ; tandis que les echantillons 
frauduleux offrent des particularites qui eveillent les soupgons. 

M. Ealconer pense qu’on peu-t etablir l’authenticite d’une hache 
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d’apres les caracteres qu’elle presente. II accorde une grande valeur 
aux preuyes tirees du gisement; mais il dit qu’il y a des fraudes 
frequentes et des erreurs possibles. II reste convaincn que 1’examen 
des echantillons tailles permet de decider s’ils sont ou s’ils ne sont 
pas authentiques. Si cette base lui etait refusee pour son argumen¬ 
tation, il lui serait difficile d’aller ou dela. (11.) 

M. Prestwich dit que lorsqu’il ne rencontre pas certains caracteres 
dans les baches en silex, il ne se croit pas autorise a les regarder 
comme authentiques. 

M. Busk demande a constater que dans la plupart des cas les 
caracteres intrinsiques des haches fausses permittent de reconnaitre 
qu’elles sont frauduleuses. (12.) 

MM. Desnoyers et Delesse rappellent que l’application des regies 
pour reconnaitre les haches fausses a donne des resultats tres-diver- 
gents pour St. Acheul bien qu’il n’y eut absolument aucun doute. 

M. le President observe que, frequemment, on peut reconnaitre 
l’authenticite des haches ; tandis qu’il est beaucoup plus difficile de 
dire si elles sont fausses. 

La seance est suspendue pendant une demi-heure, qui est consaeree a 
1’examen des echantillons; elle est reprise a 3 heures, 25 minutes. (13.) 

M. Palconer pense que les haches trouvees a Moulin-Quignon 
dans la couche jaune et qui sont sur le bureau sont authentiques ; 
tandis qu’il declare fausses toutes celles de la couche noire que sont 
soumises a l’examen de la reunion. Il presente une serie de ces 
haches ne la couche jaune, mais il fait remarquer que leur origine n’a 
pas ete bien constatee; jusqu’a present, elles n’ont pas ete prises en 
place. Il presente egalement des echantillons de Saint Gilles et de 
Mautort, qu’il considere comme faux. Il admet que ceux du Moulin- 
Quignon le sont egalement. Il se base sur ce que la gangue se lave avec 
une tres-grande facilite ; sur ce que la forme et la taille de ces 
echantillons les rapproche des haches fraudulenses ; sur ce que la 
gangue parait avoir ete appliquee avec la main. (14.) 

M. de Quatrefages presente les deux echantillons qu’il a rappor- 
tes de Moulin-Quignon, lesquels sont regardes comme faux par MM. 
Palconer et Prestwich. Il donne des details sur les conditions dans 
lesquelles il a lui-ineme recueilli ces silex tailles. M. de Quatrefages 
affirme qu’on peut nettoyer d’une maniere complete certains cailloux 
roules de cette meme couche et obtenir par le lavage un resultat 
analogue a celui donne par le lavage des haches; par consequent, la 
possibility de ce nettoyage ne prouve pas la non-authenticite des 
objets. 

M. Prestwich, apres avoir examine les cailloux laves de la sorte, 
reconnait que la surface qui a ete brossee dans 1’eau a ete bien net- 
toyee ; mais il croit que 1’echantillon est trop petit pour que l’on en 
puisse rien conclure. M. de Quatrefages repond que c’est le plus 
grand parmi ceux qui ont le caractere des haches. 
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Belativement aux hatches trouvees par M. de Quatrefages, M. 
Prestwich ajoute que, & ses yeux, la hacbe No. 1 est fausse et qu’il 
n’aurait pas pris pour une hacbe autbentique la bache No. 2. 

M. Palconer montre a la reunion des cailloux de la coucbe noire 
de Moulin-Quignon, qui offrent des dendrites. (15. 16.) 

M. Delesse observe que la coucbe noire de Moulin-Quignon 
contient deux varietes de silex naturels qui ont des caracteres bien 
differents. Les uns, et ce sont de beaucoup les plus abondants, ont des 
formes plus en moins arrondies, ils ont visiblement ete transports 
et roules; ils se distinguent surtout par leur couleur brune qui est 
due k ce que leur surface est fortement enduite et meme impregnee 
d’hydroxy de de fer et de manganese. Les autres silex ont au con- 
traire des formes anguleuses; leurs aretes sont vives, et, par suite, 
il est probable qu’ils n’ont presque pas ete deplaces; ils ont de plus 
une couleur blanche et un simple lavage k l’eau froide suffit pour les 
debarrasser bien completement des hydroxydes de fer et de manganese 
qui les entourent, car leur surface n’en est aucunement impregnee. 
M. Delesse presente des echantillons de ces deux varietes de silex 
qui sont les uns bruns, les autres blancs, et qui ont ete obtenus en 
soumettant a une levigation la coucbe noire de Moulin-Quignon. 
II fait observer que les silex tailles qui ne sont pas impregnes par les 
oxydes de fer et de manganese a leur surface paraissent avoir ete 
dans les memes conditions que les silex blancs et anguleux. 

M. Delesse ajoute a cette occasion que, en executant la carte 
agronomique des environs de Paris, il a constate que les terres vege- 
tales caillouteuses contiennent aussi deux varietes de silex, les uns 
bruns et arrondis, les autres blancs et anguleux. Il est facile de s’en 
assurer par la levigation des terres vegetales qui se trouvent sur les 
plateaux de Eomainville, de Meudon, de Villejuif, de Villiers-sur- 
Marne, et c’est un fait general dans le Bassin de Paris. 

M. Desnoyers dit que la surface des cailloux roules est plus 
poreuse que la surface lisse des haches, ce qui explique aussi pour- 
quoi elle est plus impregnee d’oxyde de fer. (17.) 

M. Falconer observe que des essais qualitatifs de la coucbe noire, 
faits au laboratoire de M. le docteur Percy, a Londres, n’ont pas 
donne d’acide bumique, en sorte que cette coucbe ne doit pas etre 
consideree com me un ancienne terre vegetale. (18.) 

M. l’Abbe Bourgeois dit que la forme assez constante des haches 
trouvees a Moulin-Quignon n’est pas une preuve qu’elles ne soient 
pas autbentiques ; car ces bacbes etant vendues par plusieurs ouvriers, 
il serait fort etrange qu’elles eussent la meme forme. (19.) 

M. de Quatrefages met sous les yeux de la reunion une lamelle 
encore adberente a la gangue. Cette lamelle dont la nature n’a pu 
etre fixee d’une maniere precise, est blancbe et ne presente aucune 
trace de coloration, bien qu’elle ait a peine 1 millimetre d’epaisseur. 
Il en conclut que la matiere colorante de la gangue ne penetre qu’a 
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une tres petite profondeur, et par consequent, il n’est pas etonnant 
qu’elle n’ait pas colore les silex tallies. (20.) 

MM. Desnoyers, Lartet et Delesse declarent que les haches 
presentees par MM. Falconer et Prestwich, etant considerees en 
elles-memes et en dehors de leur gisement ainsi que de leur mode 
d’incrustation, n’ont aucun caractere suffisant pour qu’on puisse 
decider si elles sont fausses on bien authentiques. 

M. de Quatrefages remet sous les yeux de la reunion la hache 
qu’il a trouvee, et dit qu’il ne lui par ait pas possible de produire 
artificiellement un depot de limonite comme celui qui l’enduit. 

MM. Falconer, Prestwich et Busk resument leur opinion relative- 
ment aux haches de la couche noire de Moulin-Quignon, en disant 
que ces echantillons ne presentent aucun des caracteres necessaires 
pour etablir leur authenticite. M. Prestwich ajoute que, d’apres 
leur forme generale ces haches different un peu de celles qui sont 
considerees comme authentiques. 

M. Busk ajoute que, sur les deux haches de M. Quatrefages, 
une lui parait indubitablement fausse ; (21) quant a F autre, il reserve 
son opinion. En outre, il regarde comme fausses les haches de Mou¬ 
lin-Quignon qu’on dit extraites de la couche noire. 

M. Desnoyers fait observer que la forme generale de ces haches 
presente une grande analogie avec Fun des types des haches considerees 
comme les plus authentiques. 

M. de Quatrefages rappelle que la lamelle blanche noyee dans la 
gangue colorante est restee entierement blanche. D’un autre cote, 
toutes les observations de M. Busk portent seulement sur la hache 
que M. de Quatrefages a abandonnee des Forigine, declarant qu’elle 
etait douteuse. Quant a Fautre hache, M. Falconer lui-meme Fa 
acceptee comme ay ant une bonne forme, et M. de Quatrefages Fa 
prise lui-meme en place, lorsqu’elle etait encore engagee dans la 
couche noire. 

M. Falconer presente ensuite la dent qui lui a ete remise par M. 
Boucher de Perthes lui-meme. (22) 

M. de Quatrefages observes, relativement a cette dent que, d’apres 
des details a lui transmis par M. Boucher de Perthes, ce dernier n’a 
jamais cru pouvoir repondre de cette dent, et qu’il lui reste des doutes 
sur son gisement. 

M. Falconer met sous les yeux de la reunion la boite qui contenait 
cette dent, avec Fetiquette eerite de la main de M. Boucher de Perthes; 
mais il ajoute qu’il y a probablement un malentendu a cet egard. 

M. Delesse observe que les dents du terrain diluvien contiennent 
encore en proportion tres-notable de matieres organiques. Il met 
sous les yeux de la reunion une dent sciee d''hyena spcelea, trouvee a 
Anvers, qui en renferme encore beaucoup. Il a constate qu’une dent 
de hyena spedlea provenant du meme gisement retient encore 22 
milliemes d’azote. 
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M. de Quatrefages soumet a l’attention des membres de la reunion 
la machoire humaine trouvee a Moulin-Quignon par M. Boucher de 
Perthes. (23.) 

M. Busk dit qu’il ne voudrait pas emettre de prime abord une opinion 
formelle sur 1’authenticity de la machoire. II demande cependant 
si la gangue qui l’entoure n’aurait pas ete appliquee artificiellement; 
car il croit trouver dans certaines stries la trace d’un linge on d’une 
brosse. 

MM. Busk et Falconer declarent d'ailleurs qu’ils ne peuvent se 
prononcer sur la machoire avant qu’elle n’ait ete sciee et lavee. 

M. de Quatrefages dit qu’il serait desirable de conserver encore 
une partie de la machoire avec la gangue adherente, et il propose d’en 
scier une plaque qui sera lavee et examinee. 

La seance est levee a 6 heures du soir. 

Seance du 11 Mai, 1863.—Presidence de M. Milne JEdwards. 

Sont presents: MM. Falconer, Busk, Carpenter, Prestwich, 
Desnoyers, de Quatrefages, Lartet, G-audry, l’Abbe Bourgeois, 
Buteux, Daubree, Alphonse Milne Edwards et Delesse. 

M. Hebert qui assiste a la conference preliminaire, avant l’ouver- 
ture de la seance, examine la machoire ainsi que le silex taille trouve 
par M. de Quatrefages et dit qu’il considere le depot qui les recouvre 
comme bien naturel. (24.) 

La seance est ouverte a 9 heures sous la presidence de M. Milne 
Edwards, M. Delesse remplissant les fonctions de secretaire. 

M. Delafosse qui veut bien se rendre dans la Commission a la 
demande de M. le President, examine avec soin la machoire et declare 
que le depot qui la recouvre lui parait etre parfaitement naturel. 

M. le President demande ensuite a M. Delafosse s’il croit qu’un 
pareil depot puisse se former rapidement et sur une machoire intro¬ 
duce frauduleusement dans la couche d’ou on l’a extraite. 

M. Delafosse repond negativement; il pense qu’un pareil depot ne 
saurait etre fabrique en quelques semaine. (25.) 

M. de Quatrefages soumet la hache qu’il a trouvee en place a M. 
Delafosse qui declare que la gangue lui parait etre la meme que celle 
de la machoire et provenir egalement d’un depot lent et naturel. (26.) 

M. Busk presente alors a M. Delafosse un silex taille provenant 
de Mautort et recueilli par M. Boucher de Perthes en 1862. M. 
Delafosse pense encore quele depot qui le recouvre est naturel. (27.) 

M. Delafosse examine une hache de Moulin-Quignon qui est pro- 
duite par M. Falconer; il declare qu’il ne soit aucune raison pour 
penser que la gangue ait ete appliquee artificiellement, bien que ce 
soit moins net. (28.) 

M. Busk presente un echantillon de Mautort sur lequel ou voit 
des stries en difierents sens. M. Delafosse ne croit pouvoir se pro¬ 
noncer sur leur origine. 
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M. Bask presente une hache de St, Grilles a M. Delafosse qui 
repond que la gangae qui la recouvre pent bien etre ancienne, mais 
qu’il ne saurait le garantir. 

M. de Quatrefages observe relativement a cet echantillon, qu’on 
y voit des fragments de vegetaux. Sur certains points on retrouve 
les memes fibrilles qui examinees par M. Carpenter ont ete reconnues 
ponr des radicelles de vegetal acotyledon et qui provenaient du plan- 
cher meme de la gangue. Sur un point se voit un fragment de paille 
applique. Mais la la gangue presente un aspect different. On com- 
prend qu’au moment de la trouvaille et quand la gangue etait encore 
humide des fragments de vegetaux recents y aient adhere. 

M. Busk croit que tous les debris vegetaux sont d’origine recente. 
M. Carpenter adresse ensuite a M. Delafosse la question suivante. 

Des silex tailles en nombre considerable, une vingtaine, peuvent-ils 
avoir sejourne dans la couche de gravier argilo-ferrugineux depuis son 
depot, sans avoir contracts une coloration ou sans presenter des den¬ 
drites, les cailloux ordinaires de cette couche offrant en general ce 
caractere ? (29.) 

M. Delafosse repond que l’absence de cette coloration et a plus 
forte raison des dendrites sur des silex tailles et a surface lisse ne lui 
parait pas un argument susceptible d’etre invoque en faveur de la 
non authenticity de ces objets. 

A ce sujet M. de Quatrefages demande a rappeller que sur un 
meme caillou roule on trouve des surfaces colores par le fer et d’autres 
qui sont lisses et n’ont aucun indice de coloration. II pense que 
cette coloration ocreuse etait anterieure au depot. 

M. de Quatrefages demande aux membres de la reunion de se 
prononcer sur les caracteres du depot qui recouvre la machoire. 

M. Busk declare qu’il ne voit aucune raison pour penser que le 
depot soit ancien. 

M. le President lui demande alors s’il a quelques motifs de croire 
que ce soit recent. II repond affirmativement et il se fonde sur 
l’existence de stries semblant indiquer des coups de brosse qu’on voit 
particulierement sur la surface externe de la machoire. (30.) Monsieur 
Falconer partage sur les deux [ces] points l’opinion de M. Busk. 

M. Prestwich pense que le depot recouvrant la machoire est de 
meme nature que la substance de la couche noire ; mais qu’il faudrait 
des experiences directes pour decider combien de temps serait neces- 
saire pour avoir un pareil depot. II pense que quelques semaines au 
moins seraient indispensables et peut-etre un temps beaucoup plus 
long. M. Prestwich ajoute qu’un pareil resultat pourrait aussi etre 
obtenu, soit en introduisant la machoire dans la couche meme, soit 
en la mettant dans une masse tiree de la couche noire. 

M. de Quatrefages demande a M. Prestwich s’il croit que la couche 
revetant la machoire ait pu etre formee en enduisant l’os avec de la 
gomme ou bien avec de la colle et en appliquant par dessus de 1’argile 
extraite de la couche noire. 
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M. Prestwick ne pense pas que cela ait pu etre fait de cette maniere. 
II ajoute relativement aux stries que sileur existence peut s’expliqner 
comme l’a fait M. Busk Ton peut aussi les attribuer a un glissement 
dans la carrier©. (31.) 

M. le President dit qu’il serait necessaire d’examiner au microscope 
la surface de la mackoire, afin de reconnaitre si le depot qui la recouvre 
consiste seulement en grains on bien est mould sur sa surface et pre¬ 
sente les caracteres d’un sediment forme lentement par les eaux. On 
procede immediatement k cet examen. 

M. de Quatrefages fait voir sous le microscope d’abord 1’email de 
la dent puis une portion de la mackoire qui a ete lavee. II montre 
sur l’une est sur 1’autre des plaques noiratres d’un aspect metallique 
qui lui paraissent demontret de la maniere la plus nette que ce depot 
n’a pu etre fait artificiellement en employant de la gomme, de la colle 
ou toute autre substance propre a faire adherer des matieres terreuses. 
De plus ces plaques excessivement minces sont parfaitement moulees 
sur toutes les anfractuosites, soit de l’os, soit de la dent et elles pre- 
sentent une homogeneite de structure qui ne lui semble etre explicable 
que par une formation tres longue. (32.) 

M. Desnoyers ajoute que plusieurs de ces incrustations adherentes 
a la mackoire presentent un eclat metallique et une surface mammel- 
lonnee. 

M. 1’Abbe Bourgeois observe que ces incrustations sont sembla- 
bles a celles des silex bruns. 

MM. Busk et Palconer declarent reserver leur opinion jusqu’a ce 
qu’une surface plus etendue de la mackoire ait ete lavee. 

M. Prestwich pense que les incrustations qu’il a vues sur la por¬ 
tion deja lavee de 1’os resultent d’une action lente et qu’elles sont 
d’apparence metallique. 

M. le President interrompant pour un instant la discussion sur 
les points fondamentaux demande a revenir sur la valeur des caracteres 
sur lesquels s'est prononce M. Palconer relativement a la dent qui 
lui a donne M. Boucher de Perthes; ces caracteres son de deux 
sortes, les uns physiques les autres chimiques. (33.) 

M. Alphonse Edwards met sous les yeux de la reunion un dent 
incisive d’ Ursus spceleus trouve dans le terrain diluvien inferieur de 
Compiegne, laquelle ayant ete traitee par l’acide chlorhydrique faible 
laisse voir une grande proportion de gelatine. 

M. Delesse dit qu’il a constate aussi que les dents et les os 
provenant des cavernes et du terrain diluvien peuvent etre tres bien 
conserves et contenir beaucoup de matiere organique ; il y a trouve 
notamment beaucoup d’azote. 

M. Palconer repond qu’il s’est prononce surtout d’apres l’ensemble 
des caracteres offerts par la dent: savoir lablanckeur qu’elle presente 
dans sa section, son aspect satine, sa grande proportion de gelatine 
son apparence de fraicheur, et la circonstance qu’elle ne kappe pas 
a la langue. M. Palconer ajoute que c’est surtout l’absence d’in- 
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filtration de matiere ferrugineuse et manganesifere qui a determine 
sa conviction; il ne peut concevoir qu’une dent sejourne aussi 
longtemps an milieu des oxydes metalliques qui l’enveloppent sans 
etre plus ou moins penetree par ces oxydes. 

M. de Quatrefages dit que les quatre raisons indiquees par M. 
[Falconer se reduisent en definitive a deux, car Fabsence de happement 
et 1’aspect satine tiennent a la presence de la gelatine. Si celle-ci 
manque il est evident que les deux caracteres precedents disparaitront. 
On a repondu en ce qui touche la presence de la gelatine; reste la 
question de—coloration. Il rappelle a ce sujet que nous possedons 
un fragment reste parfaitement blanc et qui adhere encore a un 
morceau du plancher de la couehe noire. (34.) Ainsi le fait prouve que 
l’absence de coloration n’a pas la signification qu’on lui attribue. 
D’ailleurs il est clair que la coloration externe des corps depend de 
la nature de la matiere colorante. Si celle-ci est insoluble elle 
s’arretera a la surface, y formera des concretions mais elle ne 
penetrera pas la substance meme des os ou des silex car il faudrait, 
pour cela qu’elle fut a l’etat liquide. 

M. Delesse met sous les yeux de la reunion des dents fossiles 
provenant du terrain diluvien d’Anvers qui appartiennent a une 
espece perdue, la Hycena spelea. Get dents qui out ete sciees sont 
tres bien conservees; elles presentent encore la blancheur et l’eclat 
satine de dents fraiches et meme l’une d’elles ne happe pas a la 
langue. 

M. Falconer observe que 1’une de ces dents happe beaucoup et 
que si F autre ne happe pas, elle a cependant pris une couleur un 
peu jaunatre. (35.) 

M. Busk presente alors differents echantillons de dents provenant 
des tourbieres, et quelques unes appartenant probablement aux 
temps historiques; il faut remarquer qu’elles ont une coloration tres 
marquee. Cette coloration de la dentine se propage de la cavite 
medullaire de la dent vers la peripherie. Dans un echantillon pro¬ 
venant d’une sepulture gallo-romaine de St. Acheul, des traces de 
cette coloration sont visibles et dans quelques cas elle est due a une 
matiere ferrugineuse. (36.) 

M. Falconer produit ensuite une machoire trouvee dans une 
carriere de Suffolk dans laquelle on exploite le crag ; il fait remarquer 
qu’elle est pesante et de couleur brun noiratre. (37.) 

M. Busk a mis ces echantillons de dents sous les yeux de la 
reunion dans le but de montrer que la non-coloration des dents 
placees dans la couche noire est bien improbable en presence de la 
coloration acquise par des dents beaucoup plus recentes. 

M. de Quatrefages dit que personne ne refusera d’admettre que 
les dents puissent se colorer profondement dans un temps tres court; 
mais cela depend de la solubilite de la matiere colorante. 

M. Delesse dit que les os fossiles sont frequemment alteres lors- 
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qu’ils sont enfouis dans des couches contenant de l’oxyde de fer; 
c’est ce qui a lieu notamment pour les os des faluns qui ont pris une 
couleur brune et un’ eclat lustre ; toutefois cette metamorphose ne 
s’est pas toujours produite. M. Delesse en cite com me preuve les 
cavernes de Franche Comte qu’il a eu souvent 1’occasion de yisiter. 
Les os qu’elles renferment sont generalement enveloppes par un 
limon rouge tres ferrugineux et cependant un simple lavage les 
debarasse facilement de leur gangue et les rend entierement blancs. 
On comprend d’ailleurs que pour qu’un os soit impregne ou pseudo- 
morphose par de l’oxyde de fer, il ne suffit pas qu’il soit enfoui dans 
de couches qui en contiennent; cette condition n’est meme aucune- 
ment necessaire, mais il est indispensable qu’il soit imbibe par des 
eaux ferrugineuses. 

M. Alphonse Edwards dit que les conditions exterieures et les 
matieres organiques jouent un grand rdle dans la coloration des 

A. Sansan, par exemple, les os sont colores d’une maniere tres os. 
inegale dans des couches differentes. 

M. le President dit que des os ou des dents peuvent etre colores 
d’une maniere tres inegale suivant qu’au moment de l’enfouissement, 
ces objets etaient plus ou moins prives de matiere organique; par 
consequent, toutes les autres conditions d’enfouissement etant 
d’ailleurs les memes, on aura des resultats bien differents au bout 
d’un meme temps. 

M. Lartet remarque que les os trouves dans la Seine sont 
generalement colores parcequ’ils y ont ete jetes a l’etat frais. Il n’en 
est pas de meme pour les os des cavernes. 

M. Milne-Edwards, President de la reunion, observe que le ciment 
est le plus souvent seul colore. 

M. Alphonse Milne-Edwards dit qui si 1’on met un morceau de 
fer dans un vase dans lequel on fait macerer des os frais, ces os se 
colorent rapidement en noir. 

M. Prestwich dit que vu l’etat des couches, leur permeabilite et 
la presence de l’oxyde de fer, il lui parait impossible que la dent sciee 
par M. Falconer provienne de la couche noire du Moulin-Quignon. 

M. Desnoyers ramenant la discussion sur l’examen microscopique 
de la machoire, demande a MM. Prestwich, Falconer, Busk et aux 
autres membres de la reunion si 1’aspect metallique deja signale 
precedemment n’est par parfaitement visible. (38). Ces messieurs 
repondent affirmativement, M. Daubree, Professeur de Greologie au 
Museum qui a examine la machoire a constate egalement l’aspect 
metallique du depot qui l’entoure. 

M. Buteux donne un renseignement important relativement a 
l’exploitation de Moulin-Quignon. Il dit que la couche noire dans 
laquelle a ete trouvee la machoire est accidentelle et qu’elle a ete 
decouverte seulement cette annee. Elle est locale et manque a une 
petite distance. 
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M. Prestwich repond qu’il a deja observe k Moulin-Quignon 
d’autres amas on des couches analogues a celles dans laquelle a ete 
trouvee la machoire. 

A ce moment de la Seance M. de Quatrefages est oblige de la 
quitter, appelle ailleurs par un devoir imperieux. 

M. le President donne avis qu’on va proceder a l’examen de la 
machoire; elle est remise a M. Busk qui se charge de la scier trans- 
versalement. Cette operation terminee M. Busk dit que 1’os est tres 
ancien mais qu’il ne presente aucuncaractere qu’on ne rencontre dans 
des os provenant de cimetieres. II ajoute que le canal parcouru par 
l’artere dentaire est partiellement rempli par un sable gris. La 
portion de la surface exterieure qui a ete lavee lui par ait presenter 
le meme aspect qu’un os du cimetiere de St. Acheuh De plus, la 
matiere noire qui recouvrait la machoire s’est laissee enlever pres- 
qu’entierement par le lavage et l’os n’est par teint profondement par 
la matiere ferrugineuse. (39.) 

En absence de M. de Quatrefages, M. le President fait remarquer 
que la section qu’on vient de pratiquer a mis a decouvert le fond de 
1’alveole occupe par une dent molaire et que la gangue se trouvant a 
Fexterieur de l’os est deposee et adhere meme assez fortement, d’une 
part a la surface des racines de la dent, d’autre part aux parois de la 
cavite alveolaire, en laissant dans Fintervalle un espace vide; que 
plusieurs de ces concretions ont penetre jusque dans les cellules du 
diploe adjacent. II fait remarquer aussi que la portion superficielle de 
l’os maxillaire est d’un tissu tres dense, ce qui depend probablement 
de l’age du sujet et que cette circonstance peut expliquer le peu de 
penetration des matieres etrangeres dans l’interieur de l’os. Le 
diploe lui parait peu altere; mais il pense que le temps ecoule depuis 
la mort de Findividu et l’epoque actuelle a du etre tres long. Le 
depot contenu dans le canal de Fartere dentaire, lui parait provenir 
d’un sejour plus ou moins prolonge de l’os dans de l’eau non chargee 
d’oxyde de fer. Sur la surface qui a cependant ete lavee a plusieurs 
reprises, avec une brosse a dent et un chiifon on aper^oit encore tres 
directement des taches ferrugineuses. II re marque ensuite que la 
gangue exterieure a penetre profondement dans le trou mentonnier et 
que malgre le lavage il reste encore des traces de la gangue dans 
toutes les depressions miliaires de la surface lavee. 

M. Brestwich dit que l’etat de fossilisation de la machoire ne lui 
parait pas en rapport avec la nature de la couche dans laquelle on 
l’a trouvee. 

MM. Ealconer et Busk declarent partager Fopinion de M. Prest- 
wich. 

La Seance est levee a 2 heures et demie. 
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Seance du 12 Mai, 1863.—^residence de M. Milne Edwards. 

La Seance est ouverte a l’hotel de la Tete de Boeuf, a Abbeville, 
vers 7 beures du soir. M. Delesse, secretaire, donne successivement 
lecture des proces-verbaux des deux seances precedentes qui sont 
approuves a I’unanimite. 

Des la matinee du 12 Mai, les Membres de la reunion s’etaient 
rendus a Abbeville afin de proceder a l’examen de la carriere de 
Moulin-Gruignon. 

Etaient presents : MM. Boucher de Perthes, Milne Edwards, 
Prestwich, Busk, Desnoyers, de Quatrefages, I’Abbe Bourgeois, 
Delanoue, Alph. Edwards, Dimpre. 

TJn peu plus tard se sont joints a eux : MM. Ealconer, Lartet, De¬ 
lesse, Hebert, de Vibraye, G-arrigou, Yaillant, Bert et Marcotte. (40.) 

Ces Messieurs etaient accompagnes de M. Hersent Duval, pro- 
prietaire de la carriere qui a facilite de tout son pouvoir les recherches 
de la reunion. On constate d’abord que 1’exploitation se fait en 
attaquant a la pioche une paroi verticale de graviers alternant avec 
quelques lits minces de sables fins et qui a divers niveaux sont me¬ 
langes avec un peu d’argile; on fait ainsi tomber an pied de l’escarpe- 
ment de grandes masses de deblais que Ton rejette ensuite a la pelle 
du cote oppose au front de l’exploitation, de fagon a remplir d’un cote 
la tranchee a mesure qu’on la vide de l’autre. Le front de 1’exploita¬ 
tion qui se developpe sur environ trente metres de longueur est ainsi 
continuellement renouvele. (41.) On ne pourrait done y introduire 
frauduleusement et longtemps a l’avance des objets prepares sans 
etre oblige d’interrompre lestravaux d’exploitation. (42.) 

La Eeunion a commence par faire deblayer completement le front 
de I’exploitation des graviers qui avaient deja ete abattus. 

Un ouvrier annonce avoir trouve le matin meme au milieu de ces 
graviers une hache ou ce qu’il nomine avec raison un coin, et il le 
remet entre les mais de l’un des Membres de la reunion. 

Apres avoir mis a nu la surface de la craie on constate, immediate- 
ment au-dessus, l’existence de la couche noire qui est peu developpee 
dans ce point. Immediatement au-dessus de la couche noire, se 
trouve un lit de sable argileux fin et de couleur grise, qui, par ses 
caracteres physiques, ne parait difierer en rien du sable quartzeux 
gris dont on a constate la presence dans le canal de l’artere dentaire 
de la machoire qui a ete trouvee au milieu de la couche noire. (43.) 

M. le President fait remarquer que cette circonstance lui parait 
expliquer la presence du sable gris dont il avait parle dans la Seance 
precedente, comme etant de nature a faire penser que la machoire 
avait pu sejourner dans une couche non col ore e avant son introduc¬ 
tion dans la couche dans laquelle on l’a rencontre ou avant la colora¬ 
tion de celle-ci. 

M. Delesse ne s’explique pas bien comment le sable qui recouvre 
la couche noire aurait pu s’introduire dans le canal de l’artere dentaire; 
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car la limonite entoure la surface de la machoire et elle bouche meme 
compl&tement l’ouverture de ce canal. De plus la couche de sable 
gris est entierement difierente de la coucbe noire; elle contient de 
petits galets bien arrondis, tandis que les silex de la coucbe noire 
sont a angles vifs et tres pen roules ; elle indique done un depot qui 
s’est forme dans des conditions tout autres que la couche noire et sans 
doute a une epoque bien posterieure. M. Delesse pense d’apres ce- 
la que le sable gris se trouvant dans le canal de 1’art ere dentaire 
correspondrait plutot a une premiere periode de 1’enfouissement et la 
gangue ferrugineuse qui 1’entoure a une seconde periode. 

M. Prestwich remarque qu’il n’est pas necessaire d’admettre pour 
expliquer ce fait que la machoire ait ete introduite dans la coucbe, ni 
qu’elle y ait change de place; il congoit que la coloration taut de la 
coucbe que celle de l’os ait pu se faire apres 1’enfouissement de l’os, ce- 
qui a permis que la matiere sableuse du canal de l’artere prealable- 
ment introduite soit soustraite a son action et n’ait que [pu ?] penetrer 
dans ce canal. 

M. Lartet partage l’avis de M. Delesse. 
M. de Quatrefages fait remarquer qu’en fait on trouve de la 

limonite recouvrant et bouchant l’orifice exterieur du canal de l’artere 
dentaire et celui du trou mentonnier. La presence d’une matiere 
non coloree dans l’interieur du premier s’expliquerait tres naturelle- 
ment en admettant qu’elle a penetre au moment meme oil l’os etait 
roule par un courant tenant en suspension du sable tres fin. Un 
gravier un peu plus gros ou un peu d’argile fermant en un point quel- 
con que le canal et cimente ensuite par la limonite suffit pour se rendre 
compte de la non coloration de la partie profonde du canal. 

M. Palconer, vu la nature colorante et permeable de la coucbe 
noire, trouve qu’il est difficile de comprendre la non-introduction de 
la nature colorante dans la partie profonde du canal de l’os ; car 
1’enduit de sable gris n’etait applique que sur les parois du dit canal 
et ne l’obstruait pas completement. 

A cette occasion M. 1’Abbe Bourgeois presente une hache montrant 
une cavite sur l’une de ses faces. Cette cavite est d’environ un centi¬ 
metre, largement ouverte et elle loge dans une anfractuosite de sa 
partie profonde du sable gris, semblable en tout a celui du canal de la 
machoire et de la coucbe grise ci-dessus mentionnee ; or, la hache 
presentee par M. I’Abbe Bourgeois a ete recueillie dans la coucbe 
noire le 10 avril dernier; par suite il pense que, dans ce cas, ainsi que 
dans le cas de la machoire, 1’entree de cette cavite avait ete obstruee 
par une matiere argileuse. Ces deux faits peuvent done s’expliquer 
de la meme maniere ; et l’authenticite reconnue de la hache entraine 
necessairement celle de la machoire. 

M. Busk pense que l’eau qui circulait dans la coucbe ne contenait 
pas de mati&res colorantes solubles, ce qui impliquerait la non colo¬ 
ration du sable du canal dela machoire, ainsi que celle de l’os. Comme 
les cailloux de la couche noire sont fortement colores, leur coloration 
peut done se rattacher a des causes anterieures a leur depot. (44.) 



450 ORIGINAL ARTICLES. 

M. de Quatrefages rappelant que l’on a constate que des cailloux 
etaient colores sur une de leurs faces et non sur l’autre en conclut que 
la coloration etait anterieure au depot et que par consequent on ne 
peut en tirer aucun argument contre la contemporaneite de la ma- 
choire et du depot. 

M. Busk ajoute que dans son opinion la coloration ocreuse des 
matieres de la couche pourrait peut-etre dependre de la presence de 
sels de fer solubles ou de la decomposition des pyrites de fer sous 
1’influence des matieres organiques ou bien de quelque autre cause— 
qui amenerait un resultat analogue. 

M. Desnoyers et M. Delesse pensent que 1’association de l’hydrate 
de fer avec l’oxyde da manganese eloigne l’idee d’une decomposition 
des pyrites. 

M. le President fait alors le compte-rendu des recherches qui ont 
ete executees a la carriere de Moulin-Quignon. Elies ont eu lieu de 
9 heures du matin a 4 beures du soir avec le concours de 16 ouvriers 
qui ont travaille sous la surveillance tres active des Membres de la 
reunion. Ces recherches ont amene la decouverte successive de 5 
haches. (45.) 

La hache No. 1, trouvee a un metre au dessus de la craie dans une 
poignee de graviers, sous les yeux de M. Alph. Milne Edwards par 
l’ouvrier Yasseur. 

La hache No. 2, trouvee au contact meme de la craie par M. 
Albert Gaudry et a lm. 50 de deux puisards traversant dans cet 
endroit le gravier de la carriere. 

La hache No. 3, trouvee par l’ouvrier Duchaussoy a 50 contimetres 
au-dessus de la craie et a 20 centimetres de 1’un des puisards, M. 
Bert etant present. 

La hache No. 4, trouvee par M. le President dans un petit tas 
de sable et de cailloux que l’ouvrier venait de detacher sous ses yeux 
d’une paroi a pic placee a peu pres a lm. au-dessus de la craie, vers 
l’extremite sud de la carriere; cette hache etait environ a 25m. de la 
precedente et du puisard dont il vient d’etre question. 

La hache No. 5, apergue en place par M. Alph. Milne Edwards, a 
environ 30 centimetres de la craie et a 5m. de la precedente, c’est a 
dire a 20m. environ du dernier puisard. Avant de detacher cette 
hache, tous les Membres de la reunion qui etaient presents ont ete 
invites a constater son gisement. Cette constatation a ete faite par 
MM. Falconer, Delanoue, Desnoyers, Lartet, Milne Edwards, Graudry, 
l’Abbe Bourgeois et Garrigou. 

M. le President fait remarquer que sur les cinq echantillons 
quatre lui paraissent offrir les caracteres des echantillons sur l’authen- 
ticite desquels des doutes avaient ete eleves dans les dernieres Seances. 
Le No. 2, diflere seul des precedents par sa forme generale et res- 
semble a ceux trouves plus anciennement dans la meme carriere, 
revet us d’une patine et tous admis anterieurement comme authen- 
tiques par tous les Membres de la reunion. 
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M. le President ajoute que lors meme qu’il existerait quelque 
difference entre les Laches trouvees aujourd’hui et celles dont on a 
constate precedemment 1’authenticite, toute discussion sur ce dernier 
point deviendrait maintenant inutile, attendu que l’existence de silex 
travailles de main d’homme dans la couche dont on a retire la machoire 
lui parait parfaitement demontree par les faits constates aujourd’hui. 
II demande 1’opinion des differents Membres de la commission sur ce 
dernier point et sur 1’authenticity de la decouverte de la machoire 
trouvee par M. Boucher de Perthes dans la couche noire de la carriere 
de gravier du Moulin-Quignon. 

M. Prestwich declare que bien qu’il n’ait pas assiste a la mise a 
nu des baches, prenant en consideration le soin extreme avec lequel 
l’operation a ete dirigee et surveillee, il n’eleve plus aucun doute sur 
1’authenticite [de ces haches] et de la plupart des haches [de celles] con¬ 
tested dans les reunions anterieures, y compris les 2 echantillons 
trouves par M. de QuatrefagesA 

De plus la.reunion est unanime pour accepter l’authenticite des 
haches trouvees aujourd’hui. (46.) 

Quelques Membres demandent une nouvelle conference avant de se 
prononcer defmitivement sur 1’authenticate des haches desquelles il a 
ete question dans les proces verbaux des seances precedentes. (47.) 
En consequence la proposition faite par M. le President sera discutee 
demain. 

La Seance a ete levee a 2 heures du matin. 

Seance du 13 Mai, 1863.-—A VMotel de la Tete de Bceuf d, Abbeville.— 
Presidence de M. Milne Edwards. 

Sont presents MM. Prestwich, Falconer, Busk, de Quatrefages, 
Desnoyers, Lartet, Delesse, G-arrigou, Alphonse Milne Edwards. 

On fait comparaitre Charles Isidore Yasseur, ouvrier carrier, qui 
le 28 Mars dernier, a trouve la machoire en place. Il en a informe 
immediatement M. Boucher de Perthes qui s’est transports sur 
les lieux avec MM. Dimpre pere et Dimpre fils et qui l’a retiree du 
gravier de ses propres mains. Pour recompenser Yasseur, M. Boucher 
de Perthes lui a remis cinq francs, et lui a promis une somme double 
s’il decouvrait (selon les termes employes par l’ouvrier) un autre os 
de chretien. Mais Yasseur declare que jusqu’ici il n’a trouve aucun 
nouvel os dans le gravier. 

Il ajoute que presque toutes les haches qu’il a decouvertes etaient 
dans la couche noire et situees immediatement audessus de la craie. 
Il dit que la couche noire devient quelque fois jaunatre. 

M. Busk appelle l’attention de la reunion sur le caractere d’un 
petit depot qui s’est fait accidentellement sur l’ivoire de son canif 
qui presente des reflets metalliques, et qui adhere fortement a sa sur¬ 
face. Des taches semblables, mais plus petites, recouvrent aussi sur 

* The words in Italics are not in the original. 

N. H. B.—1863. 2 H 



452 ORIGINAL ARTICLES. 

certains points la lame de ce meme canif. Ces taclies sont formees 
par la gangue de la couehe noire qni recouvre immediatementle craie. 
elles ont accidentellement adhere sur le canif pendant que M. Busk 
s’en servait pour degager un echantillon. Bien que M. Busk ait 
porte ce canif dans sa poche depuis hier ces taches ont continue y 
adherer. 

M. de Quatrefages fait remarquer qu’ayant examine a la loupe les 
taches dont vient de parler M. Busk et avant meme de connaitre leur 
origine, il les a declarees tres difierentes des concretions adherentes 
a la machoire et aux silex tailles. Tout au plus, pourrait-on trouver 
une certaine analogie entre les taches qui adherent a l’ivoire du canif 
et quelques points les plus superficiels de la gangue de la machoire et 
des silex. (48.) 

Apres l’interrogatoire de Yasseur on passe a l’ordre du jour. 
M. le President apres avoir resume la discussion met aux voix la 

conclusion suivante. (49 ) 
1. La machoire en question n’a pas ete introduite frauduleuse- 

ment dans la carriere du Moulin-Quignon ; elle existait prealablement 
dans l’endroit ou M. Boucher de Perthes l’a trouvee le 28 Mars 
dernier. (50.) 

Cette conclusion est adoptee a l’unanimite. 
2. Tout tend a faire penser que le depot de cette machoire a ete 

contemporain de celui des cailloux et autres materiaux qui constituent 
l’amas argilo-graveleux designe sous le nom de couche noire laquelle 
repose iminediatement sur la craie. 

Cette conclusion a ete adoptee par tous les membres presents a 
1’exception de MM. Palconer et Busk, qui declarent reserver leur 
opinion jusqu’a plus ample informe. (51.) 

3. Les silex tailles en forme de baches qui ont ete presentes a la 
reunion comme ayant ete trouves vers la meme epoque dans les parties 
inferieures de la carriere du Moulin-Quignon sont pour la plupart, 
sinon tous, bien authentiques. (52.) 

Cette troisieme conclusion a ete adoptee par toutes les personnes 
presentes sauf par M. Palconer qui reserve son opinion jusqu’a plus 
ample informe. 

4. 11 n’y a aucune raison suffisante pour revoquer en doute la 
contemporaneity du depot des silex tailles avec celui de la machoire 
trouvee dans la couche noire. 

Cette proposition est adoptee par tous les membres de la reunion 
sauf par MM. Palconer et Busk qui desirent reserver leur opinion. 

M. Busk desire ajouter que quoique de l’opinion mentionnee ci- 
dessus, et jugeant a raison de la condition exterieure de la machoire 
et d’autres considerations d’une nature plus circonstantielle qu’il n’y 
ait plus raison de douter que l’os n’ait ete trouve dans l’endroit et 
dans les conditions racontees par M. Boucher.de Perthes; neanmoins, 
il lui semble que sa condition interne ne s’accorde pas de tout avec 
la supposition qu’il soit de la meme antiquite que celle qu’on attribue 
aux couches dans lesquelles le dit os a ete trouve. 
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M. Falconer depose ensuite sur le bureau la declaration suivante. 
“ I am of opinion that the finding of the human jaw at Moulin- 

“ Quignon is authentic ; but that the characters which it presents 
“ taken in connexion with the conditions under which it lay are not 
“ consistent with the said jaw being of any very great antiquity. (53.) 

(Signe) “ H. Falconer. 

“ Abbeville, 13 Mai, 1863.” 

Les membres de la reunion remercient M. le President de 
l’impartialite avec laquelle il a dirige leurs travaux et ils le prient 
de vouloir bien rendre compte des resultats de cette enquete a 
1’Academie. 

Ont signe, 

A titre de membres du congres: 

MM. Falconer. 

Prestwich. 

Busk:. 

DE QUATREEAGES. 

Desnoyers. 

Lartet. 

Delesse. 

Milne-Edwards, President. 

Comme temoins appelles a prendre part a 1*enquete : 

MM. L’Abbe Bourgeois. 

Gaudry. 

Delanoue. 

Garrigou. 

Alphonse Milne-Edwards. 

La Seance est levee a lOh. 30m. 
Milne-Edwards, President. 

Delesse, Secretaire. 

NOTES, Ac. 

As already stated, no short-hand writer was present at the sittings to take down 
in extenso the remarks of the different speakers. During the first three meetings 
held in Paris, and at which alone he was present, (having been prevented from 
proceeding to Abbeville by official duties which required his return to London,) 
Dr. Carpenter, at the desire of Dr. Falconer and Mr. Busk, and with the concurrence 
of M. Delesse, took copious notes of the debates. This was the more necessary, 
as the remarks made by some of the members were occasionally expressed in 
English. Of the running commentary which follows, the portions copied from 
Dr. Carpenter’s original notes are authenticated with his initials. The rest, being 
either in explanation or amplification of the record given in the “proces verbaux,” 
bear the initials of Mr. Busk or of Dr. Falconer. 

Note 1.—Scales not absolutely deficient, but less numerous and less perfectly 
preserved. (W. B. C.) 

2 H 2 
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Note 2.—The distinctive characters of the spurious haches were then given by 
Dr. Falconer in corresponding detail. (W. B. C.) 

Note 3.—No genuine hache—so accepted by all the members—found at Moulin- 
Quignon shows films. They have all been rubbed off. (H. E.) 

Note 4.—Dr. Falconer observed that in these cases such fractures may have been 
caused by recent blows. (W. B. C.) 

Note 5.—In another specimen of the matrix a brownish hair of the same kind was 
afterwards discovered. Two of the former objects were determined by Dr. Car¬ 
penter as being “ apparently radical fibres of plants.” (W. B. C.) 

Chemical and microscopical examination of the “black matter ” from Moulin- 
Quignon has shown that it does not contain the minutest trace of organic matter. 
The occurrence, therefore, of the few particles of vegetable and animal tissues 
here referred to must be regarded as accidental. With respect to the vegetable 
particles, there is every reason to believe that they were derived from the soft grey 
paper used for wrapping the specimens in ; and as regards the few hairs, though 
they have not been so satisfactorily traced, there can be no doubt that their presence 
was equally fortuitous. (G. B.) 

Note 5a.—Mr. Prestwich’s letter was read in full at the meeting, but the abstract 
was not inserted until after the close of the Conference. It was therefore not read 
before him, and has been inserted in the text without the revision which it would 
otherwise have received. The following is a correct abstract of the points indicated 
by Mr. Prestwich. 

1. Their shape, upon a type different (only slightly) from all others previously 
found at Abbeville or Amiens. 

2. The sharpness of all their angles, whereas all the specimens I had previously 
seen from Moulin-Quignon, showed more wear than the specimens from any 
other locality, except La Porte Mercade. 

3. The entire absence of staining and discoloration, except such slight effect as 
might be produced by a few days contact with the matrix, whereas I had never 
before seen one specimen out of six (if so much) but what was much stained 
and permanently discoloured, usually brown—at times with traces of black. 

4. The absence of all dendritic markings, and of any portion, however small, of 
the matrix adhering. Such absence is most unusual. 

5. The great number of the specimens. I had been before some six or eight times 
to Moulin-Quignon, and had never been present at the discovery of a single 
specimen, nor had the workmen any to offer me. 

6. The evident soiling of all the specimens, as though they had been putin gravel 
and then water thrown over them, or as if they had been taken in the hands 
and rubbed with wet gravel and sand. In fact on two specimens I have seen 
distinct streaks produced by the passing of gritty particles over a wet surface 
of adhering matrix. 

These are my chief reasons. On the other hand I must admit that I have seen 
two specimens which have the appearance I assign to the false ones, and which 
yet show on one side a certain amount of wear. Some few specimens also 
are so close to the genuine forms, that it is most difficult to distinguish them. 
.I am still satisfied that there is an imposition in some, 
if not the greater part of the flint implements, and that of course throws a doubt 
in my mind on the whole affair. The ultimate conclusions must, however, 
depend upon a close examination and analysis of the jaw, and in the able 
hands in which the matter now rests I have no doubt the truth will be elicited. 

Note 6.—The specimen in question was one of the factitious looking haches pro¬ 
cured by the Messrs. Brady at Moulin-Quignon on the 17th April. It was carefully 
washed by Dr. Falconer in the presence of Dr. Murchison and the Messrs. Brady, 
and immediately afterwards a very distinct fresh iron streak wras observed on one of 
the surfaces by all present. The following day Dr. Carpenter subjected it to the 
microscope, and detected grains of metallic iron on the streaked surface. The 
specimen had every character of modern fabrication. (H. F.) 

Note 7.—Mr. Prestwich, who has had such an important share in all the researches 
connected with the quaternary deposits of the valley of the Somme, and their 
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bearing on the antiquity of human relics in Europe, unexpectedly joined the con¬ 
ference at the second seance. 

Note 8.—The specimen in question was variegated with greyish white portions, 
of a porous texture, yielding a corresponding fracture, and retaining minute specks 
of the matrix on the inequalities of the surface. Such at least was the view held 
by the English members. Dr. Falconer considered that there was no real difference 
between the original surface and the dull fresh fracture. (H. F.) 

Note 9.—Dr. Falconer concluded by remarking that, in order to have a proper 
comparison, block should be contrasted with block, and bache with hdclie. (W. B. C.) 

Note 10.—Mr. Prestwich admitted that he did not attach much importance to 
the presence or absence of films taken by themselves, but to the conditions which 
accompanied them. (W. B. C.) 

Note 11.—Dr. Falconer held that there were two classes of evidence on the 
question of baches : 1st. the intrinsic ; 2nd. the circumstantial. At the previous 
sitting, the intrinsic characters alone had been considered. If the conference, in con¬ 
formity with the views of MM. Desnoyers and de Quatrefages, refused to attach 
weight to the intrinsic evidence, and rested entirely on the circumstantial, he doubted 
whether he should feel warranted in going further into the case ; he considered 
that observation on the ghement was liable to so many sources of fallacy and error, 
as not to be relied upon alone. (W. B. C.) 

Note 12.—Mr. Busk considered that in the great majority of cases it was possible, 
by the intrinsic characters, to pronounce upon the authenticity or falsity of the 
baches; but not in every case. (W. B. C.) 

Note 13.—The discussion was then continued, not upon the general question, 
but upon the special one of the authenticity or otherwise of the Moulin-Quignon 
baches. (W. B. C.) 

Note 14.—Dr. Falconer added, that all these spurious-looking baches presented 
a great sameness of character : they were of one or two types, as if made by one 
or two hands. Few or none were found in the coucbe noire, previously to the 
date of the asserted discovery of the jaw, but a great abundance since. It had 
been stated on good authority that more had been found at Moulin-Quignon 
within the last few months, than during several preceding years ; and the great 
mass of them were of the suspected character. (W. B. C.) 

Note 15-—Besides the dendrites, the surfaces were deeply tinged with iron. 
(W. B. C.) 

Note 16.—Mr. Busk remarked that all the larger pebbles found in the coucbe 
noire were tinged with iron, while none of the baches were thus tinted. (W. B. C.) 

Note 17.—Dr. Falconer observed that if the flints had been coloured anteriorly 
to their deposition, and then transported, some of them should be found free from 
colour. (W. B. C.) 

Note 18.—Professor Williamson, F.B.S., at the request of Dr. Falconer, under¬ 
took to have made, in the laboratory of University College, a chemical analysis of 
the “ black seam matrix,” as it occurs in the deposit, and as it was presented on 
the bone. 

The analysis was conducted with great care by his able assistant, Mr. C. 
Ilaughton Gill. The specimens submitted were as follow : — 

1. A portion of the coucbe noire, or “black seam” matrix where in contact 
with the chalk, collected by Dr. Falconer on the 14th April, and having 
small portions of the chalk adherent. 

2. Matrix of the black flint gravel occurring immediately above the thin layer 
of the “ coucbe noire.” 

3. A portion of the black matrix enveloping the jaw, chiefly extracted from the 
mental foramen, and alveoli of the teeth. 

4. A small portion of the black matrix extracted from the hollow tooth of the 
same jaw. 

The results of Mr. Gill’s analysis, communicated by Professor Williamson, are as 
follows :— 
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“ The ‘ black seam ’ between the chalk and gravel (No. 1) was the only specimen, 
the quantity of which allowed of a separate qualitative examination. It contained 
the following constituents : Water, Silica, Iron, Alumina, Manganese, and Lime, 
with traces of Potash and Phosphoric Acid and Carbonic Acid in the following 
proportions :— 

Insoluble residue, consisting of Silica, Alumina, 
and a little Iron, determined in different por¬ 
tions of the specimen ..... 

Per cent. 

38.36 

Per cent. 

45.00 

Per cent. 

55.30 

Per cent. Per cent. 
Iron and Alumina together, about half of each, the 

former as sesqui-oxide, but variable in different parts 19.52 12.01 

Mixed earth, taken from different parts 
Manganese (as Mn304. Carbonate of Lime. 

of the specimen. 11.0 per cent. 4.3 per cent. 

“ I have given the above various numbers to show how, nominally the same 
specimen may differ in different parts ; putting the last numbers in a table, we 
have :— 

Constituents. 

No. l. 
Black Band 

between 
Gravel and 

Chalk. 

No. 2. 
B lack Matter 

in Gravel. 

No. 3. 
Black Matter 

from Jaw. 

No. 4. 
Brown Powder 

from Tooth. 

Matter insoluble in Hydro- 
Chloric Acid 55.30 56.31 62.37 53.41 

Alumina and Oxide of Iron 12.00 15.53 20.43 26.70 
Oxide of Manganese (Mn304) 10.99 16.39 7.25 12.0 
Carbonate of Lime . 4.30* — — — 

Loss of Weight by Heat 
(Aq.) .... 16.70 9.93 9.14 10.40 

Phosphoric Acid, Potass, Loss, 
& undetermined Constituents 0.71 1.84 0.81 —— 

100.00 100.00 lOO.Of 102.51 J 

“ I may remark that neither in the ‘ black gravel ’ matrix nor in the powder 
from the tooth or jaw was I able to find any lime. 

C. Haughton Gill.” 

In a note, dated 3rd June, 1863, addressed to Professor Williamson, forwarding 
the above results, Mr. Gill adds :— 

“ I must, however, first state that the result can only be considered very 
roughly approximate, as none of the specimens were of the same composition 
throughout, and of the substances removed from the cavities of the jaw and tooth 
the quantities were very small.” 

Note 19.—M. Desnoyers admitted the general similarity of the alleged fabrica¬ 
tions, and their fresh look. (W. B. C.) 

* In all probability from minute adherent particles of chalk. (G. B.) 
f Of this specimen there was only .186 gramme, 
j The whole of the material at Mr. Gill’s disposal was .125 gramme. 
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Note 20.—The precise nature of the white lamina produced by M. de Quatrefages 
was not satisfactorily determined. At first it was conjectured that it might be a 
flake of a tooth ; and when examined during the seance it was supposed to resemble 
a portion of a shell (?) But it remained unidentified when the conference broke 
up. (H. F.) 

Note 21.—Mr. Busk showed that the surface of a newly fractured portion of that 
hache which he had rubbed with a little moistened matrix on the point of his finger, 
presented exactly the same appearance as the general surface of the hache. 
(W. B. C.) 

Note 22.—This was the detached molar which had been placed in Dr. Falconer’s 
hands at Abbeville, and which was sawn across (i. e. the fang) in London. It was 
covered with the matrix of the couche noire, exactly like the solitary tooth in the con¬ 
troverted jaw; and its section yielded the most remarkable freshness of character. 
But, on the objection raised by M. de Quatrefages, at the instance of M. de Perthes, 
this tooth was relinquished by the English members, as being open to uncertainty 
of identification, or error, through accidental misplacement in the box which bore 
the label referring to a detached molar found on the same day (28th March), in 
the same part of the couche noire as the jaw. (H. F.) 

Note 23.—The jaw was produced towards the close of the meeting. M. de 
Quatrefages called attention specially to the state of the matrix. Mr. Busk thought 
it might have been artificially laid on, but would express no definite opinion until 
the jaw had been properly washed. M. de Quatrefages considered that it could 
be proved that no adhesive material, such as gum or gelatine, had been employed. 
M. Desnoyers remarked that the external surface of the gangue exhibited the 
granular appearance produced by a natural deposition of mineral matter, like 
‘ limonite defer.' (W. B. C.) 

Monday, 11th May. 

Note 24.—The hache here referred to was No. 2 of M. de Quatrefages’ series, 
which he had disengaged with his own hand in situ, and which Mr. Prestwich and 
Dr. Falconer had throughout regarded as not genuine. (II. F.) 

Note 25.—M. Delafosse, Member of the Institute and Professor of Mineralogy, 
who saw the jaw for the first time and has taken no part in the discussion, considers 
that the matrix on the surface of the jaw has not been artificially laid on, but that 
it indicates that the bone has been imbedded in the matrix, and that this lodgment 
must have been prolonged. (W. B. C.) 

Note 26.—The specimen above referred to (Note 24), No. 2, upon which M. 
Hebert gave an opinion. 

Note 27. —This specimen was of the rudest possible form, and “ had been given 
up at a previous meeting as factitious.” (W. B. C.) 

Note 28.—The specimen here referred to was procured by Dr. Falconer from 
the couche noire on the 14th April. In his view, confirmed by the opinion of Mr. 
Evans, who examined it, it bore the most pronounced characters of modern fabri¬ 
cation, by its rude form, deep conchoidal facets, high dividing angles, sharp unin¬ 
jured edge, recent surface, absence of tinting, patina, or vitreous glimmer, and by 
the crushed fracture caused, apparently, by a vertical blow. In all these respects it 
was exactly like a counterfeit hache of known English origin. One side was washed, 
and the matrix left intact upon the other. The granular appearance of “ limonite 
defer ” in the matrix was such, that M. Delafosse saw no reason to think that it 
had been laid on artificially. (H. F.) 

Messrs. Falconer, Prestwich, and Busk were not shaken in their opinion that 
the several specimens from Moulin-Quignon, Mautort, and St. Gilles, here referred 
to, were all modern fabrications, notwithstanding the verdict passed by so eminent 
an authority on the matrix, which was removed by washing with the utmost facility. 
They still regarded it as having been laid on artificially. (Mr. Busk remarked upon 
the St. Gilles specimen, “ that the matrix contained unquestionable fragments of 
recent vegetable structure.” W. B. C.) 

Note 30.—Mr. Busk is now satisfied, from trials since made, that the strice 
above referred to are not a character of decisive importance, as they can be produced 
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at will when the gangue is soft and moist, simply by rubbing or wiping with a 
cloth, which may have been the case when the jaw was disengaged. (G. B.) 

Note 31.—Dr. Carpenter agreed in the opinion expressed by Mr. Prestwieh, 
that if the strice insisted upon by Mr. Busk may have been produced artificially 
by a brush, they may also have been produced by friction in the gravel. (W. B. C.) 

Note 32.—Mr. Busk ascertained subsequently that some of the moistened ma¬ 
trix which was accidentally brought in contact with the ivory handle of a penknife, 
produced after a few hours the same appearance of thin plates with metallic lustre, 
as those insisted upon by M. de Quatrefages. (Vide postea, Note 48.) (G. B.) 

Note 33.—The “detached molar,” which had been sawn in London was given 
up by the English members of the Conference at the previous seance, to meet the 
wishes of M. de Perthes, expressed by M. de Quatrefages. It was a strong part of 
the case upon which their opinions had been formed in London, and they were pre¬ 
pared to have sustained it. After having been withdrawn as a special point of 
evidence, it was again unexpectedly brought forward as the basis of a general ar¬ 
gument on the abstract question of the value of the chemical and physical charac¬ 
ters which commonly distinguish fossil from recent teeth. This molar, when sawn 
up, yielded all the characters of a recent tooth : the section was white, with glis¬ 
tening satiny lustre, full of gelatine, absolutely unadherent to the tongue, and per¬ 
fectly free from mineral impregnation, although coated with a layer of mangano- 
ferruginous incrustation, derived from a stratum freely permeable to moisture. 
The enamel was white and brilliant. It was the combination of these positive and 
negative characters, viewed in connexion with the physical condition of the deposit, 
which led Dr. Falconer to pronounce it to be recent, in contradistinction to a fossil 
tooth. To that opinion he still adheres. Nothing was adduced at the Conference 
to shake it in the least degree. The instances brought forward as exceptions, 
were all more or less graduated illustrations of the 'partial retention of the recent 
characters in fossil teeth, without a precise statement of the conditions under which 
they were found, to explain the cause, while in the detached molar the recent 
characters were absolute, the fossil characters being at the same time wholly wanting. 
Mr. Tomes, F.R.S., whose knowledge in this walk of investigation, invests his 
opinion with authority, held the same view, as did also Mr. Busk. That the teeth 
of extinct mammals are in many instances preserved in cave-deposits, in a remark¬ 
ably fresh condition, is well known, as are also the circumstances which contribute 
to the result. The same thing occasionally happens in quaternary deposits, where 
the stratum is impervious to water and thus favourable to the retention of gelatine. 
But is there a case on record, apart from the frozen soil of the arctic circle, where a 
tooth has lain for many thousand years, in an old quaternary gravel, imbedded in 
metallic oxides freely permeable to water, yet where it has eventually turned up 
absolutely unchanged, and fresh as a recent tooth ? Further, Dr. Falconer laid 
before the Conference several molars of Rhinoceros tichorhinus, procured by Mr. 
Nicholas Brady at Menchecourt from a bed of uncoloured sand, which were deeply 
infiltrated with metallic matter, and the ivory greatly altered. Fossil bones are 
admitted to be excessively rare at Moulin-Quignon (Antiquites Celtiques, tom. ii. 
p. 496). The only specimens seen by the Conference in M. de Perthes’ collection 
were two or three small fragments of elephant’s tusk, highly altered through loss of 
gelatine, coloured, and tinged internally with metallic patches. The fossil bones 
from all the deposits in the valley of the Somme are commonly much altered. The 
‘ detached molar’ stood out, exceptional in every respect. (H. F.) 

Note 34.—The specimen here referred to by M. de Quatrefages, was the uncoloured 
fragment conjectured at one time to be part of a tooth, and then to be part of a shell, 
of which the precise nature was left undetermined. (Vide ante Note 20.) 

Note 35.—Dr. Falconer remarked that of the two fossil specimens, from Anvers, 
put forward by M. Delesse, one of them, the canine, so far from being unaltered, 
adhered very strongly to the tongue, thus indicating that it had lost a very con¬ 
siderable portion of its gelatine, while the other, a sawn fang, although unadherent, 
was much altered in colour and had become yellow. He added (“ that the condi- 
“ tions must be comparable to make the argument urged by M. Delesse of any 
“weight; and that he could not conceive the prolonged sojourn of a tooth in the 
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“ covcke noire (the most ancient of the fluyiatile gravels, according to Mr. Prcst- 
“ wich) without its being penetrated by iron or manganese infiltration.” (W. B. C ) 

Note 36.—The sections of teeth exhibited by Mr. Busk were:—1. Of two from 
skulls found in peaty deposits in Suffolk, and regarded by the Rev. Mr. Gunn as 
belong ing to the ancient peat period ; 2. Of a tooth from a skull of similar appear¬ 
ance found also in peat, in Northamptonshire ; 3. From a skull dredged up from a 
depth of 20 feet in the bed of the Thames; 4. Of a tooth from the “coprolite jaw;” 
5. Of one from a Gallo-Roman cranium from St. Acheul. All these crania, except 
the last, it is to be remarked, were of a deep brown or blackish colour, which per¬ 
vaded the entire thickness of the bones. 

In all, the crusta petrosa and dentine, were more or less deeply coloured ; the 
colour corresponding with that of the skull to which the tooth belonged. In the 
dentine the colour appeared to proceed from the central or pulp cavity, and to 
diminish in depth towards the periphery. The crusta petrosa was in all more deeply 
tinted than the interior substance. 

The object in exhibiting these specimens was to show that in teeth of a compa¬ 
ratively much more recent date than the quaternary period, and even in those belong¬ 
ing to the historical period, and found under a variety of circumstances, the den¬ 
tine was coloured. It was thence deduced that the complete absence of any colora¬ 
tion in the dentine of the Moulin-Quignon tooth, notwithstanding the faint coloration 
of the crusta petrosa, might be assumed to indicate that it could not be of any very 
great antiquity. (G. B.) 

Note 37.—The specimen referred to is a very remarkable lower jaw of a human 
subject, now belonging to Dr. Robert Collyer. It is reputed to have been found in 
the gravel-heap of a coprolite-pit near Ipswich. Although retaining a portion of its 
gelatine, it is infiltrated through and through with iron. The Haversian Canals are 
filled with red oxide, and a section of the fang shows that the ivory is partly infil¬ 
trated with the same metal. This specimen proves that a human jaw, if favourably 
placed, is equally susceptible of impregnation with metallic matter, as the bone of 
any other mammal. The 4 detached molar/ and the 4 human jaw* were reputed 
to have been found so situated in the 4 black seam,’ yet they were exhumed entirely 
free from infiltratien. Mr. Busk has subsequently ascertained that a part of a human 
pelvis in the collection of M. de Perthes, and other bones belonging to two bodies 
probably interred (as supposed by Mr. Prestwich, and Mr. Evans) in the gravel 
below the loess near Mesnieres, during the early part of the Celtic period, were all 
more or less marked with dendrites. (H, F. & G. B.) 

Note 38.—The metallic patches here referred to by M. Desnoyers were uni¬ 
versally recognized, but they washed off readily under the use of a brush ; and Mr. 
Busk accidentally found that a very similar appearance was presented by minute 
particles of the argillaceo-metallic black matter on the 44 couche noire ” adherent 
to the surface of polished ivory. (Vide postea, Note 48). (G. B.) 

Note 39.—The characters yielded by the jaw, when sawn across and washed, 
were as follow :—The section was so conducted as to include a portion of one of 
the fangs of the solitary tooth. The black coating was washed off readily by means 
of a sponge, and the residuary spots in the minute hollows were removed by the 
aid of a tooth-brush. The general colour of the washed surface was a light buff, 
mottled with brown stains. The outer surface was tolerably smooth, presenting 
little indication of the superficial erosion commonly seen in old buried bones. 
There was no appearance of dendritic deposit either on the exterior or within, and 
no infiltration of metallic matter. The substance of the bone was dry and friable, 
especially towards the alveolar border, but, on the whole, it was tolerably firm 
under the saw, and the fresh section afforded a distinct odour of sawn hone. The 
internal cancellated structure was of a faint brownish tinge, and the cells free from 
any incrustation. The most remarkable appearance observable in the section was 
the lining of the dental canal with a thin layer of fine gray sand, free from admix¬ 
ture with the black metallic matrix which blocked up the orifice of the canal below 
the condyle. The section of the fang showed that the dentine, so far as exposed 
was white, and in no respect different from that of a recent tooth. The enamel 
was white and brilliant. The socket towards the upper part was not completely 
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filled by the fang, and the interval was partially occupied by black matrix and 
sandy particles. The Conference was too pressed for time to wait for a chymical 
analysis. The general results may be epitomised thus : — 

1. The bone was free from mineral impregnation, and but little altered other¬ 
wise 2. The matrix was wrashed off with facility, leaving a clean, mottled, 
and but slightly eroded surface. 3. The black coating or matrix had not 
penetrated deeply into the dental canal, which was lined by a layer of grey 
sand that looked as if it were the result of a previous lodgment of the bone 
in a non-ferruginous sandy bed. 4. The section of the fang of the molar 
yielded all the characters of freshness which had been previously observed in 
the “ detached molar.” 

The opinion expressed by Mr. Busk upon the first inspection of the divided jaw, 
was that “ the bone is of considerable but not of very high antiquity, and that it 
presents no character which may not be found in cemetery bones.” It is to be 
remarked also that its condition was quite different from that of the fossil bones of 
the quaternary sands and gravels in the valley of the Somme, which, whether from 
the white sandy beds of Menchecourt, or the ferruginous gravels at St. Acheul, are 
all commonly covered and pervaded throughout their substance by dendritic 
deposits. 

The observation with respect to the resemblance between the washed surface of 
the jaw and that of a Gallo-Roman jaw from St. Acheul, was applied, not to the 
colour, which was very different, but to the degree of erosion which it had under¬ 
gone. In this respect, if there were any difference, the erosion appeared to be less 
in the Moulin-Quignon jaw than in the other. (G. B.) 

Note. 40.—The party here named reached Abbeville about midday, and were 
present at the operations on the ground, after 2 p.m. 

Note 41.—The adjournment of the Conference to Abbeville, suggested by the 
President, was not contemplated in the original programme forwarded from 
London. The proposal was doubtless judicious, from the important share which 
the evidence as to the nature of the beds, whether disturbed or undisturbed, 
must necessarily have had in determining the final conclusions. But considering 
the opinions held by some of the members as to the very significant nature of 
the intrinsic evidence, respecting the modern character of the lidches, and the non¬ 
fossil condition of the jaw, as set forth in the preceding proces verbaux, time and 
caution were demanded in order to carry it out properly, and guard against errors 
of observation or hasty judgment, on the conditions under which lidches or other 
objects might present themselves in the section. The sources of fallacy and 
grounds of suspicion were numerous. Operations on the gravel-pit hurried through 
a single day, under a multiplicity of observers, amidst many distractions and much 
excitement, were hardly consistent with the close, severe and repeated scrutiny 
which the critical importance of the case required. Yet the operations thus carried 
out formed the basis upon which the final conclusions were in a great measure 
founded. (H. F. and G. B.) 

Note 42.—The opinion here expressed is an assumption which has not been 
sustained by subsequent observation. After the close of the Conference Mr. Evans 
visited Abbeville, and ascertained by experiment that a horizontal hole might be 
dug into the face of the gravel section at Moulin-Quignon, and afterwards plugged 
up in such a manner as not to be discernible except under the closest examination. 
This statement is made with the sanction of Mr. Evans. 

Note 43.—The sand here referred to was not compared under the microscope 
with that lining the arterial canal of the jaw: the correspondence of the two, 
further than that they were both grey sands, was not established by actual observa¬ 
tion but assumed. The sand contained in the canal was carefully examined under 
the microscope by several members of the Conference at their previous meeting. 

Note 44.—The opinion expressed by Mr. Busk was not exactly that set forth in 
the “proces verbalbut that “ the coloration of the flints of the gravel of the 
‘ black seam’ must have taken place anteriorly to the lodgment of the bone among 
them, otherwise the bone would have been equally stained.” (G. B.) 
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Note 45.—The five haclies here referred to were submitted to the Conference at 
midnight and washed, but not thoroughly. At the time, for obvious reasons, it was 
difficult to examine them critically. Four were liberally handed over by the President 
to Mr. Prestwich, the fifth being retained in Prance. The first four were carefully 
examined by l>r. Falconer after his return to London. The following are descrip¬ 
tive notes on each: 

No. 1.—Labelled “ Vue prendre en situ, A. Edwards —contour, narrow ovato- 
lanceolate, or of the lance-shaped pattern, sharp all round the edge; body 
thick, facets very irregular, and deeply conchoidal; like those which Mr. 
Evans and Dr. Falconer consider to be modern imitations; ridges separating 
the facets high and angular; surface where washed untinted like that of a 
recent flint; no patina or incrustation, no dendrites, nor glimmer from rolling; 
thin films of considerable extent without fractured margins,—Suspected to 
be modern. 

No. 2.—Washed on one side, covered with ochreous sandy matrix on the other ; 
form ovate, point broken off and rounded; body thin, facets shallow, ridges 
low or abraded ; surface discoloured and iron-tinted, with a bright glimmer; 
margin all round more or less obtuse or abraded.—Of the undoubted authentic 
type. 

No. 3.—Ovate in outline like the last, but point entire, substance mottled with 
light grey patches; in all respects, as regards facets, fractures, ridges, edges, 
fresh surface, absence of weathering, stain or patina and in matrix, like No. 1. 
—Suspected to be modern. 

No. 4.—Pointed ovate in contour; substance variegated with round whitish 
patches; in surface, fractures, edges, and absence of tinting, fresh aspect 
like No. 3. Facets excessively rude and conchoidal; dividing ridges high 
and angular; upon the thick part of the body on one side, a rude irregular 
pit with shivered fracture as if caused by a vertical blow: some of the films 
very large, quite entire, and no indication of matrix below them.—Suspected 
to be modern. 

The Fifth remained unwashed when the Conference closed. But, so far as a 
judgment could be founded upon it without removing the matrix, it presented 
the characters shown by the three, above described, suspected to be modern. 
The result of this examination and judgment, upon the whole being: one 
undoubtedly genuine; three suspected; and one undetermined. (H. F.) 

Note 46.—Authentic, in so far as they were found in situ, under the eyes of the 
Conference, without any fact having been observed or detected to support the sus¬ 
picion that they had been fraudulently introduced ; but not necessarily so in the 
sense of being proved to be genuine, in spite of the intrinsic evidence to the contrary. 
Dr. Falconer, at the final meeting, withheld his assent to the third conclusion, that 
“ the majority if not the whole of the hdches found in the lower portions of the 
gravel-pit of Moulin-Quignon, about the same time as the jaw, are genuine.” 

Note 47.—The English members expressed a wish to have an opportunity of 
deliberately comparing the haclies last found, with those submitted to the Conference 
at Paris before coming to a final conclusion ; but the proposal was overruled. 

Note 48.—Although M. de Quatrefages was unable to perceive any resemblance 
between the spots formed by the black “ gangue" upon the ivory handle of the 
penknife, and those on the ‘jaw,’ several other members of the Conference freely 
admitted a certain similarity between them, inasmuch as in both cases the specks 
were distinguished by a metallic lustre. 

The accidental observation, however, of the adhesion of these particles to the 
smooth polished surface of the ivory, proved that it was unnecessary to suppose, as 
had been suggested at one of the meetings in Paris, that any glutinant material was 
required to cause the close and firm adhesion of the “ gangue ” to the surface of 
an object. Subsequent experiments with the black “ gangue ” have fully shown that 
when applied in its soft or natural condition to any surface, however smooth, and 
apparently of any solid substance, this material, when dry, adheres with the greatest 
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tenacity. So far, therefore, the mere adhesion of the “ gangue ” to the jaw might be 
explained ; and some further justification perhaps was afforded of the supposition 
broached at Paris by Mr. Busk and others, that the “ gangue ” might have been 
artificially applied to the bone. In a short article in the “ Abbevillois ” newspaper - 
of the 15th May, it was stated that the “ experiment,” as it was termed, with the 
penknife handle was intended to prove that the “ gangue ” contained no staining 
or corrosive element ; but this is a complete mistake. (G. B.) 

Note 49.—The previous sitting lasted from about 7 p.m. of the 12th to 2 a.m. of 
the 13th. The final stance commenced after 9 am. and terminated at 10*30 a.m. 
of the 13th. The resolutions which were adopted, were, under pressure for time 
caused by the imminent immediate departure of some of the members, put orally 
from the chair, without having been deliberately weighed by the members of the 
Conference beforehand. (H. F. and G. B.) 

Note 50.—The first resolution implied that the jaw had not been fraudulently 
introduced, and that it was in the deposit before M. de Perthes extracted it on the 
28th March. About the second clause there was never any question, and about the 
first, no evidence was brought to light during the operations of the day, to support 
the suspicion previously entertained by the English members. The workmen Avere 
therefore absolved from the imputation, in default of proof. But the resolution did 
not involve the admission that the jaAV was held to be of fossil antiquity, the phy¬ 
sical characters pointing to an opposite conclusion ; the memoranda handed in by 
Dr. Falconer and Mr. Busk distinctly embodied this reservation on their part. 
(H. F. and G. B.) 

Note 51.—The second resolution involved the admission that the jaw was of 
the same age as the Moulin-Quignon gravels, respecting which the most opposite 
opinions are entertained : Mr. Prestwich regarding them as being of the “ high 
level” series, or most ancient of the quaternary deposits of the Somme valley; 
wdiile M. Elie de Beaumont refers them to his “ depots meuhles sur des pentes,” as 
superficial modern deposits of the age of the peat beds. Dr. Falconer and Mr. 
Busk Avithheld their assent to this resolution. (H. F. & G. B.) 

Note 52. —The third resolution involved the admission that the numerous 
hdches from the “ blacli seam ” of Moulin-Quignon, which, upon the intrinsic evi¬ 
dence, had been uniformly held to be spurious by three of the members during the 
first three sittings of the Conference, were for the most part, if not all, gen uine. Dr. 
Falconer withheld his assent to it, still believing them to be questionable. (H. F.) 

Note 53 —The fourth resolution, regarded per se, was indefinite. It implied 
the admission that the hdches and the jaAV Avere of the same age, whatever 
that age, or the age of either might be. If the view of Mr. Prestwich 
Avere adopted, they Avere both of the old quaternary period; in the view of M. Elie 
de Beaumont they would both be as modern as the Gallo-Roman period; and in 
the vieAV of M. Hebert, they Avould be of an age betAveen the two. Dr. Falconer 
and Mr. Busk Avithheld their assent to the resolution. (G. B. and H. F.) 

Mr. Busk’s memorandum, as drafted in English, Avasas follows:— 

“Abbeville, May 13, 1863. 
“ Mr. Busk desires to add, that although he is of opinion, judging from the ex¬ 

ternal condition of the jaAV, and from other considerations of a more circumstantial 
nature, that there is no longer reason to doubt that the jaw was found in the situa¬ 
tion and under the conditions reported by M. Boucher de Perthes, nevertheless it 
appears to him that the internal condition of the bone is wholly irreconcileable with 
an antiquity equal to that assigned to the deposits in which it was found.” 

Both Mr. Busk and Dr. Falconer admitted that the ‘finding of the jaAV ’ under 
the conditions reported by M. de Perthes, was authentic; but they refused to accept 
the antiquity of the jaw in the sense of its being a quaternary fossil remain. (G. B. 
andH. F.) 
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--— Yier neue mexikanische Landschnecken. Ibid. p. 97. 
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On the Existence oe Two Foems, and on theie Becipeocal 

Sexual Eelation, in seveeal Species oe the Genus Linum. 
By Charles Darwin, M.A., &c. Journ. Limi. Soc.—Bot. yii. 69. 

Following up his important discovery of the remarkable sexual re¬ 
lations subsisting between forms of the so-called hermaphrodite 
flowers of Primula and the Orchidacese, Mr. Darwin has been oberv- 
ing three or four species of Linum (Flax). His principal results we 
briefly lay before our readers. 

The large-flowered Crimson Flax occurs, like the Primrose, under 
two forms, which differ only in the pistil. No difference can be 
detected in the pollen. In one form the styles and stigmas together 
are about half as long as the pistil of the other form. In that with 
the short pistil, the five stigmas diverge, so as to pass between the 
surrounding and alternating stamens, and thus project into the tube 
formed by the bases of the petals. In the other form the styles are 
nearly upright. 

Mr. Darwin finds that the stigmas of each form are almost quite 
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powerless on pollen from stamens of the same form, while the pollen- 
grains of the opposite form emit their tubes freely in a few hours, 
“ the two pollens and the two stigmas mutually recognising each 
“ other.” And with regard to fertility, he says that “ it is no exagge- 
“ ration to say that the pollen of the long-styled Linum grandiflorum 
“ (and conversely of the other form) has been differentiated, with 
“ respect to the stigmas of all the flowers of the same form, to a 
“ degree corresponding with that of distinct species of the same 
“genus, or even of species of distinct genera.” The experiments 
upon which these conclusions are based are described in detail, 
and wholly substantiate what is stated. 

In Linum perenne, besides a short and long pistil, the stamens of 
the long-styled are “hardly more than half the length of those of 
“ the short-styled,” the stigmas of the former “ turn round so as 
“to face the circumference of the flower” about the time that it 
expands. In this species also Mr. Darwin finds abundant evidence 
to prove “ that the stigmas of each form require pollen from the 
“ stamens of corresponding height produced by the opposite form.” 
The object gained by the divergence of the stigmas of the short- 
styled Linum grandiflorum, is sufficiently manifest, since the nectar 
secreted by the flower, and which serves to attract insect visitors, is 
formed at the base and outside of the stamens. This necessitates the 
insertion of the proboscis of the insect between the petals and 
stamens, and insures a supply of foreign pollen upon the upturned 
projecting stigmas. In L. perenne we have stated that the stamens 
are of two lengths, thus “ the pollen will adhere to different parts 
“ of an insect’s body, and will generally be brushed off by the stigmas 
“ of corresponding height, to which stigmas each kind of pollen is 
“ adapted.” Two other important points are referred to, incidentally, 
by Mr. Darwin. “Botanists,” he says, “in speaking of the ferti- 
“ lization of plants, or of the production of hybrids, often refer to 
“ the wind or to insects as if the alternative were indifferent. This 
“ view, according to my experience, is entirely erroneous. When the 
“ wind is the agent in carrying pollen, either from one separated sex 
“ to the other, or from hermaphrodite to hermaphrodite (which latter 
“ case seems to be almost equally important for the ultimate welfare 
“ of the species, though occurring perhaps only at long intervals of 
“ time), we can recognize structure as manifestly adapted to the ac- 
“ tion of the wind as to that of insects when they are the carriers. 
“We see adaptation to the wind in the incoherence of the pollen, in 
“ the inordinate quantity produced (as in the Coniferse, Spinage, &c.), 
“ in the dangling anthers well fitted to shake out the pollen, in the 
“ absence or small size of the perianth, or in the protrusion of the 
“ stigmas at the period of fertilization, in the flowers being produced 
“ before they are hidden by the leaves, in the stigmas being downy 
“ or plumose (as in the Graminese, Docks, and other plants) so as to 
“ secure the chance-blown grains. In plants which are fertilized by 
“ the wind, the flowers do not secrete nectar, their pollen is too inco- 
“ herent to be easily collected by insects, they have not bright- 
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“ coloured corollas to serve as guides, and they are not, as far as I 
“ have seen, visited by insects. When insects are the agents of fer- 
“ tilization (and this is incomparably the more frequent case both 
“ with plants having separated sexes and with hermaphrodites), 
“ the wind plays no part, but we see an endless number of adap- 
“ tations to ensure the safe transport of the pollen by the living 
“ workers.” 

The other point refers to the fertilization of flowers in the bud. 
Mr. Darwin does not deny that such may take place. He says he 
has “ reason to believe that some flowers are frequently fertilized 
“ without expandingbut his observations lead him “ to disbelieve 
“ that this is ever the invariable course with all the flowers of any 
“ species whatever.” He concludes, “ Although good is gained by 
“ the inevitable crossing of the dimorphic flowers, yet numerous 
‘‘ other analogous facts lead me to conclude that some other quite 
‘l unknown law of nature is here dimly indicated to us.” 

Philippi on the Metamorphoses oe Pteromalus. 

In the Annales des Sciences JSTaturelles, for 1851 (3rd Ser. V. xv.) 

Dr. Ph. de Philippi has given a very interesting account of the de¬ 
velopment of a small parasitic Hymenopterous insect belonging to 
the genus JPteromalus. This minute insect lays its eggs singly in the 
eggs of a beetle (Hhynchites betuleti), which appear to be often so 
transparent, that the development of the Pteromalus-larva can be 
seen within them. Dr. Philippi found to his surprise that the 
animal hatched from the egg of the Pteromalus was u un tres petit 
“ animalcule, qu’on dirait un Infusoire muni d’une queue qu’il secoue 
“ brusquement comme un fouet, mais qui, par sa forme et les poils 
“ qui herissent son corps, ressemble a certaines levres de Dipteres.” 
Soon this curious larva lost its activity, and within it was developed 
a second larva, which after a while changed into a nymph. Dr. 
Philippi having satisfied himself that this was not a case of double 
parasitism, but that the first larva was really a stage in the develop¬ 
ment of the Pteromalus, came to the conclusion that it was the 
“ Grenerateur de la larve du Pteromalien, c’est, d’apres le mot adopte, 
suivant 1’exemple de M. Steenstrup, une nourrice.Quoi 
qu’il en soit, cet insecte nous ofire le seul exemple comiu, jusqu’ a 
present dans cette classe, d’une veritable generation par nourrices, ou, 
comme j’aimerais mieux l’appeler, empruntant une phrase du lan- 
gage politique, d’une generation a deux degree. ’ ’ Dr. Philippi now 
confirms (Hote Zoologiche estratti dall’ Archivio per la Zbologia, 
Anatomia, e Pisiologia, mese di Griugno, 1862 ?) his previous obser¬ 
vations in most particulars, but regards it not as a case of meta¬ 
genesis, but of hypermetamorphosis. In other words he considers 
that the first larva passes into the second by a change of skin, as in 
Sitaris, Meloe, and other insects, and we think that most naturalists 
will be disposed to acquiesce in this rectification. J. L. 
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The fourth part of Professor Agassiz’ ‘ Second Monograph,’ is 
entirely devoted to the extensive order of Hydroidje, which, as we 

have shown, in his arrangement, includes— 
1. The Hydroida of Johnston and others. 
2. The Tabulate, Tubulose and Rugose Corals; and, 
3. The Siplwnophora. 
In the chapters which treat of the Hydroid Zoophytes, usually so 

called, various forms are described belonging to the groups Tubularina 
and Sertularina of Ehrenberg, together with their proper allies, the 
Cryptocarpoe.* 

Of Tubularina, or Corynidce, Professor Agassiz notices not less 
than twelve genera. Most of these are already known, but the 
species here elucidated appear, with some few exceptions, to be re¬ 
presentatives of those which occur on the eastern shores of the North 
Atlantic. They are as follows :■— 

a. Coryne mirabilis. 
b. Clava leptostyla. 
c. Rhizogeton fusiformis. 
d. Hydractinia polyclina. 
e. Halocharis spiralis. 
f. Hybocodon prolifer. 
g. Rarypha crocea. 
h. Tubularia Couthouyi. 

* See Natural History Review, 1863, p. 352. 

N. H.R.—1863. 2K 
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i. Tkamnocnidia spectabilis. 
j. Tkamnocnidia tenclla. 
Jc. Corymorpha pcndula. 
1. Feoinaria gibbosa. 

on. Fudendriuon dispar, 
n. Fougainvillea superciliaris. 

a. —Coo'yne mirabilis is very like one of our own British forms of 
this genus; we fea.r to say which, lest by so doing we should provoke 
the criticism of some over discriminative Zobphytologist. In a note 
on a future page of his father’s monograph, Mr. Alexander Agassiz 
describes the medusoid of a second species, C. rosaria, from the Grulf 
of Georgia, which “resembles the English C.pusilla very closely.” 
In fact, Sarsia tubulosa (the medusiform zooid of C. pusilla), is 
scarcely, if at all, to be distinguished from the free gonophores of 
either of the two American species. Professor Agassiz enters with 
great minuteness into the general structure and histology of this 
Hydroid, giving ample details as to its modes of budding, with special 
reference to the formation of its reproductive zooids. 

b. —Clava leptostyla is a minute zoophyte, somewhat akin to 
C. multicornis. Dwelling in colonies on Fucus vesiculosus, its mode 
of life differs much from that of the other American Hydroids, for it 
alone, “ though much less protected by a natural covering than 
several of the Tubularians, is subjected to the dashing of the breaking 
surf.” It is also more active. “ Erom the mouth at the tip of the 
head, to the attachment of the slender base of the stem, the whole 
upright body is highly contractile, and capable of assuming a variety 
of shapes. When very lively it is stretched to the utmost, with elon¬ 
gated head, and extremely attenuated tentacles ; at other times, 
every thing remaining as in the first instance, the head is depressed to 
a flat-topped disk, from which the tentacles radiate nearly in one 
plane, like the spokes of a wheel.” In the beautiful drawing by 
Clark and Sonrel which illustrates this portion of the text, these two 
diverse aspects of the tentacular crown are represented in a highly 
characteristic manner. 

c.—The next species, Fliizogeton fusiforniis, belongs to a new genus, 
of which only male colonies have hitherto been noticed. Fliizogeton 
is, in some degree, intermediate between Clava and Hydractinia; 
but is readily discriminated from the former by the position of its re¬ 
productive buds, which arise from the creeping base and not from 
the bodies of the polypites. These buds, ‘medusae’ or ‘medusa- 
buds ’ of Professor Agassiz, were fixed. “ In other genera (he writes) 
we have been accustomed to see the medusa wither and decompose, 
after it had matured and discharged its reproductive contents ; but 
here an unusual and unexpected phenomenon takes place; one and 
the same individual medusa, after discharging its reproductive organs, 
is metamorphozed into a hydra; the same wall which formed the disk 
of the medusa grows upward, and forms a long, cylindrical body, 
within which an inner wall develops, from the base of the still per- 
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sistent proboscis, and completely lines tbe outer wall. We have 
traced this metamorphosis up to the time when the head of the hydra 
had begun to form, and its tentacles were just far enough advanced 
to give it a knotted appearance, but unfortunately the specimens 
died, and we have not been able to investigate the matter any 
further.” May it not be that there is some error here, or has Pro¬ 
fessor Agassiz mistaken for medusa-buds, the bodies termed ‘proli¬ 
ferous polypes ’ (or stalks), by Allman, and by Huxley ‘gonoblastidia?’ 
The curious intermediate forms which connect these gonoblastidia with 
true digestive zooids, are now, at length, beginning to be known. But 
we much need a more detailed history of JKhizogeton, and a careful 
comparison of its characters at once with those of Dicoryne and Hy- 
dractinia. 

d. —In Hy dr actinia poly clina, we have a new species of this, per¬ 
haps, the most complex of the Hydroids proper. Like the European 
H. echinata, it grows “ upon the shells of Gasteropods, which served 
for the retreat of Hermit crabs but it also assumes a non-parasitic 
habit, for, “ subsequently, it has been discovered and collected in 
great abundance from rocks in tide-pools. In these latter habitats, 
it often covers several square feet with a rosy, velvet-like carpet, pre¬ 
senting a delicacy and vividness of tint which can hardly be described. 
The fact that it is often left by the tide, for five or six hours, in pools 
containing not more than a pailful of water, is enough to negative the 
assertion that the movable homes of Hermit-crabs are necessary to 
the welfare of the colonies of Hy dractinia which settle upon them.” 
The 4 Ophidian or Spiral Polypes ’ of Hr. Strethill Wright,# are stated 
by Professor Agassiz to be but modified forms of the ‘fertile Hydroids * 
(gonoblastidia), though he has not seen reproductive bodies upon 
them. Neither has he recognized the long isolated tentacles (Ten¬ 
tacular Polyps), first described by the observer just mentioned; 
organs which appear to us homologous with the tentacles of Physalia, 
Velella and P or pita, arising from a laterally expanded coenosarc, and 
having no immediate connection with the bodies of the polypites. 
Beproductive buds sessile on the common base of the colony, as dis¬ 
tinguished from those which are borne by the gonoblastidia, were not 
observed. Some of the ophidian zooids were branched. The 4 sterile 
Hydroids ’ (polypites) of the male and female colonies differed ; the 
former having a much longer proboscis. 

e. —The new genus, Halo char is, is afterwards shown by Professor 
Agassiz to be identical with the previously described Corynilis of 
McCrady, a simple Hydroid, having a slender, naked, nearly cylindri¬ 
cal body, along which, in spiral order, are disposed the tentacles. 
These are 44 successively larger as we follow the stem upwards. The 
upper part sometimes becomes swollen to such an extent as to give 
the body a club-shaped outline, and in this state it reminds one of 
Coryne. Having no horny sheath, it can contract, from top to bot- 

* On Hydra,ctinia echinata.—Edinburgh New Philosophical Journal, April, 1857. 
2 K 2 
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tom, so as to become a short, almost globular mass, with several 
transverse folds overlying each other, and extending from the base 
at least half way up the stem. When the tentacles are contracted, 
also, the whole body resembles a warty excrescence.” The repro¬ 
ductive bodies are unknown. 

f—j.—Hybocodon, Parypha and Thamnocnidia are merely subdivi¬ 
sions of Tubularia, from which Professor Agassiz has here, for the 
first time, separated them. “ The genera differ from one another, 
chiefly by the form and arrangement of the tentacles of the proboscis, 
and the structure of the medusae-buds.” The distinctions on which 
Professor Agassiz here insists do not, when compared with his 
figures, appear to us to be of generic rank. Of the British species, 
T. indivisa remains in Tubularia proper; T. coronata and T. calamaris 
are referred to Thamnocnidia, while a new genus, iEctopleura, is con¬ 
stituted for T. JDumortieri. 

Hybocodon prolifer produces free reproductive zooids, closely 
resembling the Euphysa and Steenstrupia of Forbes, and the medusoids 
described by Steenstrup as budded from his Coryne fritillaria. The 
proboscis of the hydroid form is furnished, in adult specimens, with 
thirty-two tentacles, arranged in two rows, those of the upper or 
distal circlet, closely surrounding the mouth, being only half as long 
as those of the second circlet, situate a short distance below it; “ and 
the decurrent bases of the latter alone form the broad, parallel ridges, 
which lie closely, side by side, about the circumference of the pro¬ 
boscis.” The tentacles of the two rows alternate, but are occasionally 
thrown together so as almost to constitute a single series. 

Parypha crocea has twenty-four buccal tentacles placed in a single 
row. “ They are cylindrical, and tapering from the base to the tip, 
which is rounded off in an oblique manner. At their bases they 
touch each other, and thence are decurrent, in juxtaposed broad 
ridges, which give the proboscis a longitudinally ribbed appearance. 
The upper side of the bases of these tentacles project in approximated 
ridges to the very edge of the mouth, just in the same manner as 
obtains in Thamnocnidia spentabilis and T. tenellaP Between the 
hydroids of these three species there scarcely exists any difference, 
and in all the medusoids remain attached. Those of Parypha crocea 
present an extremely simple structure, without any traces of a canal 
system, and the females only possess tentacles. In the medusoids of 
Thamnocnidia, “ around the lower edge of the disk, are three or four 
solid, short, and rather unshapely tentacles.” T. tenella, the smallest 
of the AmericanTubularians, differs from T. spectabilis merely in size, 
habit, and mode of branching. 

Tubularia Couthouyi is a close ally of the well known T. indivisa. 
As in that species, the reproductive bodies are fixed. The buccal 
tentacles of the hydroid are about fifty in number, and “ are disposed 
in three or four indistinctly defined series. In each series they are 
successively shorter than the next inner, or higher ones, and the 
outermost are mere papillae,” 
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Of the five species of true Tubularians just mentioned, three are 
always found in the brackish water of harbours. Two only, Hybocodon 
prolifer and Thamnocnidia tenella choose for their habitat clear open 
rock-pools. 

k. —The genus Corymorpha is of special interest to the zoophy- 
tologist. It is one of the many strange forms described for the first 
time in the classic ‘ Beskrivelser ’ of Sars, and also one of the first 
Hydroids in which the phenomenon of ‘ alternate generation ’ was 
observed. Its typical species, C. nutans, rediscovered by Forbes and 
Goodsir in the British Seas, excels all other simple Hydroids in size, 
and perhaps in beauty. Quite recently its structure and reproduc¬ 
tion have been very carefully investigated by Allman,* and Sars 
himself t has just given us an essay in which no less than seven 
species of Corymorpha are described. 

To these Professor Agassiz has added another, C. pendula, which 
closely approaches the C. glacialis of Sars, resembling this also in the 
fixed character of its medusoids. Male specimens only were observed, 
and the details of the structure of these are by no means complete. 
Curiously enough, Professor Agassiz recognizes but two species of 
Corymorpha, his own and C. nutans ; ignoring, without any comment, 
the other species admitted by Sars. 

l. —Cavolini, in his famous work, gave a figure and description 
of a supposed Sestularian, S. pennaria, for which Goldfuss after¬ 
wards constituted a separate germs. The name Pennaria is certainly 
appropriate, this zoophyte exhibiting a shaft-like tapering stem, from 
the scarcely perceptible zig-zag bends of which arise, on either side, 
rows of alternating branches, bearing the polypites. Pennaria, 
however, is chiefly interesting because of its zoological position, since 
it seems to connect together the two principal sections of the 
Corynoid group, J represented by the genera Tubularia and Coryne, 
respectively. As in the former each polypite possesses a single 
circlet of long proximal tentacles, but these are not, like those of 
Tubularia, set round the margin of a well-marked disk. On the 
other hand the distal region of the polypite is largely developed, 
forming a conspicuous probocis, the oral end of which is u covered 
by numerous short, globe-tipped tentacles.” The medusoids, which 
are few' in number, arise independently of one another, each upon a 
short stalk, immediately within the proximal tentacular circlet. 
“ What seemed to distinguish this medusa [in P. gibbosa~\ from all 
other Medusae, among the Tubularians, was the position of the ovaries, 
which, instead of being on the proboscis, were near the peripheric, 
or outer end, of the chymiferous tubes ; these organs were, however, 
not so far developed as to show their sexual character, and may be 

* Notes on the Eydroida, A. N. H. January, 1863. 
t ‘ Ueber das Ammengeschlecht Corymorpha und seine Arten, nebst den von 

diesen aufgeammten Medusen’, Wiegm. Arch. 1860, p. 347 [translated in A. N. H. 
Nov. 1861]. 

X Coryniche of Huxley, Tubularina of Ehrenberg and Johnston. 
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only specialized cells, as in Zanolea.” Professor Agassiz seems to 
forget the parallel case afforded by Campanularia Ldveni in the allied 
order of Sertularida. In this form, according to Allman’s obser¬ 
vations,# the generative elements are situate precisely as in the 
Corynidce, while in all other Sertularians, and, consequently, in all 
other species of the genus Campanularia itself, they arise along the 
course of the radiating canals.—We would refer to the description 
and figures of Pennaria here given for a further account (the best 
indeed hitherto published) of this singular genus. Professor Agassiz 
likewise informs us “that the Hydroids described by Ayres and 
Leidy, under the names of Globiceps and Eucoryne, and by 
McCrady, under the name of Pennaria, are very closely allied, but 
not generically identical with Pennaria, though belonging to the 
same family.” 

on. n.—Eudendriuon dispar and Bougainvillea superciliaris chiefly 
differ from one another in the fact that the polypite of the former 
presents a long flexible proboscis, while in the latter the proboscis 
“ is very short, forming a mere conical papilla.” In Eudendrium the 
reproductive zooids are fixed, in Bougainvillea they detach them¬ 
selves. We are disposed to think that the Bougainvillea here 
described belongs to the genus Perigonymus of Sars.f The name 
Bougainvillea (or Hippocrene its synonym) had indeed long been 
applied to the medusoids of Tubularian zoophytes allied to Euden¬ 
drium., while as yet their relation to the hydroid stock whence they 
were budded remained unknown. 

Pefore proceeding to notice the Sertularians of the American 
coast, Professor Agassiz, within the short compass of five pages, 
enters upon the consideration of what is undoubtedly the most novel 
and remarkable portion of his monograph. We refer, of course, to 
his proposal to place the Corallaoda tabulata, and, from analogy, the 
rugosa also, among the Hydroids. And to this step he has been led 
by original observations on the living animal of Millepora alcicornis, 
We quote the following paragraph, having immediate reference to the 
problem under discussion :— 

“ The opportunity I had while in Florida of observing Millepora alive, has 
satisfied me, however, that this genus has none of the characteristic features of the 
true Polyps, the main cavity of the body not being divided by vertical radiating 
partitions into chambers, as is the case in all the members of this class. Like the 
true Hydroids each individual has a simple, undivided cavity, with double walls. 
The individual Hydras resemble very strikingly those of Halocliaris, and, to some 
extent also, those of Coryne, and even those of the fertile Hydractinia. As in these 
genera, the mouth opens at the summit of the head, as a simple, round aperture, 
alternately opening and closing ; the digestive cavity being a simple straight cylin¬ 
der when empty, and widening somewhat when full. The outer wall is much thinner 
than the inner wall, which consists of large cells, stretching across the whole thick- 

* Notes on the Hy droid Zoophytes, A. N. H. August, 1859. 
f See Allman in A. N. H. January, 1863, p. 10. 



AGASSIZ. NATURAL HISTORY OF THE UNITED STATES. 485 

ness of the wall. There are two kinds of liydrae in one and the same community ; 
the large ones, with very few, and generally only four or five, and seldom six, short 
tentacles, around the head, terminating in a more or less spheroidal knob, supported 
by a short peduncle, are fewer in number ; the smaller ones are much more 
numerous, and more active. The latter differ chiefly from the larger hydrse, in 
having tentacles scattered upon the whole length of the stem, like Halocharis ; but 
instead of being gradually larger from base to summit, the reverse is the case with 
the tentacles of the small hydras of Millepora, the lower ones being the larger, and 
those near the summit growing gradually smaller and smaller. The knobs of all 
these tentacles are chiefly made up of larger lasso-cells, the largest of which have 
a very long thread, remarkable for the enlargement of its spiral band, at a great 
distance from the bulb.” 

Organs of reproduction were not discovered. If these be exter¬ 
nal, and if Millepora want a proper gastric sac, then this genus must 
undoubtedly be placed apart from the Actinozoa, though whether 
with the Hydroids or not may be looked upon as an open question. 
It will also be disputed whether the analogy should be extended to 
all the other Tabulata. Some there are who may feel disposed to 
ask, whether the soft structures seen by Professor Agassiz on the 
skeleton of Millepora were not, in reality, parasitic forms, and, before 
assenting to the wholesale alteration in our systems which he de¬ 
mands, crave for some repetition of his observations. Scepticism, 
in science, is often not only allowable, but desirable; and a man of 
science so eminent as Professor Agassiz would be one of the first to 
acknowledge the liability of all, even of the best, observers to error. 

In further corroboration of his views, Professor Agassiz goes 
on to describe the skeleton of Millepora alcicornis, Pocillopora dami- 
cornis, and Seriatopora subulata, from the “ peculiar characteristics” 
of which latter genus he infers, “that the Corallaria rugosa of 
Milne-Edwards are more likely to have been Hydroids than true 
Polyps.” 

“ At the very earliest stages of growth recognizable on the corallum, the young 
cell possesses a columellar projection, such as is so prominent in the older cells. 
Originally, then, these young cells have the form of inverted, truncated cones, 
which finally deepen and become parallel sided, but as they do this the central 
columella rises, and at the same time, usually, four perpendicular partitions, at 
ninety degrees from each other, are thrown out from the axis to the periphery, in 
such a way as to produce four cavities around the axis. After the cell has attained 
a depth usually equal to its breadth, a transverse diaphagmic partition is developed, 
and then another chamber, or rather a fourfold cavity is formed, to be eventually 
partitioned off like the preceding one, and so on until the end of the existence of the 
hydra.” 

These observations are, at least, useful in showing the necessity 
of examining fresh examples of corals in different stages of growth. 
Eor their hard parts are much more delicate than, at first sight, 
would appear, and require, therefore, careful manipulation. “ It is 
seldom that in dried specimens of the corallum [of Millepora alci- 
cornis] the natural smooth surface can be studied with confidence, 
on account of the extreme delicacy of the spongiform mass of most 
recent growth. It is impossible, even with the utmost care, to handle 
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a specimen without abrading the slender, irregular spicula, whose 
points form the horizon over which the soft walls of the animal 
stretch in a uniform, smooth film. It is, therefore, necessary to study 
perfectly fresh specimens, in order to form a correct idea of the rela¬ 
tions of the superficial, spiculate deposits of the animal basis.” 

Of Hydroids referable to the very natural division of Sertularina, 
Professor Agassiz figures and describes the following eight species— 

a. Glytia pot erium. 
b. Glytia bicophora. 
c. Clytia intermedia. 
d. Glytia cylindrica. 
e. Laomedea amphora. 
f. Obelia commissuralis. 
g. Eucope diaphana. 
h. Dynaniena pumila. 

All of these, excepting the last (A), belong to that section of 
Sertularina in which the polypites are stalked, that is, to the Cam- 
panularians. This group Professor Agassiz proposes to divide into 
no less than three distinct families,—Oeeanidce, Eucopidce, and Lao- 
dieeidce. As in the case of the Gorynidce, a number of Naked-eyed 
Medusae, wdiose structure is akin to that of the medusoids known to 
originate from the several Hydroids described, are placed with them 
in the same families and genera. 

The first family contains those creeping Campanularians, re¬ 
ferred by Johnston to the genus Gampanularia proper. Glytia 
poterium is referred to a new genus, Orthopyxis; G. bicophora and 
G. intermedia to Trochopyxis, or Glytia proper; and C. cylindrica to 
Elatypyxis, the medusoids of which are free. These, like others of 
the same family, have “ free eyes between their tentacles,” and 
closely resemble the young of Tiaropsis diademata, one of the Aca- 
lephs described with so much detail in the author’s former essay 
on the Naked-eyed Medusae of Massachusetts. Some additional 
observations on the marginal bodies and immature condition of this 
species are here inserted in a special section. 

The three Campanularians which follow are members of the 
family Eucopidce, the eye-specks of their medusoids being “at¬ 
tached to the base of the tentacles.” The medusoids of Laomedea 
amphora never emerge from the reproductive calicle (£ gonotheca,’ or 
‘ gonangium’ of Allman) within which they are developed. Both 
Obelia and Eucope, however, possess free medusoids, the names of 
these genera having been originally given to what wTere looked upon 
as independent forms of Eiscophora. The free zooids of Eucope 
are very nearly related to most of the Naked-eyed Medusse usually 
referred to Thaumantias. So close is this resemblance, that the 
adult medusoid of E. diaphana was formerly described as a Thau¬ 
mantias by Professor Agassiz himself, in the memoir mentioned 
above. 
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Of the third family of Campanularians no species is here de¬ 
scribed. Its type is the Campanularia dumosa of Fleming. This 
species, “which belongs to the genus Lafoea of Lamouroux, pro¬ 
duces Medusae without eyes at all, one of which has been described 
as Atractylis repens by Mr. Wright.” “ My son (continues Pro¬ 
fessor Agassiz) has lately traced the development of a species of 
Hydroid from our coast, which I have identified with Lafoea cor- 
nuta, Lamrx., the type of the genus, originally found in Newfound¬ 
land. This establishes, beyond a doubt, the fact that there are 
several families among the Hydroids thus far referred to the genus 
Campanularia/ ’ 

Dynamena [Sertularid] pirnila, the last fixed Hydroid of which 
Professor Agassiz treats, is also remarkable as being the only one of 
whose specific identity with its European representative (living spe¬ 
cimens of which were procured and carefully examined), he is now 
thoroughly assured. It is, morever, the most common American 
form of its genus, and the sole example of the second primary 
division of the Sertularina, including all those genera with sessile 
polypites, here described. 

To the Siphonophora Professor Agassiz devotes but four pages, 
in which, after some general remarks on the sub-divisions of 
the group, a brief account is given of the North American 
Physalia, P. Arethusa. This species, when floating, always turns 
to the windward side that aspect of its body along which are 
arranged the largest tentacles ; “ and when the breeze is fresh, 
and the animal is driven before the wind, these tentacles are 
stretched to a most extraordinary length, varying, according to cir¬ 
cumstances, from twenty to thirty, forty, and even fifty feet, and 
forming as many anchors upon which it rides, without being cast 
adrift.” “ I have observed them [he adds,] in stormy weather strug¬ 
gling in that way against the elements, in order to avoid being 
thrown ashore. It is curious to see how, under these circumstances, 
they change their position, by raising the pointed end of their air¬ 
bag, and throwing themselves suddenly upon the opposite side; but 
I have never seen them emptying their bag and sinking under the 
surface of the water.” The general form of this Physalia is repre¬ 
sented in a very beautiful plate. Few structural details are given. 

Want of space at the end of the present volume forbids Pro¬ 
fessor Agassiz from enlarging further on the North American Sipho¬ 
nophora, which “ for many years past,” he has had “ ample oppor¬ 
tunities of investigating.” We gladly, therefore, accept his promise 
to resume his “ communications, upon this subject, on another occa¬ 
sion.” 

In the “ Tabular View,” with which Part IV. terminates, the 
genera, families and sub-orders of the Hydroidce are thus given:— 
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Order HYDROIDJE. 

Sub-order I.—RIJGrOSiEA 

Sub-order II.—TABULATE.* 

Sub-order III.—TUBULARIiE. 

Family 1.—Cratox®. 

Clava, Gmel. Syncoryna, Fhr. 

Family 2.—Hydra CTiNiDiE. 

Hydractinia, Van Bened. 

Family 3.—Sarsiadjb. 

Coryne, Gart. Candelabrum, Be Bl. 
Syndictyon, A. Ag. Dipurena, McCr. 
Corynitis, McCr. Slabberia, Forbes. 

Family 4.—CytjeidvE. 

Cytseis, Fsch. (not Sars). 

Family 5.—CnADOKEMiDiE. 

Cladonema, Buj. Eleutberia, Quatr. 

Family 6.—EuDENDROiDiE. 

Endendrium, Fhr. 

Family 7.—Tiibtilarid^. 

Tubularia, Linn. (res). 
Thamnocnidia, Ag. 
Parypba, Ag. 
Ectopleura, Ag. 

Corymorpha, Sars. 
Steenstrupia, Forbes. 
Eupbysa, Forbes. 
Hybocodon, Ag. 

Family 8.—Pennarim. 
Pennaria, Gold/. Zanclea, Gegenb. 
Grlobiceps, Ayres. 

Family 9.—BouaAENViLLiDJE. 

Bougainvillia, Less. Eatbkia, Br. 
Margelis, Steenst. Kollikeria, Ag. 
Lizzia, Forbes. 

Family 10.—Nemopsid^;. 

Nemopsis, Ag. Acaulis, Stimp. 

* For the families and genera of these groups reference is made to the works of 
Milne-Edwards and Haime. The Tubulosa Professor Agassiz regards as low forms 
of Tabulata. 
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Family 11.—BERENiciDiE. 

Berenix, Ter. Sf LeS. Proboscidactyla, Br. 
Cuvieria, Ter. Sf LeS. Willia, Fortes. 
Eudora, Ter. Sf LeS. 

Conis, Br. 
Turris, Less. 
Tiara, Less. 
Pandea, Less. 

Family 12.— Nitcleifera:. 

Turrit opsis, Me Or. 
Modeeria, Forbes. 
Stomotoca, Ag. 
Bbizogeton, Ag. 

Sub-order TV.—SEBTULAELE. 

Family 1.—Aglauridal 

Aglaura, Ter. Sf LeS. Lessonia, Fyd. fy Soul. 

Family 2.—CirceidjE. 

Circe, Alert. Mitra, Less. 
Persa, Me Or. 

Family 3.—Polyorchid^:. 

Polyorcbis, A. Ag. 

Family 4.—Melicertida:. 

Melicertum, Oken. Gonionemus, A. Ag. 

Family 5.—Laodiceida:. 

Laodicea, Less. Eaphsea, Lamx. 
Stauropbora, Br. Trichydra, Wright» 

Family 6.—Eucopida. 

Obelia, Ter. Sf LeS. Laomedea, Lamx. 
Eucope, Gfegenb. 

Family 7.— 

Oceania, Ter fy LeS. 
Eucbeilota, ALcCr. 
Clytia, Lamx. 
Platypyxis, Ag. 

OCEANIDAL 

"Wrigbtia, Ag. 
Tiaropsis, Ag. 
Ortbopyxis, Ag. 
Hincksia, Ag. 

Family 8.—JSertularidai. 

Dynamena, Lamx. Cotulina, Ag. 
Dipbasia, Ag. Lineolaria, Hincks. 
Ampbisbetia, Ag. Tbuiaria, Flem. 
Sertularia, Linn. Halecium, Oken. 
Ampbitrocba, Ag. 

Family 9.—Plumularida:. 

Aglaopbenia, Lamx. ISTemertesia, Lamx. 
Plumularia, Lmk. 
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t/ O %J / 

Rhegmatodes, A. Ag. 
Stomobrachium, Br. 

-GERYONOPSIDiE. 

Orythia, Per. fy LeS. 
Saphenia, Psch. 

Family 10.—^Equoridje. 

-ZEquorea, Per. Sf LeS. Zygodactyla, Br. 
Crematostoma, A. Ag. 
Melicerta, Less. 
Mesonema, JEsch. 

Family 11. 

Eirene, Psch. 
Tima, Psch. 
Eutima, McCr. 

Family 12.—Geryonim. 

Geryonia, Per. fy LeS. 

Family 13.—Lerckartid^!. 
r 

Leuckartia, Ag. Xantliea, Less. 
Liriope, Gegenb. 

Family 14.—TRACHYKEMiDiE. 

Trachynema, Gegenb. Rhopalonema, Gegenb. 
Tholus, Less. Hypsonema, Ag. 
Sminthea, Gegenb. Gossea, Ag. 

Sub-order Y.—PORPITiE. 

Family 1.—Velellim;. 

Yelella, Lmk. 

Family 2.—Porpitidje. 

Porpita, Lmk. 

Sub-order VI—PHYSALlJE. 

Family 1.—Physalidje. 

Pbysalia, Lmk. 

Sub-order VII.—PHYSOPPIOR.E. 

Family 1.—PETHOsoMEiE. 

Gleba, Porsk. Yogtia, Kail. 

Family 2.—Physophoridje. 

Pbysopbora, Porsk. Discolabe, Bsch. 
Haplorhiza, Ag. Angela, Less. 

Family 3.—Agalmid^:. 

Agalma, Esch. 
Crystallomia, Dana. 
Temnopbysa, Ag. 
Sphyropbysa, Ag. 
Stepbanomia, Per. Sf LeS. 

Forskalia. Poll. 
Agalmopsis, Ears. 
Halistemma, lluxl. 
Phyllopbysa, Ag. 
Cuneolaria, Pysenh. 

Family 4. Apolemijs. 

Apolemia, Bsch. 
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Family 5.—ANTHOPHYSiDiB. 

Athorybia, Esch. 

Family 6.—Bhizophysid^e. 

Bhizophysa, Per fy LeS. 

Sub-order YIII. - DIPHX2E. 

Family 1.—-Prayidae. 

Praia, Q. fy G. Sphseronectes, Huxl. 

Family 2.-—Dipbyidjb. 

Diphyes, Cuv. Huxleyia, Ag. 
Muggisea, Busch. Graleolaria, DeBl. 

Family 3.—Abylid^;. 

Abyla, Q. fy G. Bassia, Q. fy G. ; 
Calpe, Q. fy G. 

Throughout the whole of this Tabular View, Professor Agassiz 
deals very freely with the groups of his predecessors, sub-dividing, 
suppressing and redistributing them, at the same time establishing 
several of his own, and, in consequence, laying himself open to much 
criticism. Thus the placing of Eudendrium in a family by itself, 
apart from the Bougainvillidee, with the curt definition of “No free 
Medusae,” is surely not justifiable. Nor can we, in fairness, sanction 
the adoption of a number of other and more important changes, in 
favour of which no reasons whatever are given ; such, for example, 
as his re-construction of the genus Diphges, and the admission of 
many of the obscure species and genera founded by the French 
navigators. Our author, in fact, seems to struggle with difficulty under 
the vast mass of materials which his industry has collected, and, if 
internal evidence may be trusted, is far from being familiar with the 
contents of many of the memoirs which he cites. Like the magician 
of old, perplexed with the crowd of phantoms which his wand had 
summoned but was not able to disperse, so do we find him often en¬ 
cumbered with the ghosts of the bad species established by Lesson, 
Peron and LeSeueur, and others. The valuable researches of 
Allman on the reproduction of the fixed Hydroids, which anticipate 
so much of what Professor Agassiz has himself achieved in the same 
field, are passed by with little notice. Yet if in some instances he is 
thus neglectful, he has also thrown a great deal of light on the 
embarrassed synonomy of the extensive hydroid group, and has 
tended not a little to further the advance of those who choose to 
follow in the same path of inquiry. 

In the notes to the same Tabular Yiew the following new forms 
of Naked-eyed Medusae are described by the author and his son, 
Alexander Agassiz. 
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Coryne Rosaria, A. Ag. 
Syndictyon reticulatum, A. Ag. 
Dipnrena conica, A. Ag. 
Ectopleura ochracea, A. Ag. 
Stomotoca atra, A. Ag. 
Polyorchis penicillata, A. Ag. 
Melicertum georgicum, A. Ag. 
Gonionemus vertens, A. Ag. 
Laodicea cellularia, A. Ag. 
Laodicea calcarata, A. Ag. 
Oceania languida. A. Ag. 
Oceania gregaria, A. Ag. 

Euclieilota duodecimalis, A. Ag. 
iEquorea albida, A. Ag. 
Crematostoma ilava, A. Ag. 
Zygodactyla cyanea, Ag. 
Rhegmatodes tenuis, A. Ag. 
Rhegmatodes floridanus, Ag. 
Stomobrachium tentaculatum, Ag. 
Eirene coerulea, Ag. 
Tima formosa, Ag. 
Eutima limpida, A. Ag. 
Eutima pyramidalis, Ag. 

Eor the convenience of some of our readers we have drawn up the 
following table, in which Professor Agassiz’ names for the species 
described in Eorbes’ Monograph of the British Naked-eyed Medusa? 
are given. 

British Naked-eyed Medusa:. 

n 

11 

Names of Forbes. 

Willsia Stellata. 
Turris digitalis. 

„ neglecta. 
Saphenia dinema .... 
Oceania octona ) 

episcopalis > f . . 
turrita } 

„ globulosa . . . . 
Stomobrachium octocostatum 
Circe rosea. 
Geryonia appendiculata . . 
Tima Bairdii. 
Geryonopsis delicatula 
Thaumantias pilosella . . . 

quadrata "i 
seronautica 
octona [ 
maculata 
melanops 

„ globosa 

ii 

a 

a 

Names of Agassiz. 

Willia stellata 
Turris digitalis 

„ neglecta. 
Stomotoca dinema.# 

Tiara octona. 

Pandea globulosa. 
Melicertum pusilla. 
Circe rosea. 
Liriope appendiculata. 
Tima Bairdii. 
Eirene viridula. 
Laodicea stauroglypha. 

Platypyxis octona. 

* “ The germs Saphenia Esch. is well founded, hut embraces entirely different 
species from those referred to it by Forbes, and belonging to a different family, the 
Geryonopsidse.” 

f These, with the Oceania saltatoria of Sars, “ are probably different stages 
of growth of the same species.” 

J These, which appear to be “ the same species,” belong either to Platypyocis 
or to some other genus of the same family. 
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Thaumantias convex a 
gibbosa y> 

5) 

)5 

5> 

lineata 
pileata 
sarnica 
hemisphaerica 
inconspicua 
punctata 
Thpmpsoni 
lucifera 

5> 

}} 

Slabberia halterata 
Sarsia tubulosaf . 

pulcbella . 
gemmifera 

„ prolifera . 
Bougainvillea britannica 

„ nigritella 
Lizzia octopunctata 

„ blondina . . . 
Modeeria formosa . . 
Euphysa aurata . . 
Steenstrupia rubra . . 

flava . . )) 

Oceania convexa. 
Oceania gibbosa.* * * § 

Oceania pliosphorica. 

Obelia sphserulina. 
Eucope lucifera. 
Slabberia balterata. 
Coryne pusilla. 
Ectopleura pulcbella. 
P Hybocodon gemmifera. 
? ,, prolifera. 
Margelis ramosa. 

,, nigritella. 
Lizzia octopunctata. 

„ blondina. 
Modeeria formosa. 
Eupbysa aurata. 
Steenstrupia rubra. 

„ flava. § 

Tbe Polyxenia (Pegasia) Alderi of Eorbes, bas been excluded 
from tbe above table, since it appears to belong to tbe PEginidoe and, 
consequently, to tbe true DiscopJiora. 

Tbe law of priority is pushed to its extreme limits by Professor 
Agassiz. When tbe same genus includes well-marked bydroid and free 
medusoid forms, he does not hesitate to adopt for both, collectively, 
tbe name first given to either. Thus Stauridia (Wright), becomes 
a synonym of Cladonema (Dujardin), and the Eleutheria of De 
Quatrefages is made to embrace the recently established Clavatella 
of Hincks. There is much to be said in favour of this mode of pro¬ 
cedure. Why, indeed, it should so often have been disregarded in 
those cases where the medusoid happened to have been the first dis¬ 
covered form,—we can only ascribe to the mischievous influence which 
theories exert on the minds of naturalists unable to realize them. 

The genus Hydra does not occur in Professor Agassiz’ list; its 
omission being, most probably, unintentional. His Syncoryna (of 
Ehrenberg, restricted), includes the Sertulariaparasitica of Cavolini, 
and the Cordylophora\\ of Allman. The new genus Syndictyon is said 
to resemble Coryne, but its hydroid is not described. Candelabrum 

* This “constitutes, probably, a distinct genus.” 
f This and the remaining species, except Modeeria formosa, would seem to be 

undoubted medusoids. 
§ Is, “perhaps, only another state of S. rubra'' 
|| Misspelt Cordylomorpha. 
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is equivalent to Myriothela, Sars, Mr. Stimpson having shown that 
the C. phrygium of De Blainville (Lucernaria phrygia, Fabricius) is 
an older discovered form of the same genus. Bctopleu/ra, besides the 
Tubularia Dumortieri of Van Beneden, is made to include four species 
of Sarsia, among them the S. pulchella of Forbes. In the table of 
contents it is stated “ that Euphysa belongs to the cycle of Hyboco- 
don ; but it remains to be seen whether the Medusa, here described as 
Hybocodon, is transformed into a genuine Euphysa, or the Euphysa 
produced from the tentacular buds of an Hybocodon.” As already 
hinted, Bougainvillea and Margelis appear to be synonymous with the 
JPerigonymus of Sars. Of the other new genera, KolliJceria includes 
some Medusae allied to Lizzia, but having eight bunches of tentacles ; 
JVemopsis is remarkable as affording the only known example of a free 
Hydroid ; Stomotoca is equivalent to Saphenia, Forbes. Trichydra, 
Wright, is transferred to the Sertularice, together with the Atractylis 
repens of the same observer. The medusoid of Trichydra is still 
unknown. 

The Sertularice with fixed reproductive zooids correspond to the 
eight and ninth families in the above list, and the Campanularians, with 
their associated medusoids, to the three families immediately pre¬ 
ceding them. The remaining families chiefly include Medusae ; little, 
if anything, being accurately known of the Hydroids from which 
some, at least, of them originate. iSertularia, as restricted by John¬ 
ston, is here divided into no less than six genera ; S. pumila being re¬ 
ferred to Dynamena, S. operculata to Amphisbetia, S. polyzonias to 
Cotulina, S. rugosa and S. picia to Amphitrocha; while Sertularia 
itself contains only the excurrent form S. cupressina, with its near 
allies, and perhaps also Blumularia falcata, the remaining species 
being placed in JDiphasia. The older name Nemertesia is rightly sub¬ 
stituted for the Antennularia of Lamarck, and Campanularia tincta 
is elevated to the rank of a distinct genus, Hinksia, so named in 
honour of its discoverer. In like manner, Campanularia syringa and its 
allies, (among which, however, we cannot follow our author in bring¬ 
ing the Laomedea acuminata of Alder), form the new genus Wrightia. 
Bolyorchis, Gonionemus and Bhegmatodes are genera of Naked-eyed 
Medusae established by Alexander Agassiz for newly-discovered 
forms. So is, likewise, his Crematostoma, which includes, also the 
Mesonema pilens of Lesson. Leuckartia has been established for 
Geryonia probosidalis, Leuck. ; Hypsonema, for Cytceis po'ystyla, 
Will.; and Gossea for Thaumantias corynetes of Glosse. 

Turning now to the Siphonophora, we are sorry to find that Pro¬ 
fessor Agassiz rejects the very natural group Calycophoridee of 
Leuckart, and refuses to admit the unity of organisation which pre¬ 
vails among the float-bearing Hydrostatic Acalephs. The division of 
these last into three sub-orders must be looked upon as a retrograde 
step. To the sub-order Bhysophorce the Hippopodidce, which bear no 
float, are referred; the only reason given for separating this family 
from its natural allies being that, “ the communities of the Hippopo- 
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clidie have not the same organic complication as the Diphyidse, while 
the Prayidse have.” With regard to the doubtful species of Sipho- 
nophora, “ described by Quoy and Gaimard in the Zoology of the 
Astrolabe, most of which are figured from imperfect specimens,” 
Professor Agassiz has here 44 attempted to classify them, according 
to the method so successfully applied in the study of fossil remains, 
comparing the parts preserved and illustrated by the Prench zoolo¬ 
gists, with corresponding parts of the European species, now fully 
known by the extensive researches of Milne-Edwards, Kolliker, 
Leuckart, Vogt, Gegenbaur, and Huxley.” Such a method of treat¬ 
ment has, at least, the merit of ingenuity, and cannot fail to be fol¬ 
lowed in practice by those who have leisure and inclination for so 
doing. But the conjectural results thus obtained, however desirable 
it may be to embody them in supplemental lists, ought by no means 
to find a place in the more permanent nomenclature of scientific 
zoology. There is, also, a distinction between the study of figures 
and of objects themselves. The imperfect knowledge which must con¬ 
tent us in the case of fossil remains, seems scarcely worth striving 
for, when we pass to existing organisms of which uninjured speci¬ 
mens will, doubtless, in due course, be met with, and examined with 
every aid to complete investigation. 

We have read with some surprise the statement of Professor 
Agassiz that, in characterising the Siphonophora he has “ purposely 
avoided the special nomenclature devised by the German naturalists 
to describe the Siphonophorse, and reproduced in an Hellenic garb by 
Huxley, in order the more directly to show the close affinity of these 
animals with the Hydroids. It is a fact constantly recurring in our 
science, that special names are required to designate the parts of 
animals, the homologies of which are not fully ascertained ; but as 
soon as their structural identity ceases to be doubtful, it seems to 
me best to discard such technicalities, and I believe the time has 
come when the Siphonophorse may be described in the same words 
as other Acalephs.” In reply to this we feel ourselves compelled to 
say a few words. The writers to which Professor Agassiz here refers, 
particularly our English colleague, do in fact describe the Siphonophora 
in the very same words as other animals belonging to the same class, 
and insist strongly on the homologies existing between them. The 
44 General Introduction” prefixed to the Bay Society’s Monograph of 
the Oceanic Hydrozoa has always appeared to us written with a view to 
establish and demonstrate the very position which Professor Agassiz 
would now claim for himself. As to the technicality of the nomen¬ 
clature (or, more correctly, the terminology) which he condemns, wTe 
do not see in what respect such words as 4 polypite ’ 4 coenosarc ’ and 
4 gonophore’ are a whit more abstruse or deterrent than some of his 
own terms, for example,—4 spherosome,’ 4 abactinal ’ and ‘ hydro- 
medusarium !’ 

Part IV. concludes with a few lines on the Geographical Dis¬ 
tribution of the Hydroidce, in which the Author expresses his opinion 

N. H. R.—1863. 2 L 
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that the “ Hydroids, are localized within narrow boundaries, with as 
much precision as the higher orders of the class.” The Diphyidce, 
he thinks, furnish only apparent exceptions to this rule. But for the 
present he considers it premature to generalise on the subject. 

Part V., on the Homologies oe the Badiata, ends at once the 
volume and the Monograph. It includes only six pages, and is 
divided into two short sections, of which the first discusses general 
homologies, while the second enters on the special homologies of the 
classes. 

In the first section, after some cautions, as to the position in 
which, when studying their homologies, these animals should he 
placed, Professor Agassiz re-asserts his former conclusion that the 
body of every Badiate is essentially a sphere, “loaded in every 
direction with those structural differentiations which determine the 
peculiarities of organic structures.” This sphere resolves itself into 
a number of wedges, or ‘ spheromeres,’ “ arranged symmetrically 
around a vertical axis.” These wedges form, superficially, a number of 
alternate zones, reaching from pole to pole. “ The so-called mouth 
is always placed at one of these poles, and from it radiate the most 
prominent organs, in consequence of which I have called this side of 
the body the oral, or aetinal area, and the opposite side the aboral, 
or ahactinal area while the zones, ambulacral and interambulacral, 
“ differ chiefly in the differentiation of the substance, and the position 
of different systems of organs alternating with one another at the 
periphery of the body.” 

In the second section the author endeavours to show that a radi¬ 
ate arrangement of the parts, such as that just described, may be 
traced in the classes of Acalephs, Polyps, and Echinoderms, respec¬ 
tively. The longitudinal ambulacral tubes of the last-mentioned 
class, the body-chambers of the Polypes, and the radiating canals of 
the Medusae, (or, at least, some of them), are here stated to be 
strictly homologous with one another. The holes by which the 
chambers of the Polypes communicate, not far below the oral disk, 
are “ homologous to the marginal circular tube of the Acalephs, and 
are actually to be considered as short tubes through narrow walls, 
leading into wide radiating chambers.” Lastly, the gastric sac of 
the true Polypes is homologous to the oral apparatus of the Jelly¬ 
fishes, and is compared to the “ neck of a bottle, which in Polyps 
would be turned inside, while in Acalephs it is turned out and 
divided into a number of distinct lobes.” 

Intimately connected with the subject-matter of this portion of the 
work is the more detailed survey taken in Part III. of the “ Homo- 
logical Belations of Aurelia and Echinoderms.” Our readers are 
already aware how Professor Agassiz resolves the radiating canals of 
Aurelia into two systems, one ‘ambulacral ’ and one ‘interambulacral,’ 
the latter being in direct connection with the genital pouches. The 
elements of these two systems alternate with one another, respec- 
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tively. So, also, is it among the Echinoderms where, besides, the 
proper ambulacra! apparatus so long known,there exists, according to 
our author, a quite distinct series of interambulacral vessels. In 
his next monograph, on the North American Echinoderms, Professor 
Agassiz promises to u give a full account of the structure and 
connections of this complicated system.” So long, however, as 
homology means similarity in relative position of parts, we must 
continue to deny the existence of any true homological correspondence 
between the canal-systems of the Acalephs and Echinoderms, for 
while those of the former freely communicate with, and indeed form 
portion of, the general body cavity, those of the latter are quite dis¬ 
tinct from it. Yet on the presumed existence of such an homology, 
Professor Agassiz rests his chief argument for abolishing the sub¬ 
kingdom Codenterata. 

XLIX.—Eloka Australiensis ; a Description of the Plants 

of the Australian Territory. By G. Bcntham, E.B.S., 
E.L.S., assisted by Eerd. Muller, M.D., E.B.S. and L.S. Go¬ 
vernment Botanist, Melbourne, Victoria. Vol. 1. Banunculacese 
to Anacardiacese. London: Lovell Beeve and Co. 

Elora Capensis : being- a Systematic description of the 

Plants of the Cape Colony, Caffraria and Port Natal. 

By W. H. Harvey, M.D., E.B.S., Prof, of Botany in the Univer¬ 
sity of Dublin, and O. W. Bonder, Ph. D. of Hamburgh. Vol. 1. 
Banunculacese to Connaraceae. Dublin: Elodges, Smith and 
Co. 

In the volume of this Beview for 1861, (p. 255,) there appeared a 
brief account of the measures adopted by the Director of the Koyal 
Gardens, Kew, to induce the Home and Colonial Governments to 
encourage the publication of inexpensive Eloras of the British Colo¬ 
nies. It is the object of the present article to inform our readers of 
the measure of success which has attended these efforts, of the pros¬ 
pects, such as they are, of so useful a project being fully carried out, 
and to review two of the most important volumes of the series which 
have hitherto appeared. 

West Indies.—The Elora first begun, was that of the British "West 
Indian Islands, for the authorship of which H. M. Secretary of State 
for the Colonies granted a sum of £300, and which was undertaken by 
one of the most accomplished Continental Botanists, Dr. Grisebach, 
Professor of Botany at Gottingen. Of this work five parts have ap¬ 
peared, and are offered for sale by Messrs. Beeve for 5s each ; an¬ 
other part, now in the press, will, we understand, complete the work, 
which will then contain descriptions of no less than 3000 tropical 
plants, at the cost of 30s. This is undoubtedly by far the most inex¬ 
pensive systematic botanical work ever published, and is a remarkable 
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instance of condensation in regard to matter and type. When con¬ 
cluded, which will be in the course of a very few weeks, we shall 
take an early opportunity of presenting an analysis of its contents to 
our readers. 

Hong Kong.—Next appeared the Hong Kong Mora, which was 
completed in one volume, by Mr. G. Bentham, F.E.S., previous to 
the appearance of the article on Colonial Floras above alluded to. 

British N. America.—With regard to the British North American 
Colonies, much correspondence has taken place between Sir W. 
Hooker, and the Colonial Office, the Governor General and Governors 
of the Colonies themselves, various scientific and otherwise influen¬ 
tial gentlemen in Toronto, Montreal, and elsewhere, and, finally, 
several of the Commissioners for those Colonies who were present at 
the International Exhibition of 1862. At present all that can be 
reported is, that the feeling in favour of the undertaking is unani¬ 
mous, that the required grant is considered so small as to be no 
obstacle whatever, and that no objection of any kind has been raised. 
For want, however, of some influential person at head-quarters, or 
from some other cause, no action has as yet been taken by the Govern¬ 
ments before whom the proposal lies. The projected Flora would 
include all the British N. American Colonies in one work of two or 
three volumes, requiring a grant of £150. per volume as remuneration 
for the Author, and the purchase on the part of the Colonial G overn¬ 
ments of 100 copies of each volume, (at a price not exceeding £1. per 
copy,) as encouragement to the publisher. The total expense to each 
colony would not thus amount to more than £100, if each con¬ 
tributed an equal quota, and it were spread over some two or three 
years. An annual grant of £40. a piece would cover the whole! 

New Zealand.—The Colonial Government of New Zealand have 
promptly responded to the proposal, and commissioned Dr. Hooker 
to prepare a Manual of the Flora of its territories upon the same 
plan, form, and size, &c., as the Hong Kong Flora, but to include 
the Cryptogamic as well as Flowering plants. This is the more 
liberal on the part of this energetic Colony, as it had on the comple¬ 
tion of the volumes of the Botany of the Antarctic Expedition, which 
described all the New Zealand plants then known, spontaneously 
proposed a grant of 56850. to its author, in recognition of the scien¬ 
tific service he had thereby rendered to the Colony. The Manual 
of the New Zealand Flora is now in progress, and it is hoped that 
a volume will appear in the present year. 

Ceylon.—The Government of this prosperous Colony is, we are 
given to understand, prepared to make the necessary grant for the 
publication of its Flora, whenever the present accomplished Direc¬ 
tor of the Gardens, G. H. K. Thwaites, Esq. is ready to undertake 
it. In the meantime that author’s preliminary work, “ Enumeratio 
Plantarum Zeylaniae,” is rapidly approaching completion; the Fi- 
lices being now in the press. 

West African Colonies.—No decided steps have hitherto been 
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taken with regard to the West African Colonies, but it is most 
earnestly to be desired, that measures should be adopted speedily 
for publishing the magnificent collections of tropical African plants, 
Colonial and other, that have been accumulating during the last 
twenty years, from the combined exertions of many most distin¬ 
guished voyagers and travellers. These abound in interest and 
novelty, and are amply sufficient to afford an excellent general know¬ 
ledge of the vegetation of Tropical Africa, in all its aspects. They con¬ 
sist in the main ;—of Niger-valley plants collected partly by Dr. Baikie, 
the intrepid and energetic commander of the Niger expedition, who 
has spent no less than ten years on the river and its tributaries, but 
mainly by Mr. Barter, who was for five years the active and inde¬ 
fatigable Botanist to this expedition, and fell a victim to the climate; 
—of the large collections made by Dr. Kirk, and latterly by Dr. 
Meller, during Livingstone’s Zambesi, Shire, and Makololo country 
expeditions, and which contain a large and valuable series of notes 
and analyses made by the first-named accomplished naturalist;—of 
the magnificent collection made by Gustav Mann, the successor to 
Barter, but who never having found the means of joining the Niger 
expedition, was employed by the Admiralty in collecting upon the 
coast, islands, and mountains of the Gulf of Guinea, and who has 
successfully explored the Cameroon Mountains, the peaks of Fer¬ 
nando Po, St. Thomas, and Princes Island, the Gaboon river, Sierra 
del Crystal, and various places on the coast of Tropical Africa, be¬ 
tween Sierra Leone and the Gaboon;—the excellent collection made 
chiefly by Capt. Grant during Speke’s explorations of Central Africa, 
and the upper part of the Nile ;—and lastly, of miscellaneous collec¬ 
tions often of great extent and value, made by Petherick, Mansfield 
Parkyns, Yogel, Both, &c. in Abyssinia, Nubia, Kordofan, and 
Dpper Egypt. 

The expeditions through which these collections have been ob¬ 
tained at so great a sacrifice of life, and at so great peril to the 
survivors, have been all equipped either by or under the immediate 
superintendence of the Foreign Office and Colonial Office ; and it is to 
be hoped, that the small grant required for their publication, (amount¬ 
ing in all to only £1200. for authors’ remuneration and purchase 
of copies,) will be obtained from the Treasury very shortly, and the 
work speedily commenced. 

Mauritius and Seychelles, fyc.—With regard to the Flora of the 
Mauritius and Seychelles, of Honduras, and of British Guiana, as yet, 
nothing has been done, nor are our collections from these countries 
sufficiently complete to found full Floras upon. 

Australian Colonies.—In the above quoted article it was stated, 
that the Lords of the Treasury had refused to sanction the application 
on the part of the Secretary of State for the Colonies, for a small sum 
to defray the expenses of a Flora of the Australian Colonies. Foiled in 
this quarter, Sir W. Hooker immediately interested himself with the 



500 REVIEWS. 

Colonies themselves, and transmitted to them from Mr. Bentham, a 
specific offer on that Botanist’s part, to describe all the plants of their 
continent in the same form and style as the Flora of Hong Kong, 
and at the same rate of remuneration. This application was instantly 
responded to by Sir John Young, Governor-in-chief of the Australian 
Colonies ; Sir H. Barldy, Governor of Victoria ; Sir G. Bowen, 
Governor of Queensland ; and Sir D. Daly, Governor of South Aus¬ 
tralia, by their laying the proposal before their respective Parlia¬ 
ments, who accepted each a share of the expense, and conjointly 
commissioned Mr. Bentham to proceed with the work. Western 
Australia alone pleaded inability on pecuniary grounds. The 
colony of Victoria, justly proud of her eminent colonial explorer 
and botanist, 13r. Mueller, would gladly have seen the work entrusted 
to that indefatigable author, than whom no one was better qualified 
for the undertaking, whether by special study or by personal expe¬ 
rience of Australian plants, throughout a great part of that vast con¬ 
tinent. But many circumstances rendered it impossible that Hr. 
Mueller should carry out such a work; amongst others one was in¬ 
superable : viz. that almost all the early Australian Herbaria were 
in London, and must be studied and quoted; including Banks and 
Solander’s made during Cook’s first voyage, Brown’s made during 
Flinders’ expedition, Allan Cunningham’s made during King’s voyage 
and his subsequent expeditions, which together extended over twenty 
years continuously employed in travelling and collecting; all the Tas¬ 
manian plants of Gunn,and others; S.W. Australian of Brummond ; of 
Baxter from King George’s Sound, and the Herbaria made during the 
coast voyages of the “ Plerald,” “ Kattlesnake,” “ Beagle,” and other 
Government surveys; besides a host of minor collections formed by 
Mitchell, Sturt, Grey, Bidwell, Hill, Caley, Sieber, Moore, Macarthur, 
Ac., in many parts of the coast and interior. Then, too, there was the 
necessity of studying the materials contained in the Paris and Vienna 
Herbaria, and comparing the important type specimens of Preiss, 
belonging to Hr. Sonder of Hamburgh, which form the basis of two 
volumes on the plants of S.W. Australia, containing descriptions of 
two thousand species, many of them bad, and more imperfectly des¬ 
cribed. Of these and other drawbacks, Hr. Mueller was fully sensible, 
and acting up to his convictions, he unhesitatingly withdrew all his 
claims to the authorship of a work, for which he had made extensive 
preparations, and to the publication of which he had long looked 
forward as the height of his ambition ; and preferring Mr. Bentham’s 
claims on these and other grounds of a scientific nature, to his own, 
he earnestly recommended the acceptance of his offer on the part of 
the Victorian Government. Nor did Hr. Mueller’s disinterestedness 
cease here, for he further proposed that ,£100. of the Colonial grant 
annually made to him for his own publications, in connection with 
the Victorian Flora, should be transferred to that of Mr. Bentham’s 
Australian Flora ; and made arrangements to transmit the whole of 
his magnificent Herbarium by instalments to Kew, to aid in the pre- 
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partition of the work, for which he has since uninterruptedly continued 
to labour with as much zeal as if it were his own. 

Such instances of scientific self-sacrifice are indeed rare ; not, we 
believe, because the feelings that have dictated this one act are un¬ 
usual or feeble amongst naturalists ; but because the circumstances 
are entirely exceptional. On the one hand, we have Dr. Mueller’s 
immense ardour, his practical knowledge of Australian Botany, and 
his almost unparalleled powers of work, allurging him to an undertak¬ 
ing of which any Botanist would desire to be called the author, and 
in the prosecution of which he could count on the most liberal 
support of a wealthy Government justly proud of their servant, and 
eager to connect its name with that of a national work, which would 
give it a scientific renown above that of its sister colonies ; on the 
other, the offer of a private gentleman, in no way connected with the 
colony, personally unknown to every member of it, but confessedly 
the first Systematic Botanist of his age. 

Under these auspices the “ Flora Australiensis ” has been begun, 
and within little more than a year after its being determined on, we 
have the first volume published by Lovell Beeve and Co., who have 
undertaken the whole series of Colonial Floras. The volume is of the 
same form, type and arrangements as the Hong Kong Flora, is pre¬ 
ceded by a brief introduction to Botany, and is, in short, conducted 
in conformity with the plan projected by Sir W. Hooker, for the whole 
series of Colonial Floras, and given at p. 264 of the volume of this 
Beview for 1861. This first volume contains the orders from Banun- 
culacese to Anacardiacess inclusive, and describes about 1072 species, 
included in 253 genera and 39 natural orders. In the ordinal and 
generic characters there is little to observe, these being necessarily 
almost the same with the author’s “ Genera Plantarum ” which indeed 
appeared during the elaboration of this volume, and for the new views 
embodied in which we may therefore refer to the Beview of that 
work, N. H. B., Yol. III., p. 31. The specific characters are excel¬ 
lent, and the diagnoses preceding them very clear and good; in these 
qualities we perceive no falling off of the author’s well known and 
remarkable powers, but the contrary. This is no doubt due to his 
having to deal with many very large genera abounding either in nearly 
allied species, or species which can only be discriminated by minute 
characters, or such as are not easily defined by wTords ; and to the 
necessity of bearing constantly in mind, that his descriptions, which 
are drawn from dead materials, must nevertheless, prove useful both 
to beginners, and to proficients who have fresh specimens to work 
upon; and hence the necessity of selecting characters that are both 
constant and discernible, in organs that are sure to be found in the 
living plant, however difficult of detection they may be in the dry state. 

Of the well known features of the Australian Flora, some come 
out prominently in this volume, because the Thalamiflorse are fairly 
represented by numerous Endemic genera and species, though 
whether so much so as the Calyciflorse, Corolliflorse, Monochlamydese, 
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or Monocotyledons, we are not prepared to say. Some of the less 
understood, but equally important peculiarities of the Flora are here 
for the first time most instructively shown; such as the prevalence of 
certain Indian genera and species, especially in the N.W. and N.E. 
coasts, and the absence of others (as] Dipterocarpese), which abound 
on some of the neighbouring Malayan Islands. 

Of the Orders, all but two (Tremandrese and Stackhousise) are 
Indian, and indeed one species of the latter is found in the Philippine 
Islands ; and but one Order (Tremandrese) is wholly endemic. No less 
than 15 of the 39 Orders are British, and 25 are European ; whilst of 
the genera upwards of 140 are Indian, and include no less than 120 
Indian species. Of the genera 50 are European with about 20 species, 
of which many are N orthern types and some of these confined in the 
Australian Continent to the Australian and Tasmanian Alps. These 
interesting wanderers are: 

Ranunculus aquatilis, and R. par- 
viflorus. 

Myosurus minimus. 
Nasturtium palustre. 
Rarbarea vulgaris. 
Arabis glabra. 
Cardamine Mrsuta. 
Draba muralis. 

Capsella procumbens. 
Senebiera didyma. 
Lepidum ruder ale. 
Stellaria glauca. 
Sygma procumbens. 
Spergularia rubra9 
Mon tia font ana. 
Geranium dissectum. 

The other boreal genera are Anemone, Caltha, Papaver, T7ilaspi? 
Gypsophila, Viola, Polygala, Frankenia, Elaiine, Hypericum, Fro- 
dium, Ox alls; besides a few others which, like Tribulus and Zygo- 
phyllum, extend into southern Europe, but are tropical rather than 
temperate forms. 

The above list suggests many reflections, of which the most 
attractive no doubt is that relating to the common origin, sub¬ 
sequent dispersion, and final segregation in the temperate regions of 
the Northern and Southern hemispheres of the plants enumerated. 
Of their birth-place as species nothing is yet known, whilst to 
account for their dispersion and segregation, only one theory has 
been advanced that is at the same time tenable and probable; we 
allude to Mr. Darwin’s, which assumes that these and other boreal 
forms were driven from our temperate zone into the tropical during 
the cold of the glacial epoch, and, on the return of warmth, migrated 
in opposite directions back towards the Poles, ascending the 
mountains that crossed their line of march. This is not the place 
wherein to discuss this plausible hypothesis, though it may be re¬ 
marked here that it demands a persistence of specific type through 
enormous periods, and over enormous areas, and under incalculable 
changes of conditions, that at first sight tells against Darwin’s own 
theory of the origin of species by natural selection. Plis ready 
answer would be, that though these species have not changed, others 
have; and, carrying the war into the enemy’s camp, he might thus 
quote the i Flora Australiensis ’ in his support:— 
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1. He finds from it that some of the species, as Geranium dissec- 
tum, are described as appearing under a totally different form in the 
Southern from what they do in the Northern hemisphere, and that 
these forms would not have been considered conspecific but for the 
fact of intermediate states being preserved in intermediate localities. 

2. That other Southern species approach so nearly to boreal ones, 
that some of them have been considered by previous observers to be 
identical with them, and are with difficulty separated by Bentham 
himself; as Cardamine tenuifolia, which closely resembles C. pra- 
tensis, and is only distinguished by a character which is valueless in 
the very next species (C. Jiirsuta) ; Stellaria Jlaccida, which in like 
manner (but on less good grounds), was regarded as a variety of 
S. media; Ranunculus plebeius, which is surely nothing but a 
southern form of JR. repens ; and Palaver horridum, which comes very 
close indeed to the European P. dubium. 

3. That there are several genera so rare and obviously alien to the 
South that their presence there is in every way anomalous; as the genus 
Anemone, with but one species, which is confined to one small spot in 
Tasmania; and Caltha, which affects only the tops of the Tasmanian 
and Victorian Alps, and that these and others rather represent rem¬ 
nants of a different vegetation, than types created for special circum¬ 
stances. 

These certainly are strong points in favour of Mr. Darwin’s hypo¬ 
thesis, in so far, that by them he would rivet each link in the chain of 
of his arguments with a bolt of undoubted strength and proved 
value, and we shall anxiously scan the future volumes of Mr. Ben- 
tham’s work for further proof, or the contrary, of the general 
proposition his theory assumes. 

The number of Indian species described for the first time in the 
‘ Elora Australiensis’ as Australian, together with the not inconsider¬ 
able reduction of small Australian genera to larger genera of wider 
distribution, relieve the Australian Elora, as represented in this 
volume, of much of the excessive peculiarity formerly attributed to 
it. Thus, out of the 243 genera, only about 80, or one-third, are 
exclusively Australian, or confined to Australia and New Zealand: 
but of these genera 28 include no less than 500 species, and amongst 
them are not only the largest genera in the Elora, but those which 
give most character to the vegetation. Such are—Hibbertia (67), 
Candollea (15), JBlennodia (11), Marianthus (16), Tetratheca (18), 
Comesperma (21), JRulingia (13), Tliomasia (25), Lasiopetalum (20). 
The six Butaceous genera, Zieria, JBoronia, JEriostemon, Phebalium, 
Asterolasia and Correa (together including 124 species), iStackJiousia 
(10), the four Bhamneous genera, Pomaderris, Trymalium, Spyridium 
and Cryptandra (including together 69 species), and Dodoncea, with 
38 peculiar species. 

Altogether, about one-fourth of the species described in this 
volume were unknown to science previous to Dr. Mueller’s and Mr. 
Bentham’s investigations ;• most of the former author’s new species 
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had, however, been previously published in his 4 Fragmenta Phyto- 
graphim Australis,’ or in other papers on the Australian Flora. 

Amongst the Indian plants, those which attain the size of trees 
are especially worthy of notice, as indicating, perhaps, a closer pre¬ 
vious insular or continental connection than shrubby or herbaceous 
plants do; such are Cedrelcc Toona, Melia composita, Atalaya salici- 
folia, Berry a Ammonilla, Bornbax Malabaricum, Briicect Sumatrana, 
Buclianania augustifolia, Calophyllum inophyllum, Erioglossum edule, 
JKelhania incana> Micromelum pubescens, Bterosperma acerifolium, 
Semecarpus Anacardium, Schmidelia serrato, Sterculia foelida, Ximenia 
Americana, Zizyphus jujuba ; besides, of littoral trees, Carapa mol- 
luceensis, Colubrina Asiatica, Commersonia echinata, Bodoncea viscosa, 
ELeritiera littoralis and Thespesia populnea. 

There is also a curious connection between the Australian and 
African and Madagascar Floras, which is quite independent of the 
Asiatic, and illustrated by such singular genera as Keraudrenia, of 
which the only extra-Australian species is a Madagascar plant, and 
some others, but this will be better brought out when more of the 
work appears. 

With regard to the probable extent of the Australian Flora, a 
comparison of Bentham’s critical study of the first 39 Orders, with 
the estimate of the same Orders made by Dr. J. Hooker for his 
‘ Introductory Essay to the Flora of Tasmania,’ shows a very close 
agreement—-1072 species against 1040. If the future volumes show 
an equal approximation, the total number of flowering plants and 
ferns in Australia will approach 7000, and require six or seven 
volumes to include them all, in the present form. 

Cape Flora.'—Drs. Harvey and Bonders’ Flora Capensis, alluded to 
in the original notice of Colonial Floras already referred to, has reached 
the second volume, which includes the orders Leguminosse to Lorantha- 
eea?; and the third, which will include the Composite by Hr. Harvey, 
is far advanced towards completion. It is with the first volume alone 
that we shall now concern ourselves, because of the many parallels it 
affords with the Australian volume just reviewed. Like it, the 
volume beginning with Banunculaceae ends just before Leguminosse, 
and thus affords an accurate standard between two of the richest of 
the Floras of the Grlobe, both placed in the Southern Hemisphere— 
both terminating great continents—both eminently peculiar and 
abounding in Endemic forms, generic as well as specific, and both 
consisting for the most part of temperate plants. 

In the comparisons of these Floras hitherto made, the palm for 
peculiarity has hitherto been awarded to Australia ; how far this is a 
correct award cannot be known until a much greater advance is made 
in each of these two great descriptive works ; as, however, the labour 
of comparing the two whole Floras when finished (probably contain¬ 
ing an aggregate of upwards of 16,000 species) will be immense, we 
purpose to prepare the way for it by taking the volumes as they 
appear in couples. 
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In point of area the Australian Flora is much the largest, ex¬ 
tending from Lat. S. 10° to 44° and Long. E. 113° to 153°: the Cape 
Flora embracing only from Lat. S. 23|° to 34\° and Long. E. 
from 15° to 35°. The Australian Flora includes a considerable 
tropical area, which the South African does not; but this is met in 
part by the facts that many more tropical African plants extend 
beyond the tropic of Capricorn in Africa than Asiatic plants do 
beyond the same tropic in Australia ; and that the Australian tropi¬ 
cal Flora is an extremely poor one. On the other hand a vast number 
of desert tropical forms extend in both the Australian and South 
African regions to very high South Latitudes, namely, to 
Adelaide in Lat. 35° and to Lat. 30° in South Africa. 

Then with regard to the comparative temperatures of the Austra¬ 
lian and South African areas under consideration, the isotherm of 60°, 
which passes through South-East and South-West Australia, 
also touches the Cape of Good Hope, near Cape Town; whilst the 
isotherm of 70° cuts the tropic of Capricorn obliquely in each conti¬ 
nent. The average rain-fall is about the same in extra-tropical 
Southern Africa and Australia, and the equatorial limit of the fall of 
snow at the level of the sea passes through the Cape Colony and that 
of Victoria in Australia. Here then are certain very marked physical 
features common to Australia and South Africa; to which may be added, 
that the average amount of mountain area is not widely different in 
each, that in both the Alps reach about the same elevation, and in both 
areas there is a most striking difference between the vegetations of 
their Eastern and Western halves. This latter difference, though 
coincident with some climatic differences, is far greater than is found 
to obtain between Eastern and Western Europe, where much greater 
climatic differences prevail. The main difference between the two 
countries is however in area, that of the Cape Flora being less than 
one fourth of the Australian, and perhaps more exactly representing 
in extent and conditions the colonies of Queensland, New South 
Wales, and Victoria. 

Proceeding now to compare the volumes, we have in Australia 39 
Orders, from Banunculacese to before Leguminosse, and in the Cape 
40 the ordinal differences between the Floras being the presence 
in Australia only of in the Cape only of 

Dilleniaceae. 
Magnoliaceae. 
Tremandreae. 
Guttiferae, 
Simarubeae. 
Stackhousieae. 

Of genera there are 
Of species „ 

Eesedaceae. 
Tamariscineae. 
MeliantheaB. 
Chailletiaceae. 
Connaraceae. 

Australia 243, Cape 165. 
„ 1072, „ 1316. 

* A correction is here introduced for certain Orders in the Cape Flora ranked 
as sub-orders in the Australian; and for a few Orders being included as Thalamiflorac 
in the Cape Flora, but referred to other divisions in the Australian, or vice versa. 
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Thus the Cape Mora, so far as described, contains fewer genera 
and more species than the Australian, and is in short much less varied 
in character though more rich in specific forms. As in Australia 
there are here but two Orders that are altogether or almost endemic, 
Meliantheae and Chailletiaceae; the rest are widely diffused, being 
Asiatic, or European, or both. 

Of the genera, not more than 40 are European, against 50 
European in Australia, and of the species about 15 are European and 
Northern types against 20 in Australia. On the other hand about 
65 genera out of 165 (or 1:2'5) are endemic or nearly so, whilst in 
Australia only 75 out of 243 (or 1:3 2) are so. 

Then of the species, as near as can be estimated without entering 
into minutiae, all but 100 or so of the 1316 are peculiar to Africa, 
which leaves a much larger proportion of endemic species in that Elora 
than occur in the Australian Mora. 

The European plants of a more northern type contained in this 
volume of the Cape Elora are:— 

Thalictrum minus. 
^Ranunculus aquatilis. 
#Nasturtium officinale. 
Rarbarea prcecox. 

?Arabis glabra.* 
Alyssum maritimum. 
Sisymbrium thalianum. 

^Senebiera didyma. 
„ Coronopus. 

*Lepidum ruderale. 
Frankenia Icevis. 

„ pulverulenta. 
Hypericum humifusum. 
Cerastimn viscosum. 

*Spergularia rubra. 
Althcea Ludwigii. 
Malva parvijlora. 

Those marked # are also Australian, whilst of other genera 
which are North European but not Australian, there are—Corydalis, 
Matthiola, Rrassica, Sinapis, Tamar ix, Dianthus, Silene, Imp aliens, 
and JErodium. 

The most remarkable ordinal and generic features common to 
the Australian and Cape Eloras are the abundance of Kutaceae proper 
(both endemic genera and species), in both, amounting to 15 genera 
and 145 species in Australia, and 10 genera and 178 species in the 
Cape; of lihamnese, wherein the peculiar genus Rhylica, with 58 
species, represents Trymalium and its allies with 69 species in 
Australia. Then Malvaceae, Sterculiaceae, Polygaleae and Zygophylleae 
are very prevalent in both Eloras. 

- On the other hand, Cruciferae (Heliophila), Geraniaceae, Oxali- 
deae, and Celastrineae are very abundant at the Cape, but compara¬ 
tively rare in Australia, being, as it were, replaced in the latter by 
Eilleniaceae, Pittosporeae, and Sterculiaceae. Except lap aver horridum, 
there is no species in the two volumes common to the Cape and 
Australia that is not also European or Asiatic, nor are there above 

* The Turrit is Dregeana, Bond, does not differ, according’ to the description, from 
Arabis ( Turrit is) glabra. 
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20 species in all common to these two volumes, and no remarkable 
genera. 

The Orders of any magnitude absent from both are Berbcrideso, 
Cistineae, Ternstroemiacese, and Dipterocarpese. 

The general result, then, of the above comparison is, that the 
Orders between Banunculacese and Leguminosse are all but the same 
in number in the Cape and Australia, and only differ in kind by 
about five Orders in each country ; that the genera are much fewer 
in the Cape, but a larger proportion of these is endemic ; whilst 
the species are not only more numerous at the Cape, but far more 
restricted to that area. 

"With regard to the representation of Northern forms in each 
Flora, ilustralia certainly is the richest, both as to the number 
of genera and species, and as to the character of them. With the 
exception of Thalictrum minus, there is no Cape plant of so boreal 
a character as Stellaria glctuca, Sagina procumbens, Monti a fontana, 
and several other plants found abundantly in the Australian and 
Tasmanian Alps, but absent in South Africa. This is a most sug¬ 
gestive fact, if considered in connection with that of there being an 
almost continuous continental extension between South Africa and 
Northern Europe, whilst Australia is an isolated continent. 

The data supplied by these two volumes, however, justify nothing 
beyond a comparison of the prevalent conditions of those parts of 
the Floras which they respectively most fully and faithfully describe; 
and we shall wait their continuation with impatience, feeling sure 
that many more curious and instructive points will be brought out 
in them, and ample scope afforded for working the question of the 
origin of that host of endemic forms they each contain, by variation 
from a few pre-existing types, characteristic of countries from which 
their whole Floras may wholly or in part have been derived. So far 
as at present appears, the Australian Flora is the most complicated, 
though least rich of the two, consisting of Indian, European, and 
Antarctic types, vastly outnumbered by Australian endemic forms, 
that may or may not have arisen by variation and natural selection 
from the Indian and Antarctic. The Cape Flora consists of Indian 
types common to tropical Africa, and of a few European ones, both 
outnumbered by endemic Cape forms, which are more obviously 
derivable by variation and selection from the European and Indian 
Floras than the Australian endemic ones are from the Indian and 
Antarctic. 
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L.—Climate : an Inquiry into the Causes oe its Differences, 

and into its Influence on Vegetable Life. By C. Daubenv, 
M.D., F.E.S. 

The Natural History Society of Torquay baying elected Dr. Dau¬ 
beny an honorary member, he could not but accede to the request 
made to him by some of the members, that he should give them a 
few lectures daring his stay in their neighbourhood last winter. 
This was very considerate and wise of Dr. Daubeny, for at little 
strain upon himself he was able at once to gratify and instruct his 
friends; as, indeed, we all of us ought to be willing to do whenever our 
turn comes round. But matters did not stop here, for at the special 
request of a Master in Chancery, as it would seem from the dedica¬ 
tory inscription, the lectures were dispatched to the printers. The 
result is an octavo volume, published by subscription, of some 140 
pages, bearing the title which heads this notice. 

Our opinion is that these lectures, although well suited for their 
original purpose, were not worth printing. We observe nothing new 
of importance in them; little that is old put in a new light; and 
there are numerous inaccuracies scattered through the book which 
render it in no way creditable to the author, whose honoured name 
we regret to find endorsing so much questionable matter. The 
lectures are four in number. The first and second refer almost ex¬ 
clusively to Climate, and discuss the relations of temperature to 
latitude, actual and normal temperatures, local causes affecting tem¬ 
perature, a polar sea, probable greater preponderance of water during 
an early period of the earth’s history, temperature of the soil, humid¬ 
ity, winds, ozone, and the like. Upon the author’s general obser¬ 
vations under these heads we have nothing to comment. In the 
third lecture an attempt is made to explain the influence of climate 
upon vegetation, wild and cultivated species being distinguished, 
and some little detail entered into with reference to some of the 
more important food-producing plants. Mr. Darwin’s theory is of 
course referred to ; Dr. Daubeny inclining to withhold his assent to 
the whole thing until some vast gaps, which he alludes to, are bridged 
over. The fourth lecture relates mainly to the power of man in modi¬ 
fying climate, whether for better or worse, and the subject of accli¬ 
matisation ; winding up with a reference to the “ combination of 
circumstances” which render Torquay suitable as a winter residence 
for invalids. 

At the commencement of his third lecture, Dr. Daubeny speaks 
of all Flowering plants as being divided into those with one germinal 
leaf or cotyledon, and those with two. He goes on to say that these 
two classes present the most marked differences in their structure, 
growth and mode of flowering, and that “from a review of these 
differences it will be obvious, that whilst dicotyledons are, as a rule, 
best adapted for cold climates, monocotyledons are equally so for 
warm ones.” The differences in structure which generally obtain 
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between dicotyledons and monocotyledons, it is true, are usually very 
marked ; but these differences are by no means of either the kind or 
extent Dr. Daubeny here endeavours to make out. The excuse may 
be offered that his explanation was not intended for a scientific, but for 
a general audience. But this will scarcely serve to palliate the gross 
inaccuracy of his statements, which run thus:—“ Dicotyledonous 
plants, such as those which constitute the forests of this and other 
moderately warm climates, consist of a series of concentric layers of 
wood and bark, between each of which we may suppose a stratum of 
confined air to be interposed.” And, “ monocotyledonous trees, of 
which palms afford us the most familiar examples, consist merely of 
one hard concentric layer of ligneous matter, inclosing a soft pulpy 
substance, full of juice.” Dr. Daubeny says it cannot “ be wondered 
at that they (Dicotyledons) should be tolerant of cold, both when 
we consider the slowly conducting power of dry wood of all de¬ 
scriptions, and also that of the air detained within the interstices of 
the timber itself.” Were the structure of these two grand types 
what they are here represented, we might indeed be willing to grant, 
as consequent on such structure, that Dicotyledons “ should be 
tolerant of cold,” while Monocotyledons, might be, on the other hand, 
“very susceptible of freezing.” But since Dicotyledons do not 
consist of concentric layers of wood and bark, with a stratum of 
confined air interposed between each of them, but of concentric 
and continuous layers of wood enclosed in a layer of bark, organi¬ 
cally continuous, and without the interposition of any air-stratum 
whatever between any of the layers, we fail to find the structural 
advantage they possess, which would lead us a priori to the conclu¬ 
sion that these plants were specially fitted for cool and moderately 
warm climates. Dr. Daubeny, we think, leaves it to be inferred that 
Dicotyledons especially affect such climates, which is very far from 
being the case, An infinitely greater number of the giants of tro¬ 
pical forests are Dicotyledonous than Monocotyledonous. With regard 
to the comparative rarity of Palms beyond the tropics, it is true they 
do occur only as stragglers in cool climates, but we cannot conceive 
that the internal structure of their stems has anything whatever to do 
with determining the limit of their distribution. The circumstance 
of their growing usually with a single, exposed, continuously unfold¬ 
ing terminal bud might perhaps be alleged as one reason why a warm 
climate is needful to them, but the difficulties of predicating, on 
structural data, the capabilities of plants in respect to climate, and 
the inconsistencies in which we get involved when we attempt it, 
are such that, excepting in cases to which familiar physical causes 
directly apply, we think, in the present state of our knowledge, spe¬ 
culations of this kind are quite useless. What notion the members 
of the Torquay Natural History Society retain of the internal 
structure of Palm-stems it is difficult to say. Dr. Daubeny’s account 
of them applies much better to Tree-ferns, or indeed to young 
branches of the Elder. The “marked difference” in the mode of 
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flowering of Dicotyledons and Monocotyledons does not appear to 
be explained. 

The lecturer goes on to say “ that of the Dicotyledonous trees, 
which belong to temperate regions, those which extend farthest to 
the north are either protected from cold by numerous layers of bark, 
as is the case with the Birch, or else are provided with juices not sus¬ 
ceptible of freezing, such as the essential oil, which occupies the so- 
called turpentine-vessels found in the bark and wood of the Coni- 
ferae.” This is very bad. The essential oil is a secretion, usually 
confined to distinct reservoirs, and not a juice or sap. The layers of 
birch bark may be thick enough ‘ to hold water’ for household, but 
certainly not, we think, for Dr. Daubeny’s theoretical purposes. 

An endeavour is made to show that “ herbaceous plants, whose 
roots sink very little below the surface, will be ill adapted in general 
for either extreme of climate, flourishing neither amongst the frosts 
of the polar regions, nor yet amidst the scorching heats of the tro¬ 
pics.” We very much need statistics upon the relative proportions 
of herbaceous and ligneous species in different Floras. The most 
woody Flora which has specially engaged our attention is, we think, 
that of Japan, where the climate is neither tropical nor arctic, and 
yet where we reckon ligneous species to form nearly 40 per cent, of 
the whole. It may be borne in mind that Palms, an eminently tropi¬ 
cal group, form no tap-root. 

With regard to the food afforded by species of Manihot in South 
America, Dr. Daubeny refers to but one species, though in his list 
of “ additions, &c.,” he speaks, on the authority of the Archbishop of 
Dublin, of another variety. Two species, Manihot Aipi and M. 
utilissima, the former sweet, the latter bitter Cassava, are described, 
with their respective varieties, and figured by Pohl, in his “ Plan- 
tarum Brasiliae leones, &c.” Tapioca, Dr. Daubeny states to be 
the same as Cassava; that it is the name under which the latter is 
imported into Europe. We have always understood differently; 
that the fine starch, from which the Tapioca is ultimately prepared, 
settles down from the water in which the Cassava is washed. 

Dr. Daubeny states that in Norway Wheat is cultivated as high as 
Drontheim, in lat. 59° ; in Sweden up to the 63° parallel. It would 
be remarkable were the western limit the lower, with the influence of 
the Grulf-stream so directly playing upon it. But Drontheim is in 
latitude about 63° 25' according to our best Norwegian map, and 
Sehubeler gives the northern limit of Wheat in the map accompanying 
his interesting “ Culturpflanzen Norwegens” at 64° 40'. The same 
botanist gives the northern limit of Eye in Norway at 69° 30', of Oats 
at 69°. 

Who are the Messrs. Favre and Gfoudin referred to at page 100, 
as in contradiction upon the transformation of Aegiiops into Wheat ? 
We presume Fabre and Gfodron. Dr. Daubeny does not venture, he 
says, “ to bring forward the case of the Aegiiops as affording any in¬ 
dependent support to the doctrine of Darwin regarding the gradual 
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transmutation of species, although, those who are already persuaded 
of the truth of that hypothesis, may feel themselves justified in in¬ 
terpreting the facts observed by M. Favre in accordance with it.” 
It is much better, we should say, that he does not venture, for, 
writing with some specimens of M. Fab re’s Aegilops and Triticum 
before us, we cannot think there can be much doubt but that M. 
Godron, confirmed as he has been by Planchon and others, is right in 
regarding the connecting links as hybrids. 

Some of the author’s observations in his fourth lecture upon the 
“ sense in which the term acclimatisation can be applied to the 
vegetable kingdom,” appear to us very sensible, and at the present 
time opportune. 

A list of plants, too tender to be grown in the open air in the Bo¬ 
tanical Garden, Oxford, but which bear exposure in the Scilly 
Islands, or near Falmouth, is given in an appendix; also a list of 
plants killed or affected by the winter of 1860-61 in the Oxford 
Garden. 

Should a second edition of these lectures be called for, we trust 
that Dr. Daubeny will not let them go to press •without revision and 
amendment. 

LI.—Considerations sttr la MAthode Nattjrelle en Bota- 

niqee. By P. Parlatore. Florence. 1868. 

"Were it not that we personally know Professor Parlatore to be 
a most good-natured and harmless man, we should have set him down 
at once, on the first glance through this brochure of his, as a dan¬ 
gerous character and not to be trusted with a dissecting knife ; for 
any one now-a-days professing himself a thorough-going reformer, 
whether in the scientific or political world, we are naturally prone 
to suspect. On going through the pages of this essay more care¬ 
fully, we are surprised to find that the author has found time to 
devote himself to what is of so little practical use, while the elabo¬ 
ration of the Conifers for the Prodromus, and of his valuable “ Flora 
Italiana,” might have employed him with much greater advantage to 
the botanical world as well as to himself. 

We believe that Parlatore seriously thinks that he is laying the 
foundation of a Natural Method, “quirestera toujours dans la 
science” ! It has been growing upon him for a long time that bota¬ 
nists are all in the wrong, or, at any rate, only partially in the right, 
in the matter of their so-called Natural System. One and twenty 
years ago he began to be dissatisfied with the recognised principles 
upon which the Jussieuan and De Candollean systems are based, 
imagining that botanists depended too exclusively upon single cha¬ 
racters, or characters afforded by single sets of organs. And this is 
the burden of his complaint, some seventy pages through. But every 
one else complains of the same thing, and every one, at the same 

N. H. R.—1863. 2 M 
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time, drifts into tlie same abuse. Altogether we are in a pretty 
kettle of fish, and the water is getting warm, but as by jumping out of 
it we should only fall into the fire, we prefer simmering a little longer. 
After all, the disturbance which Prof. Parlatore threatens us with 
is not so fundamental. Like a sound Chartist he holds by five points, 
types as he terms them. Here they are—“ These general types,” he 
says, “ of plant-structure are, in my opinion, five in number. 1st. 
The type of Cellular plants; 2nd. of Pibro-cellular plants; 3rd. of 
Vascular Cryptogams ; 4th. of Monocotyledons ; 5th. of Dicoty¬ 
ledons.” 

Our readers will see that, excepting the clumsy distribution of 
the Acotyledons, Prof. Parlatore’s plan is that which is almost uni¬ 
versally acknowledged and adopted. The term Acotyledon he drops, 
the character which it involves being negative. His third type of the 
Vascular Cryptogams includes, curiously enough, Characeae; a set 
of plants in which we imagine the ‘ vascular’ element must be very 
difficult to make out. His use of the words Mono- and Di-cotyledons 
is under the special protest, which few botanists would think it worth 
the while to enter, that in employing these terms he does not wish it 
to be implied that he attaches exclusive importance to the presence 
of but one or two Cotyledons in the embryo of the respective groups, 
but that he has a regard to the entirety of their organisation. 

It does not appear to be necessary here to enter into any further 
detail as to Prof. Parlatore’s views. Upon the whole we may say that 
we very fully coincide in them, as indeed we suppose nearly all bota¬ 
nists must do. But we cannot grant that our systematists have been 
so ‘ artificial’ in their practice, and so contracted in their conception 
of a truly natural method as Parlatore would make out in his ac¬ 
count of the progress of philosophical system from the days of Cse- 
salpinius, Morison,. Bay and Gresner to the present age. 

In a foot-note we observe the following reference to the Darwi¬ 
nian theory of the origin of species by variation and natural selec¬ 
tion : “ Le lecteur comprendra que je ne partage pas cette theorie, 
que je considere comme une hypothese tres ingenieuse, mais qu’a 
mon avis nul fait constate peut demontrer comme vraie.” 

Professor Parlatore’s little book is dedicated to M. Ad. Brong- 
niart, of the Institute, &c. &c. 

LII. — Flora oder allgRmeine botanische Zeitung, her- 

AIJSGEGEBEN VON DER KoNIGL. BAVER. BOTANISCHEN GrESELL- 

schaet in Begensbtjrg. Heue Beihe, XX Jahrgang. Begens- 
burg, 1862. 

Many interesting papers on the Cryptogamia appear from time to 
time, in the periodical named at the head of this article, and the 
completion of an annual volume is a convenient period for a survey 
of the contributions which its pages afford to the advance of Crypto- 
gamic Botany. In the present volume, we find that, with the excep- 
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tion of a catalogue of the Mosses of New Granada by Ilampe, and a 
short paper by Lindberg, upon the presence of athereal oils in some 
liverworts, the papers on Cryptogamic Botany are confined entirely to 
the Lichens.* The nature of the first of these papers, “Summa 
lichenum coniocarporum,” by Trevisan, is shown by its title, and for 
the details of it we must refer our readers to the paper itself. Some 
others have only a local interest and do not require any special notice, 
but the occurrence of Bicasolia Wrighbii Tuck., a Japan species, in the 
Bavarian Alps, near Berchtesgaden, is worth mentioning as a fact in 
botanical geography. It is possible the plant may be met with in 
other parts of Europe, but it cannot be common, as the thallus being 
a foot in diameter, it is impossible that it can be overlooked, although 
it may have been confounded with Bicasolia herbacea. 

Into the personal controversy between Ny lander and Tries, and 
between the former and Stizenberger, we have no inclination to enter, 
and regret that in their present style they should be allowed to 
carry it on in the pages of the Elora. Dr. Nylander’s other papers, 
however, will be read with interest. 

The one entitled— 
“ Qusenam sunt in Lichenibus sporse maturse,” (which should beread 

in connexion with a subsequent one, “ Circa variabilitatem sporarum 
in Lichenibus notula,”) is a complaint against the writers of the Mas- 
salongian School, for speaking of mature and immature spores. Dr. 
Nylander contends that it is impossible, for descriptive purposes, to 
draw any definite line between mature and immature spores, matu¬ 
rity being a status to be tested only by capacity for germination. Tie 
states, that the only determinate stage of evolution of the spores, is 
when emerging from the state of protoplasm they become free with¬ 
in the asci. He says, “ Sporas juveniles vel plus magis evolutas 
“ dico, secundum evolutionis gradum quern prsebent vel secundum 
“setates earum diversas, nunquam autem de sporis maturis vel im- 
“ maturis loquor.” In strictness, Dr. Nylander is perhaps correct, 
although the Massalongians would doubtless retort that whether 
spores are spoken of as “ immaturse,” or “ mat urge,” or as “ juve¬ 
niles,” or “ magis evolutas,” is little more than a verbal dispute. With 
regard to the words “ sporoblastse” and “ sporidiola,” we agree with 
Dr. Nylander in considering them unfortunate terms, but although 
he is probably right in regarding these organisms as mere oil-drops, 
we think they are more constant, and of more systematic value than 
he seems disposed to admit. 

In the “ De momento characters spermogoniorum notula,” Dr. 
Nylander calls attention to the importance of examining the sper- 
mogonia, instancing an error into which he had himself fallen, in 
uniting the species Physcia adglutinata Elk. with Physcia obscura 

* We should mention, however, that the volume contains reviews by Dr. 
De Bary, of the recent works on the Myxomycetes, and on the investigations of 
M. Pasteur. 

2 m 2 
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Ehrh. whereas the difference in the spermatia is so marked, as to 
leave no doubt of the two being distinct. This “ notula,” as well as 
a subsequent one, “ De gonidiis Lichenum observationes qusedam,” 
contains some remarks upon the distinction between “ gonidia” and 
“ granula gonima,” and upon the importance of the former with re¬ 
gard to the systematic position of the Lichens as a body; the con¬ 
clusion which the author draws, being that the latter are inferior to 
the Algae, where the “elementa gonidialia” abound, and superior to 
the Eungi where these elements are altogether wanting. 

The next paper we have to notice, is one by Dr. Schwendener, on 
the development of the apothecia of Coenogonium Linkii, and is im¬ 
portant, as contradicting Karsten’s hypothesis, with regard to the 
process of impregnation in this Lichen. At the end of his essay on 
parthenogenesis, Karsten added some observations on the develop¬ 
ment of the apothecia of Coenogonium, which, if correct, showed that 
the latter originate in a free central cell, contained in an organ similar 
to the archegonia of the higher cryptogams. This central cell was 
stated to be impregnated in a manner ahnost exactly similar to what 
occurs in ColeocluEte and &'aprolegnia amongst the Algae. If Kars¬ 
ten’s observations were to be relied upon, the great problem of sexu¬ 
ality in the Lichens would have been solved, for it could hardly be 
doubted that what was alleged to have been seen in Coenogonium, 
would speedily have been discovered in other Lichens, when observers 
were put upon the track. Karsten’s observations, however, have not 
been confirmed by any other botauist, and Dr. Schwendener meets 
them with a positive contradiction. We strongly recommend a care¬ 
ful perusal of Dr. Schwendener’s paper, where details will be found, 
of which, without figures, it is impossible to give a full account. 
There are some remarks at the conclusion, which well deserve 
the attention of Lichenologists. The author says, “ Whether the 
“ mother-cells of the spores or some other cells are impregnated, is 
“ a question still unsettled, and which will probably occupy many an 
“ observer, until the right solution is arrived at. As matters stand 
“ at present, however, the assumption of an impregnation of the 
“ young asci is the most probable one. It is easily seen that in many 
“ apothecia, tolerably wide canals lead down from the upper sur- 
“ face of the Lamina proligera to the apex of the asci, and more- 
£{ over, that the membrane of the older asci exhibits at this spot 
“ (which is usually thickened and gelatinous,) a pore, which traverses 
“ the inner layers, extending often as far as the so-called primary 
“ membrane. May it not be suspected that these circumstances have 
“ some connexion with the impregnation?” 

The only remaining paper which we have to mention, is one by 
Dr. Stizenberger, entitled “ Deber den gegenwartigen Stand der 
Elechtenkunde.” It contains a useful sketch of the progress of 
Lichenology during the last few years. The author remarks, that 
the principal discoveries relate to the organs of impregnation, the 
structure and development of the thallus, and the geographical dis- 
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tribution of Lichens. "Whatever may be the case with regard to the 
two latter points, we cannot think that much has been done in the 
matter of the organs of reproduction. No doubt Tulasne’s demon¬ 
stration of the prevalence of spermogonia was of great importance, 
but it is quite premature to speak of these organs, (as Dr. Stizen- 
berger does,) as “mannliche Befruchtungsorgane,” and indeed we 
believe that this view of their function is doubted, even if it has not 
been abandoned by Tulasne himself. 

Dr. Stizenberger gives a short sketch of the different systems, 
placing Nyfander’s and Korber’s arrangements (which he calls 
thallistic (thallistischen) systems,) in opposition to those of Nageli, 
Berkeley, Theodore Fries, and Massalongo, which he calls carpolo- 
gical. It seems an error to call Berkeley’s system “ carpological,” 
at least in the sense in which that word would be applied to the 
arrangement of Massalongo. A system in which Lichens are divided 
into “angiocarpi” and “ gymnocarpi,” may have very little in com¬ 
mon with a system in which genera are founded upon distinctions 
existing in the sporidia, and to which alone the definition “ carpolo- 
gical” can be properly applied. 

LI.II.—Jahrbucher fur wissenschaftliche Botanek. Heraus- 

gegeben yon Dr. N. Pringsheim. Dritter Band. Zweites 
Heft. Berlin, 1862. 

In the able periodical mentioned at the head of this article, as well 
as in the Botanische Zeitung of Berlin, and the Begensburg Flora, a 
large proportion of space has always been, and still is, devoted to 
Cryptogamic Botany. The family of the Algse has hitherto received 
the most attention in Dr. Pringsheim’s book, a circumstance by no 
means to be regretted, as the Lichens are carefully looked after in 
the “ Flora,” and the Botanische Zeitung divides its favours pretty 
equally amongst all the Cryptogamia. In the part of the above 
work which is now before us ( Vol. 3, Part 2), we find three papers, 
to which we wish to direct the attention of the readers of this 
Beview. The first is by Dr. Hofmeister, the second by Dr. Prings- 
beim, and the third by Professor Cienkowski. Dr. Hofmeister’s 
paper is entitled “ Zusatzeund Berichtigungen zu den 1851 veroffent- 
“ lichten TJntersuchungen der Entwickelung hoherer Kryptogamen.” 
It is not necessary, as far as English readers are concerned, to do 
more than to mention the title of this paper, as the “ additions and 
corrections” referred to have been embodied in the Bay Society’s 
English Translation of the new MS. edition of Dr. Hofmeister’s 
work. In the present paper the author has afforded to the botanists 
of Grermany an opportunity of studying these additions and correc¬ 
tions in their own language. 

The second paper above alluded to is one by Dr. Pringsheim, 
the title of which is as follows: “Ueber die Vorkeime und die 
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nacktfiissigen Zweige der Charen,” which may be anglicized tlius— 
“ On the proembryos and the barefooted shoots of the Oharse.” We 
feel rather inclined to take exception to the use of the word “ nackt- 
fiissigen,” for when the organs in question come to be described, it 
would seem that “ nacktbeinige” (or whatever may be the proper 
German word for “barelegged”) would be more applicable than the 
word “ nacktfdssigebut these remarks might be objected to as 
hypercritical. 

With regard to the word “ Yorkeim,” or “pro-embryo,” we con¬ 
sider it decidedly objectionable. The new plant (as will be seen 
from what follows) is produced by gemmation, and not from an em¬ 
bryo. In fact, the embryology in Chara is at present quite obscure. 
It is known that the so-called globules (or antheridia) contain sper¬ 
matozoa, and it is suspected that the latter obtain access to the 
central cell of the nucule, and impregnate it; but the process of im¬ 
pregnation has not been observed, nor is there known to be any alter¬ 
nation of generation, as in Terns and Equisetacese. To speak of 
the “ pro-embryo” of a plant, in which nothing answering to an 
embryo is known, is certainly a misnomer.# Tor the purposes of this 
paper, however, we must continue to use the word, subject to the 
above protest. 

It is well known that in the Mosses and Liverworts the so-called 
proembryo is a confervoid process, which precedes the formation of a 

* Dr. Hofmeister, in his work on the Higher Cryptogamia (see Bay Society’s 
Translation, p. 171, note), says :—“I wish to add a few words as to the meaning 
“of the expression ‘pro-embryo.’ By the word ‘embryo’ is meant the bud capable 
“of developing leaves and roots. Thus, we speak of the embryo of the onion, the 
“ potato, the hop. Now, when we find in the vegetable kingdom organs which dif- 
“ fcr from, and are of an essentially simpler structure than, the leafy stem-rudi- 
“ mcnts which afterwards spring from them, hut which must normally and 
“ necessarily in the course of their development produce embryos, I consider that I 
“ am justified in calling these organs ‘pro-embryos.’ Thus I designate as a pro- 
“ embryo the protonema of a moss, whether it owes its origin to the germination of 
“ a spore, or to the independent development of an individual cell of the leaf-bear- 
“ ing plant. I treat in the same manner the suspensor of Selaginella, of the 
“ Conifer®, and of the Phanerogamia. On the other hand, I do not designate as a 
“ pro-embryo the body which is produced directly from the germination of the 
“ spores of Ferns, Equisetace®, Bhizoearpe®, and Lycopodiace®, and which bears 
“ antheridia and archegonia.I call this organ a prothallium.” 

Mr. Berkeley, in his recently published Handbook of British Mosses, says :— 
“The threads arising from the spores (of Mosses) have received various names, as 
“ ‘ cotyledonoids,’ ‘ protonemata,’ ‘ proembryo,’ ‘ prothallus.’ The first of these is 
“ objectionable, because they have no analogy with true cotyledons, and the third 
“ because an intermediate stage must take place before the cell capable of impreg- 
“ nation is produced in the archegon, the result of which, after all, is a sporangium, 
“ and not an embryo. The production of the plant from the threads is rather gemmi- 
“ parous than embryonic, and I therefore strongly object to the term ‘ proembryo,’ 
“ which inevitably more or less directly leads to confusion. The second name at 
“ least is free from error; and if the moss plant may be called a ‘ thallus,’ the fourth 
“ name may be admitted. If new terms were not objectionable, I should prefer 
“ that of ‘ prophyton,’ which simply indicates that it is the forerunner of the true 
“plant.” 
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new plant, whether such new plant is produced by a germinating 
spore, or from a cell of an existing plant. The proembryos of Mosses 
have been admirably described and figured in Schimper’s work, 
“ Becherches sur les Mousses,” published in 1848, and some obser¬ 
vations upon those of Liverworts are to be found in Bischoff’s 
Handbuch der botanischen Terminologie, in the Botanische Zeitung 
for 1853, p. 113, and in the same journal for 1858, Supp. p. 45. No 
organs of this nature have hitherto been known to exist in the 
Charge, which have been supposed to occupy a sort of isolated position, 
which has been thus described by Bischoff, who says, “ It is clear 
“ that in the Charge the germ-plant is developed immediately from 
“ the spore, without a trace of a primitive germ-organ as is the case 
“ with the other cryptogams of the higher orders, and thus the 
“ position of these plants on the dividing line of the two principal 
“ divisions of the vegetable kingdom is established.” 

We will now proceed to give a concise summary of Dr. Pringsheim’s 
observations, which embody the interesting discovery that the Charge 
do not occupy the exceptional position assigned to them by Bischoff, 
but produce proembryos like the Mosses and Liverworts. 

The germination of the spores of Charge was first observed by 
Vaucher in 1821, and afterwards noticed independently by Kaulfuss. 
Bischoff was the first who distinctly maintained (in the passage 
quoted above) that in Chara the germ-plant arises directly from the 
spore without any preceding germ-organ, and that Chara therefore 
differed from the other higher cryptogams. This Dr. Pringsheim 
maintains is an erroneous view, for he says that in Chara also a pro¬ 
embryo is first formed, from which the new plant is produced by a 
process of gemmation. 

The observations leading to this conclusion were made principally 
upon Chara fragihs. In young plants of this species, growing under 
ordinary circumstances, there is normally only one lateral shoot in 
the axil of the oldest leaf, which shoot differs in no respect from the 
mother-shoot. But in older plants, especially if they have lived 
through the winter, shoots are formed not only in the axil of the 
oldest leaf, but also in the axils, and at the base, of the younger leaves 
of the same whorl. These latter shoots are more or less abnormal, 
and of two kinds : they are called by Dr. Pringsheim respectively 
“ barefooted shoots ” (nacktfiissige Zweige), and “ proembryonal 
shoots” (Zweigvorkeime). The abnormalities of the former are—a 
want of bark* (occurring usually only in the lowest joint) ;—often an 
entire suppression of nodes in the leaves, especially of the first whorl; 
—occasionally a variableness in the size and number of the internodes 
of the individual leaves of the first whorl. Great variations, however, 
exist in the features of the barefooted shoots, and several special 
instances are mentioned. It is not necessary to notice them here, 

^ We have net space to go into the mode of formation of the cortical layer in 
Chaue ; it is formed by strings of cells ascending and descending from the nodes 
and covering the axis. 
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nor indeed are the barefooted shoots generally of much importance, 
for Dr. Pringsheim himself admits that they are only ordinary shoots 
unessentially modified. 

The proembryonal shoots are of more interest. They appear to 
pass into normal shoots in their upper parts, but are quite irregular 
below. Every normal lateral shoot of Cliara fragilis begins with a 
green joint exhibiting the characteristic rows of chlorophyll, and 
bears immediately above it the first leafy node. The proembryonal 
shoots on the other hand begin with a colourless joint, followed by a 
deficient and leafless node, which is sometimes wanting, sometimes 
replaced by an elongated cell. Next comes a naked joint, bearing 
apparently the first whorl of leaves, but this whorl is remarkable 
from having one (apparent) leaf developed far more than the others, 
and to an extent never seen in a normal shoot. Erom this point the 
shoot becomes normal; that is to say, its subsequent internodes, 
nodes, and leaves are like those of ordinary shoots, leading to the 
supposition that the normal shoot originates laterally in the axil of 
the abnormally developed (apparent) leaf# abovementioned. This 
pseudo-leaf does not proceed from the 2- or 3-celled node beneath it, 
for observation shows that the latter is not formed until after the 
pseudo-leaf has begun to be developed. Dr. Pringsheim, therefore, 
arrives at the following conclusion. He says, “ it is clear therefore 
“ that the terminal process before-mentioned is not a leaf, but the 
“ apex of a special organism having a very simple law of growth. I 
“ call this organ a proembryonal shoot (Zweigvorkeim), because the 
“ first bud of the normal shoot is subsequently developed at a defi- 
“ nite spot on this proembryonal shoot, and because the latter exactly 
“ resembles the proembryos which are produced in the germination 
“ of Chara-spores, and on which, in like manner, the first leafy shoots 
“ of the Charse are produced from subsequently-developed lateral 
“ buds.” 

Tracing the proembryonal shoot from its commencement, its 
history (setting aside occasional irregularities not essential to be 
here noticed) is as follows. A cell is protruded from the node of an 
old plant, which cell elongates and has its apex cut off by a trans¬ 
verse septum. The division of the terminal cell is repeated several 
(3-6) times, and thus the pseudo-leaf, or proembryo-apex (Vorkeim- 
spitze), above mentioned is formed. In the meantime the elongated 
cell swells up close underneath the pseudo-leaf, and the enlarged 
portion is cut off from the part beneath it and becomes a special 
cell, which the author calls the bud-base (Knospen-grunde). Two 
new septa, not parallel to the former septa, are formed in this special 
cell, which thus becomes divided into three cells, of which the lower 
one divides and forms a sort of node, the middle one divides no more, 
and the upper one becomes a vegetative cell, protrudes itself laterally, 
and eventually forms the first leafy shoot. This protrusion is effected 

* Hereafter, for convenience, we will call this organ the “pseudo-leaf.” It is 
the apex of the proeinbiyonal shoot, but is not, according to Dr. Pringsheim, a true 
leaf. 
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by a one-sided growth of the lateral surface of the vegetative cell, 
similar to what takes place in the ramification of Confervse, and, looking 
down from the top of the pseudo-leaf, the protruded part is seen pro¬ 
jecting beyond the base of the latter. The vegetative cell, having 
thus protruded itself, gradually assumes an upward growth, by which 
the pseudo-leaf is pushed a little aside from its originally terminal 
position, and the basal wall of the vegetative cell becomes inclined. 
During this growth the vegetative cell divides (according to the nor¬ 
mal mode of division of the vegetative cells of Chara-shoots) by 
septa at right angles to the line of growth : the direction of this line 
gradually changes from a horizontal to a vertical one, and the position 
of the successive septa changes with it, the first being vertical or 
nearly so, the second somewhat inclined, the third more so, and the 
horizontal position being usually attained by the fourth. 

The first three of the cells formed by these septa lie almost en¬ 
tirely or for the most part underneath the base of the pseudo-leaf. 
Their nature is peculiar, and without diagrams it is impossible to enter 
into the details of their subsequent growth. We can only state 
generally that they become immediately transformed into imperfect 
nodes, the peripheral cells of which grow out and form imperfect 
leaflets ; and thus the growing apex of the vegetative cell becomes 
surrounded by a circle of leaf-like organs, which do not all spring 
from the same node, and which are of different sizes, the pseudo¬ 
leaf itself being the largest of the whorl. 

It wTould occupy too much space to enter into any particulars of 
the abnormalities and monstrosities which have been observed to 
occur in the pseudo-leaf and other organs above described ; but Dr. 
Pringsheim’s remarks upon the germination of the spores must not 
be passed over. 

It has been observed that the germinating spore produces what 
the author calls a proembryo, from whose leafless nodes (as in the case 
of the proembryonal shoots) the leafy shoots are afterwards produced. 
This proembryo is terminated by a pseudo-leaf; its first node pro¬ 
duces a number of barefooted shoots, and in short it resembles sub¬ 
stantially in every respect the pro-embryonal shoots above described. 

We have thus endeavoured to give, as concisely as was consistent 
with clearness, the main results of Dr. Pringsheim’s observations : 
they will be of great interest to cryptogamic botanists, and embody 
a discovery of considerable physiological importance. The obvious 
conclusion deduced by the author is that a close relationship subsists 
between the Charge and the Mosses. He says : “ In addition to the 
“ form of the spermatozoa and of the rudiments of the fruit, in 
“ which the Charge come so near to the Mosses, there is now to be 
“ added the similarity in the origin of the leafy shoots from buds 
“ which are produced upon confervoid leafless proembryos.” And 
again: “ The complete morphological correspondence between the 
“ proembryos of Charge and Mosses is manifested most clearly by 
“ the proembryonal shoots of the former. Por amongst all leafy 
“ plants it is only on the stem and leaves of Mosses that we find 
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“ organs analogous to tlie proembryonal shoots of Charge. 
“ The Charge, therefore, in their general development, pass through 
“ the same stages as the Mosses. They are leafy plants without 
“ main-stem or main-root, their branches, as in the Mosses, origi- 
“ nating laterally either upon other leafy branches, or upon leafless 
“ pro-embryos.” After noticing the points of difference exhibited 
by the Charge and Mosses in the structure of their antheridia and 
the formation of their fruit, Dr. Pringsheim concludes that the former 
must be ranked as a special group of the Muscales, and he adds 
that the discovery of the pro-embryos shows that the Charge, as 
well as the Perns and Mosses, are subject to what seems to be a 
general law, viz., that in all leafy plants the spore can never become 
directly transformed into the vegetative apex of the leafy axis. 

We have but little space left to notice Professor Cienkowski’s 
paper. It relates to the much-vexed question of the systematic po¬ 
sition of the Myxogastric fungi, and is entitled “ Zur Entwickelungs- 
geschichte der Myxomyceten.” 

The results of the author’s observations are :—1. That what he 
calls the Plasmodium, i.e., the motile protoplasmic mass of the 
Myxomycetes, is naked (hilllenlos), and consists of two substances, 
the one, hyaline, highly extensible and contractile, the other 
fluid and granular. 2 That contractile Vacuoles are present in the 
hyaline substance of the plasmodia, in the cells out of which the 
latter originate, as well as in the amoeboid bodies which are formed 
from the latter cells, and which the author calls Myxo-amoebge. 
3. That the plasmodia, especially the Myxo-amoebge, take in foreign 
bodies, as the Amoebge do. 4. That the plasmodium originates 
in the gradual amalgamation of the Myxo-amoebge. 5. That two 
plasmodia of different genera of Myxomycetes never amalgamate. 

Professor Cienkowski is of opinion that the Myxomycetes are 
closely allied to Amoebge, Monads, &c., but that the answer to the 
question wdiether they are animals or fungi, depends more upon the 
observer’s philosophical ideas than on facts. We do not feel dis¬ 
posed to discuss the question here. It is at present a mere matter 
of speculation, although we cannot but agree with M. Tulasne, who 
considers it “ contra omnem verisimilitudinem,’’* that their nature 
should be animal. A paper lately read before the Linnean Society 
contains some observations on the germination of Cribraria inter¬ 
media, which, if correct, show that the germination in that species 
of Myxogaster is by filaments, as in the case of ordinary fungi, a 
fact strongly opposed to the views of those who look upon these 
organisms as animals. Those who take an interest in the contro¬ 
versy, should refer to some recent papers on the subject, published 
by Dr. de Bary, in the Begensburg Flora for 1862, wrhere that able 
naturalist, after reviewing the late works on this subject, maintains 
his former opinion, that the Myxogasteres must be excluded from 
the vegetable kingdom. 

* See Selecta Fungorum Carpologia, c. 1. 



521 

LIV.—West-Indian Herpetology. Bidrag til det Vestin- 

DISKE OeRIGES OG NAVNLIGEN DE DANSK-YESTINBISKE OEERS 

Herpetologie, ae J. Beinhardt og C. E. Liitken. Naturhist. 
Eoren. Vidensk. Meddelelser for 1862. 

In the excellent Beport on the recent progress and the present 
state of Ornithology, presented by the late Mr. H. E. Strickland to 
the British Association in 1841, it is well remarked that “the 
Natural History of the West Indies is far less known than from the 
long connection of these islands with Europe might have been ex¬ 
pected,” and with regard to the smaller islands of the group it is 
further stated that they have been “ neglected by Naturalists. But 
few of their natural productions ever reach our Museums, and then 
are too often consigned to the cabinet without being scientifically 
described or published.”^ 

Such was the case in 1844, and although the additions that have 
been made to our knowledge of W est Indian Zoology during the nine¬ 
teen years which have elapsed since that period, have been neither few 
nor unimportant, we cannot but think that Mr. Strickland’s language 
is equally applicable to the present state of the case. Specimens of 
Natural History from the greater Antilles are still deficient in most 
of the Museums of Europe, and as regards many of the smaller 
islands their indigenous animals are stilt altogether unknown. 

As regards the Mammals and Birds of the West Indian Islands 
generally, we are not aware that anything like a general systematic 
account has ever yet been attempted of this part of the Eauna. And the 
essay on the Herpetology of this region, by Messrs. Beinhardt and 
Lutken, the title of which we give above, rather tends to show the 
poverty of our present knowledge of this subject than the extent of 
the advances that have been lately made. It is only recently that 
Naturalists have commenced to realize the importance of obtaining 
accurate information relative to the exact localities of animals. 
“ South America,” “ Africa,” or the “ South-sea Islands ” were, until 
lately, the sort of “ habitats ” too often affixed by describers to their 
specific characters of animals, and, as far as one can understand, 
frequently without any idea that the knowledge of more circum¬ 
scribed localities was in any way desirable. Now the chief interest 
of the West Indian Eauna consists in the fact of the different islands 
possessing peculiar species. And until each island-fauna has been 
investigated and its relations to its neighbours accurately worked 
out, our knowledge of that Eauna cannot be assumed to be complete, 
although we may be already acquainted with the whole of the West 
Indian species, and not a single new form may remain among them 
to be introduced into our scientific catalogues. 

The materials employed by Messrs. Beinhardt and Lutken, for 

* See Report of the British Association for 1844. pp. 194-5. 
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the purposes of their present paper, have been chiefly collections in 
the Royal and University Museums of Copenhagen, from the Danish 
Islands of St. Thomas, St. Croix, and St. J ohn, of which the principal 
contributors have been Herr Apotheker Riise, a well-known resident 
at St. Thomas’, Prof. Oersted, and Dr. Hornbeck. There are also 
specimens of Reptiles in the above mentioned Museums from the 
islands of Cuba, Haiti, Jamaica, Porto Pico, Martinique, Trinidad, 
and other smaller islands, collected and presented to these institutions 
by Dr. Riisse, Lieut. Koch and others, which have been likewise 
carefully examined. Our authors have also consulted with special 
reference to the Antillean Pauna, Dumeril and Bibron’s “ Erpe- 
tologie,” Daudin’s “Reptiles,” Ramon de la Sagra’s “Cuba,” Gosse’s 
“ Naturalist’s Sojourn in Jamaica,” Hallowell’s and Cope’s articles 
in the “ Proceedings of the Academy of Natural Sciences of Phila¬ 
delphia,” and the Museum Catalogues of Dumeril, Gunther, 
Gray, and Lichtenstein. They acknowledge the probability of 
various errors in localities, but claim a general correctness for their 
catalogue of West-Indian Reptiles, so far as it is as yet known, as 
deduced from these authorities. The following table gives a summary 
of the species in each class of Reptilia, as shown by Messrs. Reinhardt 
and Lutken’s catalogue:— 

Baha¬ 
mas. Cuba. J amai- 

ca. Haiti. Porto 
Eico. 

Virgin 
Isles. 

Carab. 
Isles. 

Trini¬ 
dad. 

West 
Indies. Total. 

1. Batrachians — 4 5 9 1 4 5 2 _ 20 
2. Ophidians 2 21 8 13 4 4 37 17 14 96 
3. Saurian s 3 31 22 17 3 19 34 8 10 114 
4. Crocodilians — 2 1 1 — — 3 2 — 4 
5. Tortoises . 1 7 6 1 1 5 5 — . — 14 

6 65 42 41 9 32 84 29 24 238 

With reference to this list we must remark that the greater 
number of the species have not been personally examined by the 
authors themselves. As far as this has been done it may no doubt be 
relied upon. But such is the carelessness about localities that has 
hitherto, as we have already stated, generally prevailed; and such 
indeed is the carelessness with some naturalists, even of the present 
day in the same matter, that it must be manifest that many reptiles 
are inserted in the above list that have no real claim to a place in the 
Pauna of the Antilles. It would have been almost better perhaps if 
Messrs. Reinhardt and Lutken had altogether excluded from their list 
every species that they had not personally examined from an ascer¬ 
tained locality, for though their list would have been thus fearfully re¬ 
duced, they would have had a certain basis of truth to reason upon 
when considering the general aspects of the Reptilian-Pauna of the 
Antilles. Nevertheless it is, of course, very convenient for future 
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workers to have collected into one list all the species that have been 
stated by divers authors to have occurred in the West Indies. 

As regards the Batrachians of the Antilles, with which Messrs. 
Eeinhardt and Lutken commence their list, the division of their Neo¬ 
tropical Eegion appears to produce no genera, absolutely confined 
to these islands. But Hy lodes and Trachycephalus are forms which 
are highly characteristic of this Fauna, each of them being repre¬ 
sented by several species, and being of less common occurrence on 
the South American continent. We may also notice as remarkable 
the entire absence, so far as is hitherto known of true Hyla, an 
almost cosmopolitan form, and one which is well represented both in 
North and South America. 

Amongst the Venomous Serpents of the Antilles the most remark¬ 
able is certainly the Bothrops lanceolatus, called the Eat-tail in Santa 
Lucia, and the Fer de Lance, in Martinique. This much dreaded 
scourge of the inhabitants of these islands is stated to occasion an 
average of twenty deaths yearly in Santa Lucia alone, and to maim 
or dangerously wound 180 other human beings. It is commonly said 
that one cannot walk ten yards off a road without being bitten. * * * § A 
special work has been written on its history and noxious qualities,f 
and the Society of Acclimatation of Paris has established a special 
prize of 1000 francs to reward the introduction into the island of some 
animal that will destroy it. J 

Amongst the Colubriform Serpents Dromicus is perhaps the most 
characteristic Antillean genus, the majority of its species being found 
there. § But Hypsirhynchus is peculiar to the Antilles, and no less 
than three generic forms, Arrhyton, Cryptodacus and Urotheca, are, as 
far as is hitherto known, quite confined to Cuba. Four genera of 
Boidce (Vngalia, Homalochilus, Chilohothrus and AFotoptolis) are like¬ 
wise peculiar to the Antilles, whilst Boa and Epicrates are shared 
with the adjoining continent of South America. Anolis is certainly 
the genus of liza,rds most abundant in the West India Islands, but 
it likewise occurs in Central and Southern America. Upwards of forty 
described species of this genus are inserted in Messrs. Eeinhardt and 
Lutken’s list, but the group must pass the ordeal which it is now 
undergoing beneath the critical revision of Dr. Peters and Mr. 
Cope before all these species can be accepted as valid. Another 
highly characteristic group of Lizards of the Greccoid group in the 

* Trollope’s West Indies, &c. 
f Enquete sur le Serpent de la Martinique. Par le Dr. E. Eufz. 2nd edition. 

Paris, 1859. 
J Since the introduction of the sugar-cane into Martinique the European Brown 

rat (Mas decumanus) has become very abundant, that Rodent being much given to 
sugar cane as an article of diet. The Bothrops has found the Brown rat a very 
suitable prey, having been in former days rather stinted for food, and has conse¬ 
quently greatly increased in numbers. It is now proposed to introduce the Secretary- 
bird of Africa (Secretarius repHlivorus) in order to stop the ravages of the serpent. 

§ Including Alsophis in the same genus nineteen species of this form are enu¬ 
merated in Messrs. Reinhardt and Lutken’s list. 
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Antilles is Sphceriodactylus, of which eight species are West Indian. 
The rest are mostly Neotropical forms. The Crocodilians and Tortoises, 
as far as is hitherto known, are not represented in the Antilles by 
any very strongly marked forms. 

LY.—Annual Report oe the Trustees oe the Museum oe 

Comparative Zoology, Cambridge, U. S. A., together with 

the Report oe the Director, 1863. Boston, 1862. 

We have read with pleasure Professor Agassiz’s Report for the 
year 1862, of the state of the new Museum of Comparative Zoology 
at Cambridge, TJ. 8. A., whereby it appears that this youthful insti¬ 
tution is “ progressing,” at a pace that is likely ere long to place it 
in advance of many of the rival establishments of the Old World. 
“ Notwithstanding the distracted condition of the country,” says the 
learned and patriotic Professor, “ it is a source of great gratification to 
“ me, and a sign of the unimpaired activity of our merchants in all parts 
“ of the world, that I can announce the arrival during the past year 
“ on board of merchant-ships, and mainly through the liberality 
“ of gentlemen engaged in business, of no less than two hundred 
“ and thirty packages, barrels, cans, &c., filled with specimens from 
“ every quarter of the globe.” 

The class in which the new Museum seems to be richest is that of 
fishes, of which the enormous number of 100,000 specimens, represent¬ 
ing nearly 6000 species, are stated to be in the collection. Speaking 
of this, Professor Agassiz says : — 

“ Thus far the collection of fishes brought together in the Jardin 
“ des Plantes, by Cuvier and Valenciennes, has been considered the 
“ largest in existence, numbering about 4,200 species, according to a 
“‘ recent report by Professor Dumeril. Prom a recent article in 
“the ‘Natural History Review,’ of London, I see that the Curator of 
“ the British Museum claims now a superiority for their collection 
“ over that of Paris, stating that the former contains 20,000 speci- 
“ mens. The number of species is not given, but judging from Dr. 
“Gunther’s catalogue, as far as printed, the number of species can 
“hardly exceed that of the Jardin des Plantes. Our own collection 
“ numbers now 100,000 specimens, representing 6000 species, all pre- 
“ served in alcohol.” 

With regard to this, we may observe, that as regards the number 
of specimens of fishes, the Cambridge Museum unquestionably stands 
superior to any other, our National collection in the British 
Museum not being estimated to contain much more than 20,000 
specimens. But we believe there is little doubt that the British 
Museum collection is richer in species than that of the Jardin des 
Plantes of Paris. Dr. Gunther estimates the collection of fishes 
under his charge as containing between 5000 and 6000 species—it 
being impossible until the catalogue is finished to ascertain the 
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number very exactly. Now, Cuvier and Valenciennes, it is true, 
may have registered 4200 species as described in their joint work, as 
being in the French collection. But it is now well known, that many 
of Cuvier and Valenciennes’ species are fictitious, the same fish 
having been in many instances described under half a dozen or more 
different names. We believe, therefore, that there is no reason to 
doubt of the superiority of the British to the French collection in 
this class of animals ; though, if Professor Agassiz’s estimate of 
species at Cambridge be correct, both of them must yield the palm 
to their transatlantic rival. 

Professor Agassiz is likewise satisfied, from the rapid examination 
he has himself made, of the Echinoderms and Corals in the British 
Museum and Jardin des Plantes, that the Cambridge collections of 
these classes are “ inferior to none, even if they are any where 
equalled.” 

Original 

LVI. — On the Molar Series of Bhinoceros Tichorhinus. 

By W. Boyd Dawkins, B.A. Oxon., F.Gr.S. 

Contents: 

§ 1. Introduction. 
§ 2. System oe Measurements. 
§ 3. Common Characteristics of Per¬ 

manent and Deciduous Molar 
Dentition. 

4. Dental Formula. 
5. Characteristics of Permanent 

Upper Molar Series : — 1.— 
Pm 2. 2—Pm 3. 3—Pm 4. 
4— Ml. 5— M2. 6— M3. 

§ 6. Characteristics of Permanent 
Lower Molxrs: — 1—Pm 2. 
2— Pm 3. 3 —Pm 4. 4—M 1. 
5—M2. 6—M3. 

§ 7. Characteristics of Upper Milk 
Molars:—1—Dm 1. 2—Dm 2. 
3— Dm 3. 4—Dm 4. 

§ 8. Characteristics of Lower Milk 
Molars:—1—Dm 1. 2—Dm 2. 
8—Dm 3 and 4. 

Figures of the Upper and Lower Milk Series, and of Pm 2. 

§ 1. Introduction.—My object in the present communication is to 
reduce to some sort of order the classification of the Molar Series of Rhi¬ 
noceros tichorhinus, and to define, as far as possible, each tooth from its 
homologues in other species. This I am able to do with considerable 
accuracy, by the application of a system of terms and measurements, 
that I have found invaluable, not only in the present instance but also in 
determining the more difficult Artiodactylian teeth, and by the charac¬ 
teristics which obtain in the large numbers that have passed through 
my hands. The generalizations are based upon a careful examination of 
seven jaws and upwards of 200 teeth, from Wookey Hole, of those in 
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the British Museum, and the Museums of the Boyal College of Sur¬ 
geons, of the Geological Survey, of Taunton, and especially of Oxford. 
In mapping out the teeth, I have adopted Brandt’s^ nomenclature 
as far as possible, and all the more readily, as it coincides with a 
system of terms that I had used for some time before his monograph 
came into my hands. 

§ 2. System oe Measurements. — The value of a system of 
measurements in accurately showing the relation of the parts 
measured to the whole tooth will be seen in its application in the 
following pages. As the crown varies in the relative size of its parts 
according to the state of wear, all the measurements are taken along 
the base, instead of the summit of the tooth. The four used below 
are numbered for the sake of reference, and will be referred to by the 
numbers at the beginning of each. All are taken in inches and 
tenths. 

1. Antero-posterior measurement, taken along the outside of 
crown. 

2. Antero-transverse measurement, taken across the anterior 
lobe of the tooth, from the middle of the anterior collis f 
to the middle of the anterior area, or at the neck of the 
anterior pair of fangs. 

8. Postero-transverse measurement, taken across the posterior 
lobe of tooth, or at the neck of the posterior pair of fangs. 

4. Circumference of base of crown. 

§ 3. Characteristics oe Permanent and Deciduous Molar 

Dentition.—The Molar series of the upper and lower jaw are far 
more closely allied to each other than at first sight appears. Com¬ 
posed of the same elements, modified for a special purpose in each 
tooth, they possess a large number of common characteristics. The 
crowns are traversed by two depressions of variable depth, with their 
entrances either open, or more or less closed. Of these, the anterior, 
always opening upon the inner side, is the Anterior Yalley [ A of 
fig. 1—7]J ; the posterior opening on the inner side of the lower, and 
the inner and posterior angle of the upper molars, is the Posterior 
Yalley [ B of figures].§ In front of the Anterior Yalley is the 
Anterior Collis || [ D ], while between the two valleys, the 
Median Collis^ [E ] forms the posterior wall of the one, the 
anterior of the other. The Posterior Collis## [ P ], forms the 

* Brandt, £ De Bhinocerotis Antiquitatis seu Tichorini seu Pallasii structural 
etc. Trans, de St. Petersburgh, Yol. vii. pt. 2. (4to. 1849.) 

f Vide § 3. 

J ‘ Vallis Anterior,’ Brandt. ‘ Vallon Oblique’ in the Upper Molars.—Cuvier. 
§ ‘ Vallis Posterior,’Brandt. In the Upper Molars ‘ Echranchrure au bord Pos- 

terieur,’ Cuvier. ‘ Fossette Posterieure,’ Blainville. 
|] ‘Collis Anterior,’ Brandt. In the Upper Molars ‘ Colline Seconde,’ Cuvier. 
^ ‘ Collis Medius,’ Branc^t. In the Upper Molars, ‘ La Troisieme Colline,’ 

Cuvier. Christal. 
** ‘ Collis Posterior,’ Brandt. In the Upper Molars, ‘ Bord Posterieur de la Dent,’ 

Cuvier. Blainville. 
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posterior border of tbe tooth, and holds the same relation to the pos¬ 
terior that the Median Collis does to the Anterior Valley. In the 
upper molars this typical arrangement is concealed by the great de¬ 
velopment of the Anterior Valley and the Median Collis, at the 
expense of the Posterior Valley and Collis, which are thrust, as it 
were, backwards, and excluded from a share in the inner surface of 
the tooth. The entrance of the Posterior Valley is also so close to 
the summit of the crown, that it is soon worn away, leaving the valley 
as an island of enamel, surrounded by dentine. A series of teeth in 
my possession shows the stages by which the typical form is obscured. 
In it the posterior island of enamel of the Premolars gradually 
increases in size from before backwards, through the large partially- 
open valley of m 2 into the indisputable posterior valley of m 3. 
"Without this evidence, I should have hesitated in adopting Brandt’s 
views of the homologies on the evidence he gives. 

The external surface bears costas (K), or ribs, more or less vertical, 
divided from each other by sulci, or grooves. The deepest and most 
persistent of these is the Median or Master Groove (I), dividing the 
surface vertically into two areas ( M. N. ), the anterior and the 
posterior. The former of these always bears two costae, which, in the 
lower molars, are sometimes nearly obsolete. 

The enamel bears rough vertical rngss, more or less developed, and 
never parallel. Besides these is a set of fine vertical and parallel strife, 
which in the older teeth are almost obliterated by the more strongly- 
marked series. Also, and especially in the Premolars, is a third set of 
markings, linear, horizontal, and very superficial, only to be seen in the 
young teeth, and forming, with the two vertical sets, a faint reticulated 
pattern. In the milk molars, the first of these three series of mark¬ 
ings is very fine, the second barely visible, and the third absent from 
all that I have examined. 

§ 4. Dehtal Formula.—With reference to the number of the 
Permanent molar series dentition, the great authorities are by no 
means agreed. On the one hand, Cuvier, on the faith of a letter 
from Adrien Camper,* and after him Blainville,f maintain that R. 
tichorhinm has a full complement of Premolars ; while, on the other, 
Pallas J and Fischer § doubt it: and Brandt, || after carefully weighing 
the evidence, concludes that the first Premolar is always absent 
from the adult. It must be remarked that neither Cuvier nor Blain- 
ville ever saw the first premolar, the existence of which they assume. 
Professor Owen, indeed, figures and describes^ a tooth as being that 
in question, mistaking the deciduous for the permanent dentition in 
the two jaws from Thame and Lawford in the Oxford Museum. But, 

* Ossemens Fossiles, Yol. ii. Pt. I. p. 61,1822. f Osteograph. Rhinoceros, p, lo7. 
$ Novi. Comment. Petropol. Tom. xvii. 
§ Fischer, Oryctographie de Moscou; p. 114. 
|| Brandt, op. cit. p. 325. 
4 Brit. Foss. Mam. (1846), pp. 337—342, 363-4, Figs. 128, 137. 

N. II. R.—1863. 2 N 
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"besides the points of difference to be noticed in treating of the Milk 
series [§ 8, 1], the fact that in both the jaws the fourth tooth is in 
place, while the alveolus behind it shows that the fifth, or m 1, was 

still in the gum, is a conclusive proof that the teeth they contain do 
not belong to the permanent dentition. For in the recent, as 
the fossil Rhinoceros m 1 is always in place a considerable time 

before Pm 4, and is always more worn.# Neither in the skulls 
at St. Petersbnrgh, ranging from young to old adults, nor in the 
jaws in the Oxford and British Museums, of all ages, is there the 
slightest vestige of Pm 1, but its place is represented by a rough 
crest, (cristula aspera of Brandt.) Nor in the four lower jaws, con¬ 
taining deciduous dentition, which I have sawn up, have I detected an 
alveolus or other trace of its germ. On the contrary, the fangs of 
the first milk molar, are so close together, and in stoutness and 
length so entirely different from the rest of the milk set, that there 
is very good presumptive evidence that in the lower jaw Pm 1 is not 
calcified even in the youngest Rhinoceros. The dental formula 

therefore, as far as our present knowledge goes, will be Dm t» 

Pm 3 . m 3 

Pm 3 . m 3 

§ 5. Characteristics of Permanent Upper Molar Series.— 

The teeth of the Upper Molar series most difficult to be determined on 
account of the variable form of the costse, valleys and colles consequent 
on different stages of wear, increase in size from the first Premolar 
(Pm 2) up to m 2 where a maximum of development is reached. 
The entrance of the anterior valley (A) also descends from before 
backwards, viewed in relation to the size of the tooth until in m 3 it 

is situated but OT to 02 inches from the base of the crown. Gene¬ 
rally in the Premolars it is blocked up by a small cusp and often in 
the true molars. On the grinding surface of the crown, a process of 
enamel thrown inwards and slightly backwards from the exterior 
lamina t [L of fig 1—4] meeting a corresponding process thrown for¬ 
wards and slightly outwards from the middle of the median collis 
intercepts the posterior portion of the anterior valley. The former 
(Gr) of these is the Anterior, the latter (H) the Posterior ‘ Combing 
Plate.’ Sometimes they are fused together at their junction, com¬ 
pletely insulating the portion (C) of the valley they cut off, some¬ 
times they merely touch, or leave a small interstice communicating 
with the main portion of the anterior valley. In the bicorn rhino¬ 
ceros of J Sumatra the anterior combing plate is always absent, as 
also in those teeth which Cuvier and Professor Owen figure as JR. 

* In a skull of R. Sumatranus (2936 of the Hunterian Catalogue) m 1 is 
beginning to be worn, while the whole of the milk molars are still in place. It 
belonged to an animal considerably older than the Thame, or Lawford Rhinoceros. 

f ‘ Collis externus,’ Brandt. ‘ Colline Premiere qui suit exactement le bord,’ 
Cuv. 

J Vide 2935. Mus. Coll. Surg. 
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leptorhinus, and in the three upper molars of JR. hemitoechus (Falc.) 
from Kirkdale, in the Oxford Museum. In an example on the other 
hand of B. bicornis% it is rudimentary in the true molars, and 
well developed in the Premolar series. Thus with reference to the 
combing plates,’ the latter species stands half-way between JR. ticho- 

rhinus and B. sumatranus. 
The entrance of the anterior is at a lower level than that of the 

posterior valley, and the former penetrates more deeply than the 
latter into the substance of the tooth. The anterior A and median B 
colies advance obliquely forwards and outwards instead of at right 
angles to the median line. The posterior collis generally bears a cusp 
on its summit. The anterior (M) area is much smaller than the 
posterior (N),with the exception of m3. An oblique ridge running 
upwards and outwards from the inner side of the base traverses the 
anterior surface diagonally, forming an oblique guard. This, however, 
is not so well developed, as in the JR. leptorhinus of Cuvier and 
Professor Owen, or in the bicorn African or Sumatran species. 

The median groove cuts the base in the true, never in the pre¬ 
molars ; of the 4 fangs the inner pair are connate, in the premolar 
series ungrooved on the inner side, in the true molars always grooved 
widely and deeply. 

Among the aberrant teeth one, m 2, is remarkable for having the 

entrance of the anterior valley completely blocked up to the summit 
of the crown, which is but little worn; one, m 1, also possesses two 

cusps, the one below the other, at the entrance of the anterior valley, 
the whole crown being at the same time considerably incurved. A 
cingulum, or ‘ bourrelet,’ is present on the exterior of one last molar. 

1. Pm 2. Of Pm 2 I have not met with any example. It is 

however figured and described by Brandt.* It is characterized by its 
small size, and the stout ridge on its anterior aspect. 

2. Pm 3. The inner base of Pm 3 regularly rounded, is unmarked 

by a vertical furrow. The second costa (K 2) is higher, broader and 
more prominent than the anterior, from which it is divided by a 
deep groove. The median groove (I) does not traverse the base of the 
exterior surface. 

JMJeamrements. 

(l) (2) (3) (4) 
Maximum 1T6 . 15 . 1'5 . . . Wookey Hole. 
Average . 1*04 . 1*44 . 1*47 . 4 61 
Minimum IT . 1*38 . 1*38 . . • Wookey Hole. 

3. Pm 4. In the unworn or slightly worn crowns of Premolar 4,, 

the exterior bears 5 costae, the second higher than the first, from 
which it is divided by a deep groove, the third narrow, sharply de¬ 
fined, and higher than the second apically, gradually dying down 

* Vide 2911. Mus. Coll. Surg. f Op. cit. p. 303. 
2 n 2 
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and coalescing with the fourth at the distance of 1*1 to 1*4 in. from 
the base. The 5th or posterior costa, separated from the fourth by 
an elongated Y-shaped groove disappears at a distance of from 0*9 
to 1*2 in. from the base of the crown. 

The anterior is much larger than the middle collis. Of the two 
valleys the anterior has its entrance from 0*7 to 1*1 from base, the 
posterior, widest posteriorly and roughly triangular in the unworn 
crowns from 0*6 to 0*8 inches. 

Measurements : 

(i) (2) (3) (4) 
Maximum 1*5 . 1*9 . 1*8 . 6*5 W irksworth. 
Average , . 1*32 . 1*8 . 1*69 . 5*66 
Minimum 1*25 . 1*6 . 1*55 . 5*2 Wookey Hole. 

4. M 1. Of the 4 costae on the exterior of Ml, in the unworn 

or slightly worn tooth the anterior is the most prominent, in those 
that are less worn, the anterior and the third. A groove deeper 
than the median divides the anterior from the second, while a broad 
shallow depression divides the 4th, or posterior costa, from the third. 
The upper portion of the latter is slightly flattened. The bases of 
the median and anterior colles are equal or sub equal in inward ex¬ 
tension, and consequently there is less difference between the antero- 
and postero- transverse measurements than in m 2. The entrance 

of the anterior valley is situated from 04 to 0*8 inches from the base 
of the crown. In one molar abnormal, in other respects it is 0*93. 

Measurements: 

(4) 
7.2 Wirksworth. 

6*49 
6*0 Wookey Hole. 

5. M 2. Of the 4 costae on the exterior of m 2 the third is the 

highest, the second, abruptly mapped off from the first by a deep 
furrow, dies down into the median groove, while the 4th is divided 
from the third by a broad shallow depression, dying away below. 
The anterior collis is by far larger than the median, and its base has 
a far greater inward extension than that of the latter. In both these 
respects it contrasts with m 1. The height of the entrance of the 
anterior valley from the base varies from 06 to 09, of the posterior 
from 07 to 1*1 inches. 

Measurements: 

Maximum 
a) 

175 
(2) 

. 2*5 . 
(3) 

2T . 
(4) 
7*7 Wirksworth. 

Average . 1-77 . . 236 * 1-98 . 7*07 
Minimum 1-7 . 2*0 . 1*9 . 6*7 Wookey Hole. 

Maximum 
-p cement 

(i) 
1*6 

(2) 
. 2*33 

(3) 
. 2*0 

Average . 1*54 . 2*08 . 1*9 
Minimum 1*36 . 1*95 . 1*85 
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6. M 3. The last molar, the most inconstant in form of all the 

teeth, in section sometimes trapezoid, sometimes triangular, is very 
frequently confounded with the other molars. In No. 856, of the 
Hunterian Catalogue of Fossil Mammals, it passes for * the ante¬ 
penultimate, or fifth molarin Nos. 859 and 865 for 1 the penultimate, 
or sixth molar of the upper jaw.’ 

The exterior surface is marked by three broad ill-defined costae, 
and is supported by two roots, the posterior of which is connate with 
the posterior of the inner surface. The posterior surface forms in¬ 
stead of a right a very obtuse angle with the exterior, from which it 
is divided by the third costa supported by the posterior and outer 
fang. The median groove is broad, deep and vertical. 

The anterior far exceeds the median collis in every dimension. 
The anterior valley, with entrance from 0*1 to 04 inches from base 
of crown, is deep, narrow and nearly parallel to the median line. 
Posteriorly the two ‘ combing plates ’ meet and insulate a portion of 
it, which Brandt considers the homologue of the posterior valley. 
But its external position, its opening into the anterior valley in the 
unworn tooth, and its being mapped off from it by the combing 
plates, show that it is the representative of the intercepted part of 
the anterior valley, that he terms Fossula externa. The median collis 
is very small and variable in form, sometimes being a rounded pillar, 
at others a plate with a trenchant free edge. In one specimen in 
my possession it is fully developed, and equal in size and inward ex¬ 
tension to the anterior collis. 

In the great majority of the specimens that I have examined, the 
posterior valley and collis are represented respectively by a faint 
groove on the posterior aspect and a small cusp * at its base. A 
series from WookeyHole, shows the gradual increase of both in size, 
until the groove deepens into an undoubted valley, walled in poste¬ 
riorly by a stout pillar 09 inches high, and in every respect the 
homologue of the posterior collis in the other molars. Deslongchampsf 
has arrived independently at the same conclusion with respect to the 
groove, which he terms, “ Vallon posterieur mais rudimentaire.” 

Measurements: 

(i) (2) (3) (4) 
Maximum 1-85 . 2-2 . 1-6 • 70 
Average . 1*77 . 1-99 . 1-4 . 644 
Minimum 1*64 . 1*88 . 1-4 . 64 

§ 6. Permakent Lower Molar Series.—-In the permanent 
lower molars the exterior aspect of the crown is divided by the median 

* In a specimen in the British Museum from Harrow dean this is absent, 
f ‘Memoire sur nombreux Ossements de Mammiferes Possiles trouvcs aux 

environs de Caen/ p. 57, pi. viii. fig. 4. 
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groove # (I) more or less deep and inclined forwards into two equal 
or subequal arese, of whicli the anterior is tbe higher. The posterior 
(N) is more or less rounded off, without costse, As in the upper 
molar series the premolars may be differentiated from the true molars 
by the median groove traversing the base in the latter, and never in 
the former. The inner aspect is divided by the two Y-shaped open 
valleys, of which the anterior (A) is smaller and shallower than the 
posterior (B), into three colles. Of these the anterior (D) is the 
smaller, the median (E) the larger. In the premolar series the latter is 
generally more tumid than the rest. The two ‘lobes’ of the tooth, are 
composed, the anterior of the median and anterior colles, the posterior, 
of the posterior collis (F). The summit of the unworn anterior lobe is 
broadly and deeply, that of the posterior more faintly notched. The an¬ 
terior aspect is flattened except in Pm 2, and traversed by a small ridge 
or guard, springing from the first costa and reaching inwards. It is 
found generally at a distance of two-thirds of the whole length of crown 
from the base, and is very strongly developed in the true molars. The 

posterior aspect rounded except in M 3, is also traversed by a small 
upward tending guard, generally arched, but sometimes straight. 
Springing from the outer side it dies away without impinging upon 
the inner surface of the third collis. 

The fangs are four, divaricate connate, the outer with its fellow 

of the inner side. The tips of those of m 1 and 2 are slightly twisted, 
the anterior pair dextrally, the posterior sinistrally. Among the 
anomalies is the presence of a cusp at the entrance of the Pos¬ 

terior valley in M 1, 2, 3, at the posterior side of the same valley in 

M 1, and at the anterior side in Pm 3. The ‘ Crochet’ on the an¬ 
terior border of the Posterior valley which M. Christolfi mentions 
may be cited also as an accidental variety. A cingulum also is found 

on the inner and outer surfaces of M 1 and 2. 

1. Pm 2. In Pm 2 (fig. 7), the first of the Premolar series, the 
median groove (I) is very shallow and oblique, and, if prolonged, would 
cut the middle of the exterior and posterior fang. The anterior (M) 
is twice as large as the triangular posterior area (N), and is traversed 
by a faint diagonal depression, which separates the two almost obso¬ 
lete costae. The exterior base is tumid. The anterior valley (A) is 
shallow, open, and Y-shaped, the posterior (B), very narrow and 
deep, is constricted by the great posterior extension of the median 
collis, which here reaches its relative maximum of development. The 
anterior collis is small, and the ascending ridge which sweeps round 
the anterior valley presents a trenchant edge. 

Inch. 

Maximum height of anterior area.1*3 
„ „ posterior area.1*06 

* Fig. 5, 6, show the plan upon which the permanent lower molars are formed, 
f Ann. des Sciences, Vol. iv. 1835. 
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Measurements : 

Maximum 
Co 

085 
(2) 

. 0.75 
(3) 

. 0*65 
(4) 

• Magdeburgh. 
Average 078 . 0*65 . 0*66 . 2*6 
Minimum 075 . 06 . 0.63 . 2*5 Wookey Hole. 

2. Pm 3. The median groove of the Pm 3 is far more vertical, and 

more strongly marked that in Pin 2, and is terminated interiorly at 
an average distance of 058 inches from the tumid base of crown. 
The two costae on the anterior area are faintly defined. The valleys 
are deep, and well marked. 

Inch. 

Maximum height of anterior area.1*7 
„ „ posterior area ....... T45 

Measurements: 

(l) (2) (3) (4) 

Maximum TOG 0'9 . 0 9 3*8 . Caswell Bay. 
Average . 0*96 0*83 . 0*86 3*46 . 
Minimum 0*88 0*76 . 0*85 3*4 . Wookey Hole. 

3. Pm 4. In Premolar 4 the anterior area is flattened, and 
traversed by a diagonal groove, more or less deep, separating the first 
from the second costa, the latter of which, more prominent than the 
fomer, is isosceles-triangular, with a tumid base. The median groove, 

deeper than in Pm 3, is terminated interiorly, at an average distance 
of 0*45 inches from the base of crown. 

Inches. 

Maximum height of anterior area.2*22 
„ ,, posterior area.1*85 

Measurements: 

(i) (2) (3) (4) 
Maximum . 1*4 103 . 1*08 4*6 . Ilford. 
Average . 1*23 103 . 1*0 4T 
Minimum . 1T5 ITS . 1*08 4 . Wookey Hole. 

4. M l. In M 1, as in the two following molars, the posterior collis 
is, relatively to the other two, much larger than in the Premolar 
series, and the median groove traverses the base of the crown. 

Inches. 

Maximum height of anterior area ... . . . .2*2 
“ „ posterior area.1*9 

Measurements: 

(1) (2) (3) (4) 
Maximum . 155 1*1 . IT 5*1 . Ilford. 
Average . 1*39 1*17 . 1*12 4*64 
Minimum . 1*25 1*15 . 1*15 4*5 
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5. M2. With the exception of the increased depth of the median 
groove and the larger size, I am unable to detect special character¬ 

istics in M 2. 

Measurements: 

Maximum . 
0) 
1-75 

(2) 
1T5 . 

(3) 
1T7 

(D 
53 . Ilford. 

Average 1*57 1*20 . 1T2 5-01 
Minimum . 1-4 IT 9-5 4*7 . Wookey Hole. 

6. M 3. The median groove in the last molar reaches its maximum 
depth ; the posterior area is either rounded off to join the posterior 
wall of the posterior collis, or, more usually, is slightly flattened, 
especially in the unworn tooth. The posterior collis is wider at the 
base than in the other molars, and of greater posterior extension. It 
is equal, or sub-equal to the median. 

Measurements: 

Maximum . 
(i) (2) (3) (4) 
2T 1-2 . IT 5T5 . Wirks worth. 

Average 1-69 1T6 . 1-09 5-27 
Minimum . ITS 1*2 . 1*0 4*85 . Wookey Hole. 

§ 7. The Upper Milk Molars.—The Upper Milk Molars# of 
JR. tichorhinus, four in number, and, with the exception of Dm 1, in 
plan resembling the true molars [§ 5. § 6-4, 5, 6.] differ from them 
in their far smaller size, in their valleys being relatively much larger, 
their colies much smaller, and in the second costa always being the 
higher. The median groove traverses the base of all. 

1. Dm 1. The first Milk Molar t [fig. 1], of which I have seen 

only one example, presents four well marked costse (K) on its external 
surface, the first divided from the second by a broad Y-shaped 
depression, that from the third by the broad median groove (I), while 
a narrower and more shallow groove divides the third from the 
fourth. 

The anterior valley (A) is divided into three portions by the 
fused combing plates [Gr, H]. The first of these is a deep open 
cavity, the second the space intercepted by the combing plates, and 
lastly, at a higher level the inner and smaller cavity. 

The anterior collis (D) is split up as it were into two 
cusp-like portions of which the posterior is the higher, by the fused 
combing plates that enter into the internal surface of the tooth. 
The median collis (E) is very large, and the posterior valley (B) is 
far larger than the anterior (A). The anterior portion of the crown 

* The verticality of the colies, and the non-development of the anterior combing 
plate in fig. 125 of The British Fossil Mammals, prove that the tooth figured is not 
that of It. Tichorhinus. It probably belongs to R. hemitoeclius (Falc.) 

f Dr. Schmerling, Eecherches sur les Ossemens Fossiles decouvertes dans les 
caverne de la Province de Liege, Yol. ii. pi. xxiii. fig. 3, gives a figure. 
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presents an ascending trenchant edge. The posterior surface is 
rounded and flattened. Of the four fangs the anterior and posterior 
pair are respectively fused together, as in the lower molars. 

Measurement: 

(1) (2) (3) (4) 

Wookey Hole 0-8 . 05 . 0'8 . 27 

2. Dm 2. [fig. 2] The second Milk Molar bears four and 

sometimes 5 costae (K). The groove between the first and second 
is by far the deeper. The anterior collis (D), small and slightly 
curved, is sometimes divided from the exterior lamina (L) by a 
depression. Anterior to the point of juncture is a broad trenchant 
plate in the unworn and partially worn tooth overlapping the pos¬ 
terior and outer edge of Dm 1. The median collis (E) is divided 
from the posterior (E) by a depression in the unworn tooth. The 
entrance of the anterior valley is wide, and partially blocked up by 
a cusp ; and in all that I have examined there are small vertical folds 
on the posterior wall. The combing plates are fused together insu¬ 
lating the accessory valley (C ), the walls of which are sometimes 
minutely folded. 

Measurements:# 

(i) (2) (3) (4) 
Wookey Hole 1*2 . 12 . 1*1 . 3 9 

„ . 12 . 12 . 115 . 4*0 

3. Dm 3. f (fig. 3) Of the four costae of the third Milk Molar 

the second (K 2), round and tapering, is mapped off from the first 
by a deep Y-shaped groove. It extends to the summit of the 
anterior as the faint and low third does to that of the posterior area. 
The median groove (I), inclined a little forwards, is well marked, and 
posterior to it is a faint elevation in the upper half of the tooth. 
The posterior wall of the anterior valley (A) is folded; its entrance 
is wide and sometimes blocked up by a cusp. The accessory valley 
(C) is completely insulated by the fused combing plates. The 
guard strong, but irregular at the inner side of the anterior aspect, 
and broken into cusps, is continued on the plate that overlaps the 
preceding tooth, as in Dm 2. 

Measurements: 

(1) (2) (3) (4) 

Maximum 1-4 . 15 . 1-4 . 5 0 Wookey Hole. 
Average 1-3 . 1*48 . 1'38 . 4*8 
Minimum 1*32 . 1-42 . T26 . 47 Wookey Hole. 

4. Dm 4. (fig. 4) Of the four costae (K) of the last Milk Molar, J 

* I am unable to give average measurements, as, with the two above exceptions, 
all I have examined arc germs with the base of crown more or less broken, 

f Comp. fig. 7, pi. xxiii. of Dr. Schmerling. Op. cit. 
j Comp. pi. xxiii. fig. 10, of Dr. Schmerling. Op. cit. 
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the second is strongly marked, the third broad and ill-defined, and 
traversed in its upper half by a faint depression. The groove pos¬ 
terior to it is broad and shallow. The anterior valley (A) advances 
with scarcely any curvature straight to the anterior and outer angle 
of tooth. The combing (Gr H) plates are fused together except in 
one instance. The anterior collis (D) is much larger than the 
middle (E), and is deeply marked by the inner termination of the 
guard. 

Measurements: 

Maximum . T6 . 1*8 . 1'75 . 60 , Kents Hole. 
Average . . 1.51 . 1.62 . 1*57 . 5*8 
Minimum . . 1*4 .1*58.Wookey Hole. 

§ 8. Lower Milk Molars.—The two lower jaws from Thame 
and Lawford, in the Bucklandian Museum, already alluded to 
[§ 4,] and described by Professor Owen,* as containing the Pre¬ 
molar dentition, differ from the rami of the adult in the following 
points. The first tooth is situated far nearer the symphysis, all 
the teeth are much smaller in vertical height, the fangs are much 
less solid and more divaricant, with the exception of Dm 1, than in 
the permanent series. They in common with others that I have 
examined, by all these characteristics are shown to be young jaws 

containing the milk dentition, a portion of which (—Dm 3, and 4,) 
—I found in situ above Pm 3, 4, in the jaw of an adolescent animal 
from Wookey Hole. The argumentsf therefore based upon the 
hypothesis that these jaws contain the permanent dentition, and 
especially Pm 1, fall to the ground. The teeth in outline only, 
and general arrangement of valleys and colies [§ 6] resemble the 
permanent series. A glance, however, at the measurements of each, 
shows the vast difference between them. 

The fangs are 4, those of Dm 1 excepted, divaricant, excavated 
underneath, and connate as in the permanent lower molars. 

1. Dm 1. Pig. 5, 6, a and the median groove (I) faintly impressed 
on Dm 1 and extending from the apex of the crown to the 
posterior angle of the base cuts off an anterior area (M) twice 
as great as the posterior. The former of these is also divided 
by a faint diagonal depression into two costae, (K) of which 
the second is tumid, and more prominent than the first. Of the 
two valleys, the anterior (A) is but faintly impressed, the poste¬ 
rior (B) is deep, and constricted apically by the large posterior exten¬ 

sion of the median collis (E) as in Pm 2. The anterior portion of 
the crown presents a trenchant ascending slightly curved edge, the 
anterior collis (D) being very small and insignificant. The two con¬ 
nate fangs are either implanted in one alveolus, or in two with but 
a thin partition between them. Of unusual length and far more 

* Brit. Foss. Mam. pp. 337—342. Figs. 128, 137. f Op. cit. pp. 363, 364. 
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stout than the rest of the fangs, the consequent depth and size of the 
alveolus has given rise to the supposition, that it must have be¬ 
longed to a premolar one. In one specimen, in my possession, it is 
visible even after the appearance of Pm 2 above the jaw. 

A beautiful figure of this tooth is given in the British Foss. Mam. 
fig. 137, together with a description, page 339. The vertical 
height of an unworn crown from Wookey Hole is 0*6 inches. 

Measurements: 

(l) (2) (3) (4) 
Wookey Hole . . . 06 . 04 . 0.46 . 20 
Wookey Hole .... 0*5 . 0-38 . 045 
Lawford .058 . 036 . 0545 

2. Dm 2. (Fig. 5, 6, /3) In Dm 2, the median groove is strongly 
impressed, the depression dividing the first from the second costa 
is shallow and wide. The second costa (K 2) is by far the most 
prominent. The anterior valley (A) is well marked, open, and sub¬ 
divided into three portions by two small processes of enamel, of 
which the middle is the larger. The deep posterior valley (B) is 
constricted by the posterior extension of the median collis (E). This 
bears a faint cusp posteriorly about | of the length of tooth from the 
base of crown. 

Measurements: 

(1) (2) (3) (4) 

Lawford ..... 085 . 05 . 06 
Wookey Hole .... 0*95 . 0‘53 ; 065 . 2'8 
Wookey Hole .... 0 85 . 0'53 . 06 

3. Dm 3-4. The following characteristics, which obtain in a large 
number of teeth, show that they are either the third or the fourth 
milk molars. I can detect no difference between them. The median 
groove (I) is well developed, and insulates the anterior from the pos¬ 
terior lobe, as in the true molars. The anterior area (M), the higher 
of the two, is flattened, and divided into two costae by a vertical de¬ 
pression, more or less deep. The anterior valley (A) is at a higher 
level, and smaller than the posterior. The anterior collis (D) is larger 
than the posterior, and is flattened. 

The tooth y in Figs. 5 and 6 is the third of the milk series. 

Measurements: 

Dm 3 (i) (2) 3) 
Jaw, Wookey Hole 1-35 . 0*75 . 076 

„ Lawford . . . 1-33 . , 0-73 . , 075 
„ Thame .... 1*3 . , 083 . , 083 

Dm 4 
Jaw, Lawford . . » 1-3 . 08 . 0-88 

„ Thame .... 1-36 . 093 . 925 
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EXPLANATION OF FIGURES. 

A, Anterior. B, Posterior. C, Accessory Valleys. 
D, E, F. Anterior, Median, Posterior Colles. 
G, Anterior, H, Posterior “ combing plates.” 
1, Median Groove. 
K, Costae. 
L, Exterior Lamina. 
M, Anterior, N, Posterior Area. 

Fig. 1. Dm 1. Upper Jaw, Wookey Hole. 
2. 2. ,, „ 
3. 3. „ „ 
4* 4. ,, ,, 
5. Lower Jaw, containing Dm 1, 2, 3, from Wookey Hole. Exterior View. 
6. „ „ „ „ „ Interior View. 
7. Premolar 2 of the Lower Jaw, right side. 

LVII.—On Animal Dextrine, or Amyloid Substance, its 
History and Physiological Properties. By liobert 
MacDonnell, M.D. 

It is now some years since materials resembling in some respects 
starch or dextrine of vegetable origin, have been recognized in the 
animal organism. The term Amyloid substance, so simply indicating 
this resemblance to starch, has been applied to these materials ; and. 
we now know that under this common name are embraced at least 
two compounds, which appear to be essentially distinct from each 
other. These I have elsewhere proposed to indicate as the Amyloid 
substance of Bernard, (or of the first species) ; and the Amyloid sub¬ 
stance of Yirchow, (or of the second species). The former is that of 
which I treat in the following pages; the latter, discovered by 
Yirchow, in 1854, and now familiarly known to pathologists, although 
possessing many of the structural, chemical and optical properties of 
starch as it occurs in plants, cannot in the present state of our know¬ 
ledge be considered as the animal dextrine. 

The discovery of the Amyloid substance of Bernard was an¬ 
nounced by the distinguished Professor, whose name it bears, at the 
meeting of the Academie des Sciences, held on March 23rd, 1857. 
Professor Bernard, in obedience to his theoretic views as to its use, 
named it “ Glycogenic Substance.” Hensen, somewhat prior to 
Bernard, and quite independently of him, had isolated this substance, 
the discovery of which, without doubt, constitutes one of the most 
important facts of animal physiology. Since its discovery its physi¬ 
ological properties and relations to various organs and tissues have 
been carefully investigated by various physiologists, and by none 
more successfully than by M. Charles Bouget. 
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In the following pages it is not intended to advance any theoretic 
views as to its function or ultimate destination in the animal eco¬ 
nomy, hut simply to bring before the reader a resume of what is 
known as to its physiological properties and relations. 

The Amyloid substance of Bernard, or of the first species, is a 
ternary compound, isomeric with dried grape sugar. It is a neutral, 
whitish, inodorous, insipid matter, soluble in water, insoluble in 
alcohol and strong acetic acid. Its solution in water is milky and 
opalescent. 

In the presence of saliva and other animal ferments, it is con¬ 
verted into sugar, which ferments on the addition of yeast, and 
reduces the cupro-potassic solution; iodine in contact with it pro¬ 
duces a peculiar brown colour, more or less intense, disappearing on 
the application of heat, and reappearing when the solution cools 
below 80°; like vegetable dextrine it causes the plain of polarization 
to deviate to the right. 

In order to determine its presence in any tissue perhaps the 
readiest method is to use the microscope. By adding some acidu¬ 
lated tincture of iodine the characteristic brown colour is at once 
produced. This may be dispelled by gently heating the slide, and 
returns when it has cooled. Many of the tissues, however, in 
which it exists, contain it so abundantly that it can be obtained even 
from small portions in sufficient quantity for chemical examination. 

It may be obtained, according to circumstances, by any of the 
following processes :—1st. Alcoholic process. Cut the organ or tissue 
(say the liver of a recently killed rabbit, lately fed on carrots and 
in full digestion) into thin slices and throw them into rather more 
than their own bulk of boiling distilled water, boil for a few minutes, 
then bruise the whole to pulp in a mortar; boil once more for a few 
minutes, throw the whole in a filter, and allow the milky solution, 
which passes through, to fall into four or five times its volume of 
alcohol. The amyloid substance falls as an abundant, white, flaky 
precipitate; any albuminoid matters present are of course precipi¬ 
tated along with it, and must be got rid of by washing the precipitate 
with a strong solution of caustic potash. 

This process is best adapted for tissues in which albuminoid matter 
is not abundant, as the liver, and if instead of using alcohol, methy¬ 
lated spirit be substituted, the amyloid substance may be got in a 
state of tolerable purity at a moderate cost, and at least sufficiently 
pure for many experimental purposes. In this way also the amount 
existing in any liver may be very accurately determined, even without 
the use of the solution of caustic potash, as the quantity of gelatine 
extracted from the liver by so short a time of boiling is very small 
indeed, and does not interfere with general results. 

2nd. Acetic acid process. The organ, or tissue, to be examined is 
boiled is a small quantity of distilled water ; the whole is then bruised 
in a mortar with animal charcoal thrown in a filter, and the droppings 
allowed to fall into glacial acetic acid. The amyloid substance falls 
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as a more or less abundant flaky precipitate. Gelatine and casoin are 
not completely arrested in the filter by animal charcoal, but the first 
is soluble in acetic acid, and the second, although at first precipitated, 
is at once redissolved by the glacial acid. This process is an excellent 
mode of determining whether the amyloid substance of Bernard is 
present in any tissue, but it is not an economical mode of pre¬ 
paring it in large quantities, and moreover it is necessary to wash the 
precipitate repeatedly with alcohol to get the material free from acetic 
acid, which cannot be altogether got rid of by evaporation. 

3rd process, by means of an alcoholic solution of potash. This 
mode answers remarkably well for dealing with small portions of the 
tissues of young or foetal animals. A strong, nearly saturated solu¬ 
tion of caustic potash in alcohol is to be prepared, it must be used 
soon after being made, as it is likely by keeping to become brown of 
the colour of sherry ; a portion of the tissue to be examined is placed 
in a test tube, and some of the alcoholic solution of potash poured 
in it; it is then let stand for twenty-four hours, when upon shaking 
it, it dissolves away the azotised matters, leaving a white precipitate 
of the amyloid substance. This is to be acted upon again by further 
addition of the same solution, and afterwards washed free of potash 
with alcohol. 

This process is not satisfactory in its application to the tissues of 
the adult animals, for the albuminoid materials are dissolved with 
greater difficulty, and in dissolving, become of so dark a colour that 
it is difficult to obtain a pure specimen even when the tissue is rich 
in animal dextrine. 

Not long since the amyloid substance of Bernard was regarded as 
a product, formed exclusively by the liver ; we now know, however, 
that it is by no means limited to one organ or one tissue, and that 
although the liver is the chief focus of its formation during adult 
life, during foetal existence it is met with much more widely 
distributed. 

On the Formation by the Liver of the Amyloid Substance 
of Bernard. 

Has the liver the power of forming amyloid matter of the first 
species from azotised materials ? This question may be answered in 
the affirmative. The connexion between this substance and sugar 
is so close that the question may be made more general. Are sac¬ 
charine and amylaceous matters formed in the animal economy from 
azotised materials P Chemists have obtained of late years a con¬ 
siderable number of results which tend to show that ternary com¬ 
pounds may result from azotised elements. Lehman obtained sugar 
from hacmatine. Hogs fed for many days exclusively on flesh meat 
are found to have animal dextrine in the liver, and on being killed 
sugar is found in the blood and tissue of that organ. Bitches fed 
exclusively on flesh meat for many days continue to form milk con- 
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taining sugar. I have verified the same fact in cats. It has been 
argued, however, that nevertheless the saccharine and amylaceous 
matters are not formed within the system, but enter from without ; 
that herbivorous animals find in vegetables the amylaceous prin¬ 
ciple ; that it accumulates in their tissues and thus gets entrance to 
the organisms of the carnivora which devour their flesh. 

That this is not the case I have already shown by a careful 
examination of the flesh meat of our markets. It is certain that the 
mutton, beef, veal, rabbit flesh, &c. of our markets contain ordinarily 
not a vestige of amyloid substance. When, however, adult animals 
are fed on food containing much starch or sugar the muscular tissue 
becomes impregnated with dextrine having all the characters of the 
amyloid substance of Bernard. A pigeon was fed for six days on 
starch and sugar; the liver yielded 25 5 grains of amyloid substance, 
and 5 grains of an identical material were obtained from the muscles 
of the breast. Lawson has demonstrated its presence in the flesh of 
horses; it exists also in the flesh of hybernating animals, but not 
abundantly, and whether in this case it is merely an impregnation of 
the muscles with a material formed in excess by the liver, or whether 
it is an arrest of the normal nutritive process of muscle resulting 
from inactivity it is not possible to determine with exactness. 

Dr. Davy has shown how great is the effect of diet containing 
much starch and sugar in the amount of amyloid substance formed by 
the liver. Indeed it is surprising, and almost incredible, to what a 
degree and with what rapidity the liver may be increased and di¬ 
minished in bulk by the administration of particular kinds of diet. 
How far this is due to the quantity of animal dextrine stored up in 
the liver the following table will show. 

Table showing the quantity of amyloid substance found in the entire 

liver of animals fed for some days on the following materials. 

On a diet con¬ 
sisting almost 
exclusively of 
sugar & starch. 

On a diet of 
fat. 

On a diet of 
glutin bread. 

On a diet of 
gelatine. 

Dogs . . 980 grs. Hardly any 125 grs. Hone 
Bats . . 7 „ JNone 3 „ 55 

Pigeons 25i „ . 1 „ V 

Babbits 45 „ }} „ 55 

It would appear, therefore, that Prof. Bernard is in error in 
asserting that the animal organism can prepare amyloid substance 
from gelatine.* According to my observations the livers of dogs and 

* L’Union Medicale, No, 35, p. 554, 1859. 
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rats fed on gelatine give the same results as the livers of those 
animals when no food at all is given to them: and the same is true 
when they are fed on fat. 

The amyloid substance found in the tissue of the liver is met with 
in greatest abundance about six hours after a full meal, and from 
this time, if the animals are not fed, it diminishes gradually, and after 
some days of abstinence has wholly disappeared. This disappearance 
of it during abstinence is not retarded by keeping the animals at an 
elevated temperature, nor accelerated by the reverse. 

It is a fact worthy of observation, that the liver in carnivorous 
animals is much larger than in vegetable feeders, and also that the 
larger the liver is the less is the per centage of the amyloid substance 
contained in it, the animals of course being fed on their ordinary 
food, in health, and killed during digestion. Thus in cats the liver 

on an average weighs the y-yth part of the weight of the animal’s 
body, while in rabbits that organ does not generally exceed from the 

-^th to the 3*yth part of the weight of the animal, while the cat’s 
liver yields on an average 15 grains per cent, of amyloid substance, 
and the comparatively small rabbit’s liver 3*7 per cent. 

From a considerable number of observations it may be stated in 
general terms that the livers of healthy cats fed exclusively on meat 
are nearly double the weight of the livers of rabbits, the animals 
being of the same size and killed at the time of full digestion. But 
the livers of the meat-eaters are not nearly so rich in amyloid sub¬ 
stance, so that even allowing for the much greater bulk, the liver of 
a large well fed cat will not yield more than two-thirds as much of 
this material as the liver of a healthy rabbit fed on carrots, bread, 
and parsley. 

It is not necessary that saccharine or amylaceous substances 
should be present in the food to ensure the formation of amyloid 
substance by the liver: strictly carnivorous animals seem to form 
it even more readily from meat than from vegetable food if the latter 
can be introduced. Cats are sometimes found to be very fond of 
asparagus, yet if fed on this vegetable the liver gets small and forms 
but little amyloid substance. Two young cats of the same age, size, 
colour, and sex, were fed, one on meat, the other on asparagus, for 
eight days; they were then killed, the liver of that fed on meat 
weighed 1230 grs. and yielded 17 grains of amyloid substance ; while 
the liver of the other weighed but 630 grs. and gave but 3 grs. of 
amyloid substance. In short, in the coure of a few days the liver of 
one was found to weigh little more than half as much as that of the 
cat fed on the diet which it is natural to presume was best fitted for 
its nourishment, although less rich in saccharine materials. On the 
other hand, in rabbits fed for some days on boiled eggs, meat and 
butter, the amyloid substance had diminished in quantity as much 
as if they had not been fed at all. 
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Of the Formation of the Amyloid Substance of Bernard in the 
Flacenta and other Structures. 

Next to the liver the placenta was the first organ in which animal 
dextrine was found to exist. Bernard discovered it in the placents of 
rabbits, guinea pigs, etc., the epithelial cells of which are filled with 
it at an early period of their development. As met with in the pla¬ 
centa it has the same characters identical as when found in the liver. 
Its presence in the placenta- cells may be readily demonstrated under 
the microscope by the aid of the acidulated tincture of iodine; it 
may however be obtained from the placenta by any of the methods 
already mentioned in sufficient quantity to be submitted to chemical 
examination, converted into sugar, fermented, &c. The cells con¬ 
taining it appear to be situated principally between the maternal and 
foetal portions of the placenta. The multiple placentulae (cotyle¬ 
dons) of the ruminants do not contain any amyloid substance, but 
Bernard observed that in this class of animals this substance is found 
in certain cells of the amnion, which in some ruminants are collected 
in masses on the foetal surface of this membrane. These little 
masses, which true to his glycogenic theory he names “ les plaques 
hepatiques de l’amnios,” in the cow are studded in great numbers 
over the inner surface of the amniotic membrane : to the naked eye 
they look like drops of bees’ wax of various sizes, from that of a 
millet seed to that of a split pea, or larger, sticking over the amnion 
but not evenly distributed over it. These amyloid patches of the 
amnion have not the appearance of being glandular bodies, but con¬ 
sist of large epithelial scales filled with amyloid substance. In the 
sheep, patches of the same kind as in the cow do not exist. In this 
animal the amyloid substance exists in the epithelial cells which line 
the sac of the amnion and in the papillae found in this membrane 
where it covers the funis and elsewhere. It is apparently about 
equally abundant in the placenta of cats and rabbits, and in such it 
is found in larger quantity at a time when the growth of the foetus 
is progressing rapidly. The placenta taken from a single female 
rabbit four weeks pregnant gave five grains, those from a female cat 
five weeks pregnant, six grains. Shortly before the birth of the 
young it has almost, if not totally, disappeared from the placenta. 

The presence, however, in the amnion or placenta of epithelial 
scales, containing amyloid substance, is a fact of quite secondary 
importance to the general fact that this substance enters largely into 
the constitution of most of the tissues of the embryo. Its existence 
does not indicate a new function of an organ or tissue doing tempo¬ 
rarily the duty of the liver, but it indicates a new fact with regard to 
the development of certain structures :—a new property of tissue. 

By observing that lactic acid was abundantly developed in the 
muscles of the foetus, Prof. Claude Bernard was led to discover 
sugar in this tissue, and subsequently amyloid substance. In his 

N. II. R.—1863. 2 O 
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Lectures on Experimental Physiology (1854-5, p. 250) he has drawn 
attention to the existence of a sort of animal fecula in the muscles 
and lung of the foetus : but at this time he did not isolate it so as to 
investigate its properties. At a later period he communicated an 
elaborate memoir on the subject “ of the glycogenic matter (amyloid 
substance), considered as a condition of development of certain tissues 
of the foetus before the appearance of the glycogenic function of the 
liver,” to the Academy of Sciences. This memoir was read on the 
4th of April, 1859. In a note likewise, appended to the termination 
of his memoir, “ upon a new function of the placenta,” in the 2nd 
volume of the “ Journal de la Physiologie, &c.” page 39, he speaks 
on the same subject. “ In the foetus,” he says, “ there exists glyco- 
“ genic cells in the various epitheliums of the digestive and respiratory 
“ passages as well as in the skin and its appendages. The presence 
“ of glycogenic cellules may be very well observed, for example, in 
“ the soft horny structure of the hoof of the foetus of the cow, and 
“ this matter may be seen to disappear in the parts which are the 
“ seat of more advanced organisation. These obervations would lead 
ic one to think that in these instances the glycogenic matter is not 
“ changed into sugar, but that it seems to enter directly into the 
“ constitution of the tissues becoming organized along with it; and 
“ one may, I think, extend this idea and apply it to the development 
“ of the other tissues of the foetus which contain glycogenic cells, 
“ as well as to the phenomena of nutrition in the adult with reference 
“ to the part played by the glycogenic matter of the liver, &c. &c.” 

It must be remembered, however, by those who are anxious to 
establish with precision and truthfulness the history of this question, 
that the first researches of M. Charles Rouget, as to the existence of 
Zoamyline in the epithelial cells of the skin and mucous membrane 
were made prior to the note just quoted, and that the facts and ideas 
which this able physiologist has since developed in his articles “ on 
the amyloid substances in the tissues of animals,” in the second 
volume of the Journal de la Physiologique were set forth at several 
meetings of the Societe de Biologie, especially its meeting on the 
5th of March, 1859. 

Although Prof. Claude Bernard has by his discovery of the amy¬ 
loid substance of the liver, and by the addition of many interesting 
and important facts to our knowledge of this substance, done much 
for science, yet it would appear that M. Charles Rouget was in truth 
the first to give to these facts their true signification. It was he who 
announced that the presence of amyloid substance as a constituent 
part of the elements of normal tissues was not limited to a single 
order of animals, or to a single organ (the liver), but that these 
starch-like materials are common to the elements of many organs, 
sometimes only during certain periods of their development, some¬ 
times during life, and that they play an important part in the defi¬ 
nite constitution of the tissues of a great number of the invertebrata. 
He showed that in the larva of the batrachians, zoamyline, as he 
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named it, does not show itself in any tissue (except perhaps in the 
muscles which move the branchial arches) up to the moment of 
the appearance of the posterior limbs. It then makes its appearance 
in the cartilage of ossification of these limbs. In the embryo of the 
chick the cartilaginous tissue is also the first in which it shows itself, 
and up to the fourteenth day of incubation it is not to be met with 
m any other tissue, except the horny membrane of the bill. In an 
embryo of a sheep of about two months, the cells of the cartilage of 
ossification, and those of the trachea showed in contact with iodine 
a colour absolutely like that of the horn cells. The muscular 
elements of animal life contain also at this epoch a considerable 
quantity of the amylaceous plasma. These elements have at this 
period the form of tubes, and are composed of a membranous wall, 
of a cortical covering and of a central canal. The surcolimma is not 
sensibly coloured; the cortical covering, formed by the peculiar granu¬ 
lations of the muscular substance, is only coloured yellow, like all 
the azotised matters. Within the central canal neither the nuclei 
nor the granulations (generally of a fatty nature) take any peculiar 
colour; the violet tint is exclusively confined to the liquid, homo¬ 
genous, amylaceous plasma, which fills the central canal. 

It is, I believe, to the condition and properties of the amyloid 
substance as met with in young and rapidly growing tissues, that we 
must chiefly look for a full explanation of the true function performed 
in the animal economy by this widely diffused ingredient of the 
organism. There is still an extensive field here open to physiologists, 
and one which will doubtless amply repay labour expended upon it. 
In concluding this resume I may briefly enumerate the principal 
facts at present known concerning the existence of the amyloid 
substance in the foetal tissues. Any person who takes the trouble 
to examine the tissues of a mammalian foetus will be at first surprised 
with the large amount of starch-like matter with which they are 
impregnated. Nor is this confined to mammalia; indeed it would 
appear that there is a particular moment in their growth when this 
amyloid substance seems to be a formative matter from which many 
tissues are evolved ; that, in fact it is related to their growth and 
development as starch is to the growth and development of vegetable 
tissues. Let a small portion of the skin of a chick in ovo, at the 
moment when the epithelial cells have arranged themselves in the 
little masses which indicate the commencing development of the 
feathers, be placed under the microscope, and let some acidulated 
tincture of iodine be added, the peculiar brown colour will at once 
show every cell to be filled with amylacious matter, making a striking 
object. In the same way it may be demonstrated in the skin of the 
embryos of rabbits, cats, guinea pigs, sheep, oxen, pigs,&c. as also most 
abundant at the points where the aggregation of epithelial cells shows 
that the hairs are about to spring. Even more beautifully it may be 
seen in the denser horny structures; in the bill of the chick, the 
claws of the kitten, or the hoof of the foetal calf; and from the 

2 o 2 
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latter it can, by the alcoholic solution of potash, he obtained in 
sufficiently large quantity for chemical examination, fermentation, 
&c. Before the birth of the animal, as these tissues become fully 
developed, it vanishes from, or rather becomes in an altered form a 
constituent part of each. In the completely formed hair, feathers, 
horn of the foetus, it is no longer to be found. 

The muscular tissues of the foetus are full of it; from twenty to 
fifty per cent of amyloid substance can be extracted from the muscles 
of foetal calves, of from three to seven months, by the aid of the 
alcoholic solution of potash. If a portion of the muscular tissue of 
a foetal calf, of about three or four months, be perfectly desiccated 
on a water bath and the residue reduced to fine powder, the albu¬ 
minoid part may be washed out by treating it repeatedly with freshly 
made alcoholic solution of potash: one may thus obtain tolerably 
pure animal dextrine, equal in amount to nearly one half of the dry 
residue of the muscle so treated. The amyloid substance obtained 
in this way does not very readily become transformed into sugar on 
the addition of saliva; whether this may be caused by something 
peculiar in its constitution, or by the difficulty of getting, even after 
repeated washings, completely free of the potash, I have not yet been 
able satisfactorily to determine. It is very difficult, if not impossible, 
by any process to obtain it from the muscular tissue of the foetus 
without more or less admixture of azotised matters. It is found 
abundantly in the lungs of foetal animals, but not in bone or nervous 
tissue; neither does it exist in glandular structures save in their epithe¬ 
lial cells. Not even in the liver itself is it found during the early months 
of intra-uterine life. At the time of birth it has disappeared in some, and 
I believe I may say notably diminished in all the tissues in which it 
exists during uterine life. But to what extent and at what rate it dis¬ 
appears shortly before birth are matters for further investigation, 
and of investigation requiring time ; inasmuch as there is some 
difficulty in procuring foetuses in sufficient numbers and sufficiently 
fresh, as the substance to be estimated is prone to decomposition 
from keeping. 

LVIII.—Wild and Tame Cattle oe Cambodia. 

* Among the Huminantia, Cambodia has six species of Deer, three 
of wild cattle, and the Buffalo. Perhaps the most interesting 
novelty in East Indian Zoology to be found in Cambodia is the three 
species of Bovidce. They are named by the people, ngua hating, 
ngua deng, and ngua dam. The first species is a rare animal of 
colossal size, with enormous horns. Its colour is black, and its 
motion is described as a continuous jump. Erom its great strength, 
it is much feared by the two other species, and even, it is said, by the 
Bhinoceros,* which cannot withstand its force and agility. The 

* Probably the Rhinoceros sondaicus; but the two-horned h. surnatranus is 
likely also to be found in Cambodia, as elsewhere in the Indo-Chinese region. Vide 
Journal of the Asiatic Society of Bengal, vol. xxxi. (1862), p. 151. 
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second named species, ngua deng, or red ox, is also of great size. 
The bulls have large horns, stretching forward; the cows are similar 
to the common domestic animal of the same species [?], but have 
not the hump. Both male and female are of a uniform brownish- 
red colour, with the belly and throat white. The third species, ngua 
dam, or black ox, is like the preceding in size; their colour is a black, 
or blackish grey. The cows, unlike the red cattle, have short horns, 
curved forward, and have not the pendent pouch of skin which the 
cows of the preceding species have under the throat. They frequently 
occur on the plains, in herds of from 50 to 300 at a time, and afford 
good employment to the huntsman. In the domestic state, two 
species of oxen are to be met with ; they are universally employed 
as beasts of burden. The one is the common humped species, and 
the other one is a small race, of a red colour, without humps ; both 
kinds have very short horns. The first occurs black, white, and red. 
The Buffalo, also extremely common in the domestic state, is more 
generally wild, the abundant pastures affording such great facilities 
for their increase. Those wild are of a much greater size than those 
domesticated, and have horns of enormous size. They are also en¬ 
dowed with an extraordinary amount of strength, and it is said, can 
knock over a good-sized Elephant. The horns and hides of this, 
as well as the oxen, form articles of commerce.”—Notes on the An¬ 
tiquities, Natural History, fyc. fyc., of Cambodia. # * * By 
James Campbell, Esq., Surgeon, B.N., E.B.Gr.S. Journal of the 
Royal Geographical Society, Yol. xxx. (1860), p. 197. 

Now what can all these bovine animals be ? 
1. The Buffalo is clearly distinguished, both wild and tame; the for¬ 

mer being not improbably the descendants of domestic Buffaloes that 
have returned to wildness ; for the Buffalo is not usually considered to 
be indigenously wild in the countries lying eastward of the Bay of 
Bengal. I remark, however, with surprise, the alleged difference of 
size between the wild and tame animals of this species, which is also 
the case in India, because in Burmah the tame Buffaloes approxi¬ 
mate to the wild in magnitude and in development of horns. (Vide 
Journ. As. Soc. B. xxxi. p. 340.) The supposed reason for the com¬ 
paratively stunted development of the domestic Buffaloes of India 
is, that the calves are deprived of an adequate supply of milk ; but in 
Cambodia there would seem to be the same degeneracy in the 
domestic animal, although the Cambodians, as we may presume from 
analogy with the contiguous kindred nations, do not milk their 
cattle. 

2. The ngua hating, from its “ colossal size” and prowess, can 
hardly be other than the Graour, or Pyoung, of the Burmese, Pos 
gaurus ; but this animal has by no means “ enormous horns” for its 
stature and bulk; and the very largest Burmese Giaours (or “ Bison” 
of Anglo-Indians) have comparative'y short and thick and stubby 
horns. (Vide Journ. As. Soc. B. xxxi. p. 336.) This animal not 
only inhabits all suitable parts of India, but also the Indo-Chinese 
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region and Malayan peninsula as far southward as Singapore; but 
its range does not extend to the great eastern islands. 

3. The ngua deng, or “red ox,” must surely he the Tsoing of the 
Burmese, or B. sondaicus ; a fine young bull of which, received from 
Upper Pegu, is now living in the Zoological Society’s G-ardens, 
Begent’s Park. This animal inhabits also the Malayan Peninsula, 
and the Islands of Borneo, Java, Bali, and Lombok; but has not 
been observed in Sumatra. In Bali it would appear to be extensively 
domesticated. 

4. The ngua dam, or “ black ox,” occurring “ on the plains, in 
herds of from 50 to 300 at a time,” I can make nothing of. It cer¬ 
tainly cannot be the Gayal (B. frontalis), or mWhun, of the hill 
ranges bordering on the valley of Asam to the south ; because the 
Gayal is emphatically a hill species, which soon pines and dies if 
removed to the hot plains, and moreover has the dewlap considerably 
more developed than in either of the two preceding species. The 
Gayal is not known to occur southward of Akyab, but abounds (in 
the domestic state) in the hills along the Kaladyne river (which flows 
from the north into Akyab harbour), and thence northward through 
Chittagong and Tippera, to the Khasya hills and ranges of mountains 
bordering the valley of Asam to the south, and along them eastward 
to the Mishmi hills at the head of that valley. The domestic 
herds are even found together with those of yaks: thus Lieut. 
K. Wilson, in his Memoir of a survey of Asam and the neigh¬ 
bouring countries (As. Bes. xvii. p. 387), notices that “ Mit’huns 
and chori-tailed cows were grazing in great numberswhich im¬ 
plies that the Gayal can withstand a considerably low tempera¬ 
ture for an animal of its particular subgroup, inasmuch as the 
yak is incapable of enduring even moderate heat. Whatever the 
ngua dam, or “black ox,” of Cambodia may be, it most assuredly is 
not the Bos frontalis. Moreover, I know of no wild bovine species 
whatever that could be correctly described as having, in either sex, 
“ short horns, curving forward.” 

5. The domestic humpless species, with short horns and of a 
red colour, is likewise enigmatical. It is perhaps identical with the 
Siamese humpless domestic race noticed by Mr. Crawfurd in his 
* Mission to Siam and Cochin China,’ p. 430, to which the attention 
of Sir B. H. Schomburgk (our respected Consul at Bangkok) has 
been directed; or it may prove to be a domesticated race of the B. 
sondaicus, like that of the island of Bali. But conjecture in such 
matters is of little avail. 

As horns of all these beasts would appear to be articles of com¬ 
merce, specimens of them might perhaps be sometimes obtainable, 
which would suffice to determine certain particular species as inhabi¬ 
tants of the country: but the difficulty of getting hold of speci¬ 
mens of such large animals, and of preparing and preserving even 
their skulls, can be appreciated only by those who have had some 
experience of travelling and collecting objects of natural history in 
so wild a region. Enw. Blath. 
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LVII.—Report on the Departments of Natural History in 

the British Museum for the year 1862.# 

At the period when the Natural History had assigned to it its 
share of exhibition space in the present building, a certain proportion 
of the specimens of each department had to be preserved in store. 

The proportion of these specimens was greatest in the Depart¬ 
ment of Zoology; and the accumulation of unexhibited or store- 
specimens in the localities assigned for their reception had become 
so great, and the condition of those localities was such, as to call for 
a Deport and representation as to the unsafe state of the specimens 
from the Keeper of the Zoology, dated 16th January, 1854. Addi¬ 
tional space, if not for exhibition, yet suitable by dryness and venti¬ 
lation for the better preservation of the store-specimens, was asked 
for. 

From that date to the present, circumstances have prevented the 
acquisition of the desired additional space; nevertheless there has 
been an annual, and, in most years, augmenting addition of choice 
rarities to the vaults and recesses assigned for storage. 

The arrangements made after the Report of 1854, for heating and 
ventilation, have, in a great degree, prevented the effects of damp; 
but the degree of heat for this purpose injuriously affects the speci¬ 
mens preserved in spirits of wine, by accelerating its decomposition 
and evaporation. 

Each successive year of such storage increases the difficulty of 
keeping the specimens in a good state, and concentrates the time 
and labour of the staff on works of preservation, to the arrest of 
those of progress and improvement. The tickets, also, of the speci¬ 
mens rapidly perish or become effaced in the atmosphere of the 
vaults ; they are as often renewed : but during the past year painted 
labels have been progressively substituted for the written records 
attached to the store specimens. 

By these labours, uninterruptedly attended to, the stored and 
unexhibited specimens, many thousands in number, may be reported 
in the following condition:— 

The unstuffed specimens of Mammalia are in a state fit for the 
purposes of scientific examination and comparison, and most of them 
in a state fit for future preparation and exhibition. 

The Bird Skins in boxes are in good condition. Some of those 
kept in cupboards in the vaults begin to show the effects of damp; 
but not, as yet, to the detriment of their utility for purposes of com¬ 
parison : they are not easily accessible for study. 

* Reprinted from a Return to an Order of the House of Commons for an Ac¬ 
count “ of the Income and Expenditure of the British Museum for the Financial 
Year ended the 31st day of March, 18G3, &c.” 
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The very large proportion of the class Insecta, preserved in 
drawers, and the dried specimens of Arachnida and Crustacea, simi¬ 
larly stored, are in a good state of preservation, and are more easily 
accessible for study or reference. 

The collection of Osteology is in a state of preservation, but the 
conditions of its present storage in the basement vaults detract 
greatly from its scientific use, through difficulty of access to the spe¬ 
cimens, and to the light requisite for examining them. 

The specimens of the class Mammalia, Heptilia, and Pisces, pre¬ 
served in spirits, and the specimens of invertebrate animals similarly 
preserved, have been kept by great expenditure of the antiseptic 
fluid in their present state of preservation. 

The classes of Tunicata, Acalepha, Annelida, and JEntozoa; the 
orders Nudihranchiata, Inferobranchiata; the families Limacidce, 
Oncidiadce, and Firolidce, and most of the class Cephalopoda, are pre¬ 
served in spirits, and stored in the vaults, where they crowd so 
closely the space allotted to them, that access to the specimens not 
in the front row is difficult and hazardous, and the utility of this part 
of the zoology is greatly abridged. These specimens of invertebrate 
classes and subordinate groups are in a state of preservation suitable 
for exhibition when the galleries may be acquired. 

In the public galleries the proportion of the stuffed mammalia 
standing on the floor and attached to the wall shows only the degree 
of detriment which is inevitable from exposure with the utmost 
amount of care. The specimens of this class in the glazed wall cabi¬ 
nets are in a state of preservation ; but, being divided amongst dif¬ 
ferent rooms and compartments, the purpose of serial exhibition of 
the class cannot be fulfilled, and they are so crowded as to cause in¬ 
convenience and loss of time to the conservator, as well as to the 
scientific examiner of particular specimens. 

The exhibited series of Birds is in a good state of preservation, and 
is arranged so as to give a serial illustration of the modifications of 
the class, and to afford facility of examination of individual spe¬ 
cimens. 

The exhibited series of Reptiles, Fishes, Invertebrate Animals, 
Nests and nidamental structures, Horns, Antlers, and the British 
Natural History are severally in a good state of preservation. 

The space respectively allotted to each class of the Zoology is 
now so filled as to lead to the necessity, often referred to in the 
reports from that department, of removing and rearranging a pro¬ 
portion of the exhibited series, in order to make room for some addi¬ 
tional specimen, the rarity or other quality of which may enforce its 
claim to public exhibition. 

The specimens of Fossil Remains exhibited and in store are in a 
good state of preservation. The exhibited specimens are instruc¬ 
tively arranged, and, in most instances, of easy access for scientific 
examination and comparison. Those which are stored in drawers, 
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or in parts of tlie Museum not accessible to the public, are well ar¬ 
ranged for study by scientific visitors. 

The series of the Mineralogy is in a good state of preservation, 
and in an improved state of arrangement, display, and classification. 

The additions in the year 1862 to the Department of Zoology are 
13,129 in number, and some of the more interesting specimens are 
noticed in the report from that department. The Troglodytes vel- 
lerosus, Gray, discovered by Captain Burton in the Cameroon 
Mountains of W. Tropical Africa, is a specimen of the adult male, 
and forms an instructive addition to the present rich series of the 
Anthropoid apes. 

Amongst the additions to the class Beptilia is a new tortoise, 
Cyclemys Mouhotii, discovered by M. Mouhot in the Lao Mountains 
of Cochin China. 

The Crocodilus Siamensis, known to, and specified by Cuvier, 
from a skull in the Paris Museum, is now represented in the British 
Museum by a perfect example, as are also the new species, Croco¬ 
dilus pondicerianus, Jacare longiscutata, and J. ocellata. A repre¬ 
sentative of a new genus (Chloroscartes) of lizard has been obtained 
from the Feejee Islands. Two remarkable forms of innocuous snakes, 
Cercocalamus and Brachyurophis, have been obtained from Central 
America; and from Africa a genus of viper (Poecilostolus), living on 
trees, which was discovered by Captain Burton in the Cameroon 
district. In the order Batrachia the Museum has acquired from 
Australia representatives of the genera Blatyplectrum and Cryptotis, 
and several new species of Limnodynastes. 

Of the additions to the class of Fishes, 1911 in number, during 
the past year, a few only are dried skins ; the rest being entire ani¬ 
mals, preserved in spirits. Dr. Gunther has determined and de¬ 
scribed more than 150 new species ; 128 examples of fishes have 
been added to the British Collection, a part of which were new to it, 
whilst the other species, now well exemplified, had been insufficiently 
represented by dried skins or deteriorated specimens. 

Other valuable collections have been received from Lapland and 
Sweden, through a collector, Mr. Wheelwright; those specimens 
illustrate the differences between allied species occurring on the 
Continent as well as on the British Islands. 

G. Y. Johnson, Esq., has continued to collect in the seas of 
Madeira; his collections are distinguished not only by the beautiful 
state of preservation of the specimens, but also by the discovery of 
several entirely new and highly interesting forms {Setarches, 
Nesiarchus, &c.). 

From the Mediterranean several collections have been received 
through Dr. Gulia of Malta, and Dr. Th. Gunther, besides some 
smaller additions. 

Asia.—-The fresh water fishes of the Holy Land are still desi¬ 
derata in the National Collection. 
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An important collection of Tropical Asiatic fishes has "been obtained 
from Dr. P. van Bleeker, containing typical specimens of the new 
species of Pharyngognathes and Anacanthines described by that 
ichthyologist in his forthcoming work on the ichthyology of the 
East Indian Archipelago. 

A second collection, made by one of the members of the Prussian 
expedition to Siam and Japan, and acquired by the Museum, is not 
inferior to the former; almost all the rare forms described in the 
“ Eauna Japonica,” such as Histiopterus, Velifer, Monocestris, &c., 
and especially all the Chondropterygian fishes, are represented in it. 

The last collection made by the lamented M. Mouhot in the 
interior of Siam contained several new forms, e. g., Catopra, &c. 

Her Majesty’s Consul at Pormosa, B. Swinhoe, Esq., has com¬ 
menced to collect and to send to the Museum the fishes of that 
island. 

Africa.—The assistance of John Petherick, Esq., her Majesty’s 
Consul at Khartoum, has been secured for procuring a complete 
series of the Pishes of the Kile, important not only for the 
naturalist, but also for the archaeologist. The last collection sent by 
that gentleman to this country has been carefully examined, and 
every serviceable specimen was procured at a moderate price, so that 
the British Museum now possesses the finest collection of the fishes 
of that river. 

The Clarotes, hitherto known from a single deformed example in 
the possession of Professor Hyrtl, of Vienna, is represented by 
specimens of all ages. 

Several small collections of fresh water fishes have been received 
from the western coasts; nearly all the specimens contained in them 
are either entirely new, or but little known ; some of the new species 
are extremely interesting, for instance, Mormyrus Petersii, with the 
lower lip produced into a long cone. 

Australia.—Mr Gr. KrefFt, acting curator of the South Australian 
Museum at Sydney, has adopted the plan of having his specimens 
named in accordance with those preserved in European collections. 
Por that purpose he transmits his duplicates at regular intervals to 
the British Museum, and, all the specimens being numbered, he 
receives the names in return; those specimens are of special par¬ 
ticular value, inasmuch as the locality of each specimen has been 
noted. Bare species, as, e. g., Atypichthys, JParma, LabricJithys, have 
been received through this source. 

America.—The fishes which have been received from the North 
American continent during the last year have come from the west 
coast. 

A series of the viviparous fishes Ditrematidce or Holconoti, in the 
most perfect state of preservation, has been obtained by the natu¬ 
ralist accompanying the British North American Boundary Commis¬ 
sion ; several undescribed species of Salmonidce from the rivers from 
the western slope of the rocky mountains are in the same collection. 
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Dr. Ayres, of San Francisco, has commenced to send typical 
specimens of the species described by him; among them is a new 
form, Pai'opJirys Ayresii. 

A splendid collection of the fresh-water fishes of Guatemala and 
Vera Paz has been sent by Messrs. Godman and Salvin; 16 
new species of Chromides have been already described, including re¬ 
presentatives of two new genera, Theraps and Petenia. 

In the foregoing observations on the additions of 1862 to the class 
of Pishes, it will be seen in how many parts of the world there are 
intelligent collectors, with a desire to co-operate with the Museum 
authorities in advancing Ichthyology. These remarks are also 
designed to indicate the extent of space which will be needed for 
the ulterior exhibition of the illustrations of the important and 
valuable class of fishes. 

One of the most remarkable of fossil specimens recently discovered, 
Archaeopteryx macrurus, Owen, has been secured, together with 
numerous other rare and unusually perfect fossils for the Depart¬ 
ment of Geology. These specimens are from the quarries of litho¬ 
graphic limestone at Solenhofen and Pappenheim, Bavaria. The 
Archaeopteryx, besides the principal bones of the limbs and of part of 
the vertebral column, and furculum, exhibits impressions of feathers, 
including “ primaries ” and “ under-coverts ” of both wings, and 
the “ rectrices ” and quill-feathers of the tail. By the latter, the 
fossil bird chiefly differs from living birds; its tail, consisting of 
20 vertebrae, is longer than the trunk, and a pair of feathers diverge 
from each of the vertebrae. The matrix of the Archaeopteryx belongs 
to the upper Oolite period, and is the most ancient in which fossil 
remains of a bird have, hitherto, been discovered. The class, how¬ 
ever, is indicated by foot-prints in older secondary formations. 

Bare and acceptable additions have accrued to all the Depart¬ 
ments of Natural History through the International Exhibition 
of 1862. 

The Geological and Mineralogical Departments have been en¬ 
riched by a highly instructive and valuable collection of specimens, 
plans, and maps, graciously presented by Her Majesty, at whose 
disposal they had been placed by the Imperial Austrian Govern¬ 
ment. They formed part of the series in the Austrian Department 
of the International Exhibition. 

Amongst these specimens may be particularised an extensive 
series of characteristic examples of coal, lignite, and allied forms of 
petrified and carbonised vegetable matters from the several carboni¬ 
ferous strata in the Austrian dominions. Such a series will form an 
important element in a Geological Department, properly so called, 
should such department be hereafter associated with the collections 
of Fossil Remains (Palaeontology) in the Natural History Depart¬ 
ments of the British Museum. 

The space which these specimens of the coal of a single conti¬ 
nental country occupied in the Austrian Department of the Inter- 
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national Exhibition—specimens illustrative of a Geological subject 
replete with interest in its economical relations to a manufacturing 
and commercial country—exemplifies the data and considerations on 
which exhibition space was estimated in the Superintendent’s Report 
of 16th March, 1859, for the combined Geological and Palaeonto¬ 
logical Departments of the National Museum of Natural History. 
The instructive series of Crystals accompanying the above donation 
of Geological specimens, is noticed in the Report from the Depart¬ 
ment of Mineralogy. 

Erom the Spanish Department of the International Exhibition 
have been received, by donation from the Commissioners, specimens 
of marbles from Cordova, of Anglesite from Toledo, and of Meer¬ 
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Erom the Canadian Department the Mineralogy has received, by 
donation from Professor Sterry Hunt, a series of characteristic 
specimens from that province. 
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series of dried and stuffed Eishes, mostly of large size, including the 
Histiopterus, with some rare sharks. 

The number of additional specimens to the Natural History, 
during the year 1862, is 28,273, of which 13,129 are registered in the 
department of Zoology, 3144 in the department of Geology, and 
1200 in the department of Mineralogy. 

Richard Owen. 

itiliouraphg. 
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Baur, H.—Ueber die Ealten des Mastdarms. Eckh. Beitr. iii. p. 1, 
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Bapport sur ce Me moire par M. Milne-Edwards. Ibid. p. 899. 
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Dr Bois-Beymond, Emil.—Bescbreibung einiger Vorricbtungen 
und Versuchsweisen zu elektro-pliysiologische Zwecken. (Erom 
Berl. Abband, 1862). 4to. Berlin, 1863. 

Durand, M.—Action directe de l’electricite sur la contraction mus- 

culaire. Comp. rend. lv. p. 833. 
Eberth, C. J.—Ueber die doppelte Bacbis. Z. w. Z. xi. p. 394. 
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PHYSIOLOGY AND ANATOMY. 557 

Filippi, F. he. — Alcmie riflessioni generali snllo sviluppo dell’ 
uovo e sulla formazione dell’ Embrione negli Animali. Arch. p. 1. 
Anat. &c. i. p. 219. (1861). 

Flourens, M.—Sur la coloration des os d’animaux nouveau nes 
par la simple lactation de meres a la nourriture desquelles a ete 
melee de la garance. Comp. rend. liv. p. 65. 

-Determination du noeud vital ou premier moteur du mecan- 
isme respiratoire dans les vertebres a sangfroid. Ibid. p. 314. 

Frey, Heinrich. — Ueber Lympgefasse der Colonschleimhaut. 
Z. w. Z. xii. p. 336. 
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Nicaty.—Bodies et fossiles du Petit Atlas. Bull. Vaud. vii. p. 220. 
Nordmann, A. v.—Zur Palseontologie Siidrussland. Mosc. Bull, 

xxiv. Part 1. (1861.) p. 577. 
Norman, M.—Deposit of Shells and Bones at Monk’s Bay, Isle of 

"Wight. Geol. Assoc. Proc. i. p. 160. 1862. 
Nyst.— Crag des environs d’Anvers. Bull. d. 1. Soc. Pal. de 

Belgique, i. p. 99. 
Nytterhoeven, A. — Crane humain extrait d’une tourbiere de pres 

del’Escaut, dans la Elandre Orientate. Bull. d. 1. Soc. Pal. de Bel¬ 
gique, i. p. 3. 

Oldham, T. and J. Morris.—Memoirs of the Geological Survey of 
India. Palseontologica Indica, ii.: The Eossil Elora of the Baj- 
mahal Hills, Bengal. Parts 1, 2, 3. 1862. 

Oppel, A.—Deber die Braehiopoden des untern Lias. D. g. G. 
Zeits. xiii. p. 529. 1861. (4 plates.) 

Owen, B.—Dinosaurian Beptile (Scelidosciurus Hcirrisoni), from the 
lower lias of Channouth. Bep. Brit. Ass. for 1861, p. 121. 

-Bemains of a Plesiosaurian Beptile (Plesiosaurus australis), 
from the Oolitic formation in the Middle Island of New Zealand. 
Bep. Brit. Ass. for 1861, p. 122. 

■--— The Dicynodont Beptilia, and Mhyncliosauras. Phil. Trans. 
cli. (1861.) clii. 1862, p. 455. (7 plates.) 

-On the Eossil Bemains of a long-tailed Bird (Archceopteryx 
macrurus, Ow.) from the lithographic slate of Solenhofen, Boy. Soc. 
Proc. xii. p. 272. 

-On the Hyracotherian Character of the lower Molars of the 
supposed Macacus from the Eocene sand of Kyson, Suffolk. A. 
N. H. 3 ser. x. p. 240. 

-On the Mesozoic forms of Life in Australia. A. N. H. 3 ser. 
ix. p. 486. 

-On Eossil Beptilia in the Coal-measures of South Joggins, 
Nova Scotia. (2 plates.) Quart. Jour. Geol. Soc. xviii. p. 238. 

PALiEONTOLOGiE ERANqAiSE.—Terrain jurassique, livr. 1: Rrachio- 
podes, par M. Deslongchamps. —Terrain Cretace, livr. 6, t. vii. 
JEchinides irreguliers, t. ii. ; par M. Coffeau.—Liv. 7, t. viii. Zoo¬ 
phytes, par M. deEromentel. (3 livr.) 8vo. Paris, 1862. 
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Pengelley, W.—New Bone-Cave at Brixham. Bep. Brit. Ass. for 
1861, p. 123. 

Pickering, J.—On Bitharella Miclcmani. Geol. Assoc. Proc. i. 
p. 127. • 1862. 

Pidancet, et Chopard.—IJn Saurien gigantesqne, le Dimodosaurus 
poligniensis de marnes irisees de Poligny. (Jura.) Comp. rend, 
liv. p. 1259. 

Planchon.—Possils de Meximieux (Ain.) Bull. Yand. vii. p.254. 
Pouech, L’Abbe.—Sur la Grotte ossifere de l’Herm (Ariege). Bull, 

d. 1. Soc. Geol. xix. p. 564. 
Prestwich, Joseph.'—Theoretical considerations on the Conditions 

under which the Drift Deposits containing the Remains of Extinct 
Mammalia and Elint Implements were accumulated ; and on their 
Geological Age. Boy. Soc. Proc. xii. p.38. 

---Loess of the Valleys of the South of England, and of the 
Somme and the Seine. Ibid. p. 170. 

Quatrefages, A. de. — Structure artificielle des buttes de St. 
Michel-en-Lherm. Comp. rend. liv. p. 816. Bull. d. 1. Soc. Geol. 
xviii. p. 933. 

Richthofen, E. von.—Nummulitenformen auf Japan und den Phi- 
lippinen. Deuts. Geol. Ges. Zeitsch. xiv. p. 357. 

Riviere.—Buttes cocpiillieres de St. Michel-en-Lherm. Comp. rend, 
liv. p. 1065-1131. 

Roberts, G. E.—On Crustacean Tracks from the Old Red Sandstone 
near Ludlow. Quart. J. Geol. Soc. xix. p. 233. 

—--Plant-bed in the Severn Valley. Geol. Assoc. Proc. 1, p. 120. 
1862. 

Rolle, E.—XTeber eine neue Cephalopoden Gattung, Cyclidia, aus den 
Tertiar-Schichten von Siebenbiirgen. Vien. Sitz. xlv. H. i. p. 119. 

Boemer, F. —Notiz liber die silurischen Schichten der Gegend von 
Zaleszczylcy in Galizien. L. & B. Jahrb. 1862, p. 327. 

--Eine Notiz liber die Auffindung von Bosidonomya Becheri 
in der Grauwacke von Oesterreichisch-Schlesien. Jahresb. d. 
Schlesisch. Gesellsch, xxxix. p. 38. 

-— Notiz uber das Vorkommen von Nautilus hilobatus, Sow., 
in Kohlenkalkc Schlesiens. Zeits. d. d. Geol. Gesellsch. xiii. 
p. 695. (1861.) 

Rominger, C. — Calomoporce from the Gravel-Deposits near Ann 
Arbour, Michigan. Sill. Journ. xxxiv. p. 389. 

-True Nature of Pleurodictyum prohlematicum. Ibid. xxxv. 
p. 82. 

Rose, C. B.—Eossil Mammalian Remains from the bed of the 
German Ocean. Geologist v. p. 459. 1862. 

Rutimeyer, L.—Eocane Saugethiere aus deni Gebiet des Schweizer- 
ischen Jura. Geneva, 1862. 

Saemann, L.—Observations sur Belemnites quadratus. Bull. d. 1. 
Soc. Geol. xviii. p. 1026. (Plate.) 
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Salter, J. W.—Nature of Sigillarice, and on the Bivalve Shells of 
the Coal. Bep. Brit. Ass. for 1861, p. 131. 

-On Fossil Crustacea from British North America. Quart. 
Journ. Geol. Soc. sviii. p. 346, xix. p. 75. 

-- On some species of JEurypterus and allied forms. Ibid. p. 81. 
-On JPeltocaris, a new genus of Silurian Crustacea. Ibid. p. 87. 
-On some Tracks of Lower Silurian Crustacea. Ibid. p. 92. 
-On the Discovery of Paradoxides in Britain. Ibid. p. 274. 
—-Crustacea from the Coal-measures and Devonian Bocks of 

New Brunswick, &c. some species of Eurypterus and allied Forms ; 
Peltocaris; Crustacean track in the Llandovery Flags, &c. Phil. 
Mag. xxiv. p. 166. 

Saistdberger, F.—Die Conchylien des Mainzer Tertiarbeckens. 
(Schlussheft). 1863. 

-Upper Eocene Fossils from the Isle of Wight. Quart. Journ. 
Geol. Soc. xviii. 330. Phil. Mag. xxiv. p. 76. 

Saporta de.—Etude sur le vegetation du Sud-est de la France a 

l’epoque tertiaire. Comp. Bend. 1862, vol. lv. p. 396. 
Schlumberger, J.—Dent de Ceratodus runcinatus, Plien. Bull. d. 

1. Soc. Geol. xix. p. 707. 
Schluter, C.—Die Macruren Decapoden der Senon und Cenoman- 

Bildungen Westphalens. Zeitsehr. Deutsch. Geol. Gesell. xiv. 
1862, p. 702. (4 plates.) 

Scott.—Fossils from Dresden. Journ. Boy. Dublin Soc. 1862, 
p. 269. 

Seebach, K. v.—Die Conchylien-Fauna der Weimarischen Trias. 
Zeits. d. g. Gesellsch. xiii. p. 551. (1861.) 

Seeley, Harry.—Notes on Cambridge Geology. A. N. H. 3 ser. x. 

p. 97. 
-Some anomalous Echinoderms from the Upper Greensand of 

Cambridge. Geol. Assoc. Proc. i. p. 147. 1862. 
Smith, James.—Besearches in Newer Pliocene and Post-Tertiary 

Geology. 8vo. 1862. (Plates.) 
Smith, G. N.—Flint Implements in the Oyle Cave, Tenby. Geo¬ 

logist, vi. p. 47. 
Speier, O.—Ueber Einige Tertiar-Conchylien von Wertergeln im 

Magdeburgischen. Palseont. ix. p. 80. 1862. 
-Die Conchylien der Casseler Tertiarbildungen. Ib. ix. p. 91. 
Steeustrijp, J.—Fremviser og oplyser et i en lorvemose i Fyen 

fundet usoedvanlig stort Bjornecranium (af Ifrsus Arctos). 
Oversigt k. danske Yidens. Sels. Forhandl. (1861), p. 165. 

Stiehler, A. W.—Stand unserer jetzigen Kenntnisse von der 
Monokotyledonen der Vorwelt. Neues Jahrb. 1862, p. 49. 

Stoddart, W. W.—Microgeology. Quar. Journ. Microsc. Sc. N. ser. 
No. 7, 1862, p. 147. 

Stoliczka, F.—Oligocane Bryozoen von Latdorf in Bernburg. Vien. 
Sitz. xlv. Heft 1, p. 71. (3 plates.) 

-On some Fossil Bryozoa. Quar. J. G. S. xviii. Miscell. p. 7. 
1862. 



PALEONTOLOGY. 573 

Stoppani, Ant.—On the general Conditions of the Avicula contorta- 
Beds, and on the Constitution of the Infra-Liassic-Stage. (Bibliot. 
Univ. Jany. 1862.) A. N. H. 3 ser. ix. p. 259. 

Suess, E.—Ammonites bifrons, Brug., in Schiefern yon Mariathal. 
Yerhandl. Ver. Naturk. Presburg, 1859, p. lxxxyiii. 

Theobald, W.—Some Stone Implements from the Andamans. 
Journ. Asiat. Soc. Bengal, N. ser. 1862, p. 323. (2 plates.) 

Toitrnotter.—Note stratigraphique et paleontologique surles faluns 
du Departement de la Gironde. Bull. d. 1. Soc. Geol. xyiii. 
p. 1035. 

Valenciennes.—Le Bras d’un Plesiosaure de l’argile de Kiimne- 
ridge au pied du Cap de lattere. Comp. rend. liy. p. 628. 

—--line Machoire inferieure de Dauphin fossile envoyee par M. 
Thore. Ibid. p. 788. L’lnstitut, xxx. p. 170. 

Van Beneden.—Deflexions a propos de restes de Cetaces et 
d’autres animaux fossiles trouves sur la cote d’Ostende et pres 
d’Anyers. Bruss. Bull. xii. p. 455. LTnstit. 1862, p. 185-193. 

Vernetjil, E. de.—Paradoxides et Conocepholus dans la province de 
Teruel (Aragon). Bull Acad. Boy. Belg. 2 ser. xiv. 1862, p. 170. 

ViLLENEijye, De.—Decouverte de debris de l’industrie humaine 
dans des terrains contenant des debris d’animaux vertebres. 
Caen Annuaire, 2nd ser. iv. p. 143. 

Voigtlander.—Skelette eines Biesenhirsches ((terms Mbemiens). 
Isis. 1862. p. 31, 

Wagner, A. —On a New Fossil supposed to be furnished with 
feathers. (Transl. from Miin. Sitz. 1861. p. 146.) A. N. H. 3 ser. 
ix. p. 261. 

-— Monographie der fossilen Eische aus den lithographischen 
Schiefern Bayerns. lte Abth. Plakoiden und Pyknodonten, 
Mun. Abhand. ix. p. 279. 

Wetherell, N. T.—Opercula of Ammonites in Flints. Geol. Assoc. 
Proc. i. p. 117. 1862. 

Whincopp, W.—The Bed Crag deposits of the County of Suffolk, 
considered in Delation to the finding of Celts, in France and 
England, in the drift of the Post-Pliocene Period. Bep. Brit. 
Assoc, for 1861, p. 134. 

White, Charles A.—Description of New Species of Fossils from 
the Devonian and Carboniferous Bocks of the Mississippi Valley. 
(Crinoids, Mollusca.) Bost. Proc. ix. p. 8. 

-— Microscopic Organisms in the Siliceous Nodules of the 
Palaeozoic Bocks of New York. Can. Nat. and Geol. vii. p. 281. 
A. N. H. 3 ser. x. p. 160. Sill. Journ. xxxiii. p, 385. 
- and Whiteield, B. P. — Observations upon the Bocks 

of the Mississippi Valley, which have been referred to the 
Chemung-Group of New York, together with Descriptions of 
New Species of Fossils from the same horizon at Burlington, 
Iowa. Bost. Proc. viii. p. 289. 
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White, M. C.—Discovery of Microscopic Organisms in the Palaeo¬ 
zoic Bocks of New York. A. N. H. 3 ser. x. p. 160. 

Whiteield, B. P.—Description of Lingula polita. Sill. Jonrn. xxxiv. 
p. 136. 

Wilkinson, J. T. and J. Whitaker.—The Burnley Coal Pield and 
its Dossil Contents. Bep. Brit. Assoc, for 1861, p. 135. 

Winchell, Alex.—-Description of Dossils from the Marshall- and 
Huron-Groups of Michigan. Philad. Proc. 1862, p. 405. 

Woods, J. E.—Geological Observations in South Australia. 8vo. 
1862. 

Woodward, H.—On a new Macrurous Crustacean from the Lias of 
Lyme Begis, (plate). Quart. J. Geol. Soc. xix. 318. 

Woodward, S. P.—On Barretia, a new Dossil Shell from Jamaica. 
Geologist, v. p. 372. 

Wright, T.—On the Dossil Fchinidce of Malta. Quart. J. Geol. 
Soc. xix. p. 277. 

Wurtemberger, D. J. and T.—Verzeichniss von fossilen Pflanzer- 
resten aus der Tertiar-Gebilden des Klettgaues. Bronn u. 
Leonh. Jahrb. 1862. p. 719. 

Zejszner, L.—Surle Bachyrisma Beaumonti. Bull. d. 1. Soc. Geol. 
d. Drance, 2nd ser. xix. p. 529. (Plate.) 

LXII.—Phanerogamta. 

Aleeeldt, D.—IJeber die Zeichen der Lebensdauer der Pflanzen. 
Bonpl. 1862. p. 200. Deferring to the symbols employed for 
brevity, &c. 

—-- Namensanderung zweir Leguminosen-Gattungen. Ibid. 
p. 264. The name Benthamantha is substituted for Cracca (section 
of Tephrosia ?) and Beemanantha for Macronyx of Dalzell. 

--Ueber Pormeln der Bluthentheile. Ibid. p. 275. Pormulas 
are proposed expressing, briefly, floral characters, &c. 

*- Die Gattung Fab a in ihren Culturvarietaten. Ibid. p. 347. 
With descriptions of the seeds of some 40 varieties of the com¬ 
mon Bean. 

——- Ein haufig unbeachtetes Axiom der “Art.” Bot. Zeit. 1862. 
p. 69, In favour of the view that the amount of difference is a 
factor, over and above permanency from generation to generation, 
in determining what is of specific value. 

■- Nachtrage zu Meiner Monographic der Pyrolaceen. Ibid. 
p. 217. Supplementary observations to the author’s paper in the 
Linnsea, 1856. 

--- IJeber die Stipulate bei Lotus, &c. Ibid p. 220. The “ sti¬ 
pules ” of Lotus and Tetragonolobus, regarded as leaflets by 
Irmisch, Alefeldt shows to be truly stipular ; the glands at their 
base (stipules of Irmisch) being appendages of the same. 
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Aleeedt, E.—Ueber die amphicarpen Yicieen. Ibid. p. 362. Notes 
few varieties with hypogaean flowers; Orobus setifolius and Vicia 
lutea, as pointed out by Smith, amongst the rest. 

-In denselben Bliithen normaliter die Antheren zum Theil 
nach innen, zum Theil nach aussen aufspringend. Ibid. p. 339. 
Fagopyrum esculentum and Folygonum orientale are stated to 
have the anthers of the outer verticil of stamens dehiscing in- 
trorsely, of the inner verticil extrorsely. 

Allemao, E. E. e M. E.—Trabalhos da Commissao Scientifica de 
Exploragao—Sec<?ao botanica, Ease. 1. Bio, 1862. With figures 
and description of a new genus of Anacardiaceae (Myracrodruon), 
of a Sterculia {Fierygoto) from Ceara, &c. 

Anderssoiv, N. J.—Ueber die Vegetation der Gralapagos-Inseln. 
Linnaea. xv. p. 571. Based on the author’s observations made in 
a visit to the Islands in 1852, on board the Swedish Erigate 
“ Eugenie,” and upon those of previous writers, (v. N. H. E. iii. 
p. 367.) 

Ardoino, II.—Catalogue des Plantes Vasculaires qui croissent 
spontanement aux environs de Menton et de Monaco, avec 1’indi- 
cation des principals especes de Nice, &c. Turin, 1862, 8vo. 
pp. 46. In the prefatory essay the Flora of Menton is compared 
with the Floras of denes, Toulon, Marseilles, Turin, Paris, London, 
and Canary Islands. The total number of species, including vas¬ 
cular cryptogams, in the Menton Flora is 1000. Localities of 
the rarer species are given. 

Atjerswald, B.—Botanische Unterhaltungen zum Verstandniss der 
heimatlichen Flora. Ed. ii. Leipzic, 1862. 

Attyergixe, L’Abbe.—Sur la flore de Morestel (Isere). Bull. Soc. 
Bot. vii. p. 59.9 

Baillet, C. et E. Timbal-Lagraye.—Essai monographique sur les 
especes du genre Galium des environs de Toulouse. Mem. Ac. 
Toul. Ve Ser. vi. p. 217. The authors find about 20 “ species ” of 
Galium near Toulouse, three of which are here described as 
novelties. Two forms believed to be hybrid also occur; they are 
F. vero-dumetorum and F. dumetoro-verum. Truly do these 
gentlemen say, in their introductory observations, “# * la 
delimitation des especes, telle qu’elle avait d’abord ete indiquee 
par Linne dans son immortel ouvrages a-t-elle ete peu a pen 
modifiee et meme presque entierement abandonee. Non-seule- 
ment ses varietes sont aujourd’hui pour la plupart elevees au 
rang d’especes, mais encore on n’a pas craint de creer des especes 
nouvelles avec des formes que ses contemporains ou ses eleves 
n’eussent pas ose classer parmi les varietes.” 

Baillon, PI.—Etudes organogeniques sur quelques genres de 
Byttneriacees. Adans. ii. p. 166. 

An attempt to ascertain how far the development of the 
flower differs in Byttneriaceae and Malvaceae, and whether, in the 
former Order, plants are not included differing more widely from 
N. II. R.—1863. 2 Q 
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each other than from certain Malvaceae. The evolution of the 
flower is described in several genera. 

Baillon, H.—Etudes sur la Eicaire et l’Hepatique. Ibid. ii. p. 202. 
-.. Species Euphorbiacearum Neo-Caledonicae. Ibid. p. 211. 

Bocquillonia, a new genus, is described. 
—■ — Bemarques generales sur les Phyllanthees de la Nouvelle- 

Caledonie. Ibid. p. 242. Menarda, Comm, and Leptonema, Juss. 
are reduced to the genus Bhyllanthus. 

-Organogenie florale des Acronychia. Ibid. p. 253. Study of 
the organogeny of Acronychia leads M. Baillon to refer it to 
Diosmeae rather than Zanthoxyleae, or to Aurantiaceae, to which 
he himself had previously referred it. 
- Sur l’organisation florale du Condalia microphylla. Ibid. 

p. 257. It is shown that in Condalia the pistil is monocarpellary, 
the two apparent cells arising from the intrusion of the ventral 
suture. Zizyphus, with bilocular ovary, is truly dicarpellary. 

—— Description d’un nouveau genre de la famille des Humiri- 
acees. Ibid. p. 262. The new genus is named Aubrya, from "West 
Tropical Africa. 

-Bemarques sur l’organisation des Berberidees. Ibid. p. 268. 
1. Value of the genus Aceranthus (reduced to jEpimedium) ; 2. 
Division of Epimedium into sections ; 3. On pentamerous flowers 
of JEpimedium, and (4) of Berber is; 5. The anthers (and their 
dehiscence) of Berberideae; 6. The gyncecium of Epimediuni; 7. 
The pistil of Jeffersonia; 8. Of Leontice; 9. The floral symmetry 
of Leontice; 10. Of Jeffersonia; 11. The Androecium of JPodo- 
phyllum ; 12. The ovules of Berberideae ; 13. Value of the Order 
Nandineae; 14. The aril of certain Berberideae; 15. On the 
affinities of Berberideae and Papaveraceae; 16. Development of 
the leaves of some Berberideae. 

-Sur une Proteacee et une Laurinee polycarpellees. Ibid. 
p. 292. Lambertiaformosa with 4 and a Sassafras with 2 or 3 
carpels. 

-Etude d’une Crucifere a fleurs monstrueuses. Ibid. 306. 
With remarks on teratological evidence in settling the mor¬ 
phological value of organs. 

-Note sur le Burasaia. Ibid. p. 316. 
-Sur un nouveau genre de la famille des Myrtacees. Ibid. p. 

323. Bceckea camphorata, B. Br. forms the type of the genus 
Eremopyxis 

-Memoire sur les Loranthacees. Ibid. ii. p. 330. In this 
essay the author discusses the character of the so-called 
“ calyx” of Santalaceae, Olacaceae, Loranthaceae, and their 
allies, also of Compositae, Valerianeae, and some other Orders 
with inferior ovaries. These are regarded as being truly ase- 
palous, the ovary becoming inferior from the adhesion of an ex¬ 
ternal annular, or discoid development of the axis. M. Baillon’s 
arguments rest upon the order of development of the investing 
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organs of the flower, and the appearance of the parts of the ver¬ 
ticil simultaneously, as a continuous ring, immediately exterior 
to the staminal whorl, from which he concludes it to be corolline. 
Umbelliferae, Araliaceae, &c., possess both calyx and corolla, as 
shown by their organogeny. Two new genera are described in 
foot-notes, viz.:—Stolidia, founded upon a Mauritian plant, and 
Lavallea, upon Strombosia Zeylanica, Gard. and a Manila plant of 
Cuming’s. M. Baillon unites under Loranthaceae, the Orders 
Santalaceae, Olacaceae, and allied groups; the limits, secondary 
divisions, and affinities of which he proposes to treat in a future 
essay. 

Balfour, J. H.—Description of a New Species of Clerodendron 
from old Calabar, which flowered in 1861, in the Boyal Botanic 
Garden of Edinburgh. With 1 pi. Ed. Phil. Joum. N.S. xx. 
(Ext. pp. 4). 

-On the Structure of the Bark of Araucaria imbricata, with 
special reference to Palaeontology. B. S. Proc. Ed. iv. 577. 

--Notes of a Trip to the North of Italy and Chamcuni in 
1861. Trans. Bot. Soc. Ed. vii. p. 255. A list of the plants is 
given. 

Baptista, J. E.-—Discussao dos caracteres distinctivos da Eamilia 
das Paronychiaceas; Classificagao e diagnose dos generos que a 
compoem. Mem. Ac. Lisb. 1857. 

Basiner, T.—Schadlicher Einfluss des Schnees auf Baumeund hohere 
Strauche. Eerner auch einige phyto-klimatologische Bemerk- 
ungen. Mosc. Bull. 1861, v. p. 481. 

Baxter, H. E.—Does Magnetism possess any Influence over Orga¬ 
nic Eorces ? Trans. Bot. Soc. Ed. p. 312. 

Belhomme, M. — Note sur les bourgeons reproducteurs du Ranun¬ 
culus Lingua. Bull. Soc. Bot. ix. p. 241. On the production of 
axillary hybernal buds. 

Bextham, G. — Elorae brasiliensis Papilionacearum Tribus ix. 
Dalbergieae et Tribus x. Sophoreae. (Ease. xxix. Martius; 
Elora Brasi iensis). Lipsiae. 1862. Tabb. 57—127. The new 
genera described are Tipuana, (formerly a section of MacJicerium), 
Poccilanthe, (near Rterocarpus), llymenolobium (resembling 
Andira amazonum, excepting in the legume), and Monop teryx 
of Spruce (Sophoreae). 

--On African Anonaceae. Linn. Trans, xxiii. p. 463, with 5 
Plates. Nearly 40 African species are now known, all excepting 
one confined to that Continent. One species, Anona Senegalensis, 
extends across it, covering immense tracts of country. Three 
genera are peculiar to Africa and its Islands, and 6 to Asia and 
Africa. Besides Anona, Xylopia is chiefly an American genus, 
like Anona shared with Africa, unlike it also with Asia. The 
species are described, including several new ones, amongst the 
rest two new Monodoras. 

2 q 2 
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Bentham, G.—Notes on Caryopliylleae, Portulaceae, and some 
allied Orders. Linn. Jour. Bot. vi. p. 455. Caryopliylleae are 
distributed into tbe following tribes, viz. Sileneae, exstipulate, 
witb a gamosepalous calyx, hypogynous stamens and free 
styles; Alsineae, scarious stipules only in Spergula and Sper- 
gularia, free sepals, hypogynous or slightly perigynous sta¬ 
mens and free styles; and Poly car pace, stipulate, with free 
sepals, stamens as in Alsineae, and combined styles. Portula¬ 
ceae differ from Caryophylleae in the anisomery of the floral 
whorls ; the sepals usually 2, the petals 3 to 7, or 8. Mollugi- 
neae it is proposed to place in Monochlamydeae, near Phytolacca- 
ceae; and Paronychiaceae (limited to genera with 1-ovulate 
ovary and utricular fruit) near Amarantaceae. 

Critical observations follow upon the genera, &c., of Caryophyl¬ 
leae, Portulaceae, and Mollugineae. Heliosperma and JElisanthe are 
reduced to Silene; Melandrium, Viscaria, Agrostemma and Pe- 
trocoptis to Lychnis. The numerous genera of exstipulate 
Alsineae are reduced to 11, viz. PLolosteum, L., Cerastium, L., 
Stellaria, L., Brachystemma, Don, Aren aria> L., Buffionia, L., 
Colobanthus, Bartl., Thylacospermum, Penzl, Schiedea, Ch. and 
Sch., and Queria, Barth 

Bentham Gr.—Notes on Malvaceae and Sterculiaceae. Ibid. p. 97. 
Malvaceae. An essential character of this Order as distinguished 
from Sterculiaceae, Mr. Bentham finds in their one-celled 
anthers—one-celled not by abortion but confluence from an early 
stage of development. Bombaceae are included in Malvaceae, 
agreeing in their anthers, soft wood, cottony seeds, &c. A 
synopsis of the genera is given, followed by extended remarks 
upon each. Scleronema is a new genus of the subtribe 
Matisieae (Bombaceae), founded on a Brazilian plant of 
Spruce’s (No. 2548) near PLampea. "With Sterculiaceae proper, 
Buettneriaceae are united ; no tangible characters being available 
for their discrimination. A synopsis and critical notices of the 
genera are given. Dicellostyles is a new genus based on Kydia 
axillaris of Thwaites, and Cheirolcena on a Mauritius plant, near 
Bombeya. Under Glossostemon, are observations on the homologies 
of “ petiolar glands,”—referred by the author to a transverse 
4 dedoublement,’—and their relation to the anthers, especially of 
the tribe Buettnerieae, in which the ‘petiolar gland of the petal- 
leaf’ forms the apexof the hood connivent over the staminal column. 

Bentham, G.—On Inocarpus. Ibid. vi. 146. This genus, referred to 
Sapotaceae and Hernandieae is found by Messrs. Hooker and 
Bentham to be a true Leguminosea, near Btaballia, a tropical 
American genus of Mr. Bentham’s, which possibly may prove 
identical with Bocoa, of Aublet. Technical characters of the 
three genera are given. 

Bentham, G. et J. D, Hooker.—Genera Plantarum ad Exemplaria 
imprimis in herbariis Kewensibus servata definita. Yol. I. 
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pars 1, 8vo. pp. 454. Ranunculaceae to Connaraceae. A Con¬ 
spectus of the Natural Orders of Polypetalous Dicotyledons is 
prefixed to the volume. Under each Order is given a ‘ Conspectus 
Generumthe ‘ Eormae abnormes,’ and * Genera affinia aut 
exclusa v. dubia ’ are also enumerated. The new genera here 
described are 47 in number. They are—Synclisia, Triclisia, 
Microclisia, Adeliopsis (Menispermaceae) ; Porphyrocodon, Ammo- 
sperma, JSTotothlaspri (Cruciferae); Peridiscus (Bixineae); Endo- 
desmia (Yismieae); Pelliciera, PI. and Tr. (Ternstromiaceae) ; 
Dicellostyles, Coelostegia (Malvaceae); Cheirolcena (Sterculiaceae) ; 
Aneutophus, Hebepetalum (Erythroxyleae) ; Leptothyrsa (Cus- 
parieae); Hyptiandra (Boronieae); Medicosma, Pentaceras, 
DecatropiSy Polyaster, Megastigma (Zanthoxyleae); Mannia, 
Picrolemma, Cneoridium (Simarubeae) ; Wallaeea, Spruce (Luxem- 
burgieae); Crepidospermum (Burseraceae); Beddomea (Trichilieae); 
LeptauluSy Phlebocalymna, Hb. Griff. (Icacineae); Tripterygium 
(Celastreae) ; JVesiota, Lasiodiscus (Rhamneae); Castanella, 
Spruce, Biploglottis, Dittelasma, Eriocoelum, Chytranthus, Glenniea, 
AJcania (Sapindaceae); Boxopterygiuniy EuroscJiinus, TricJioscypha, 
Drimycarpus. Drepanospermum (Cyrtospermum of Bentham in 
Kew Jo urn.), (Anacardieae) j Tceniochlaena, Ellipanthus (Con¬ 
naraceae) . 

Berg, O. — Die Balsamodendron- Arten der Berliner Herbarien. 
Bot. Z. 1862, p. 158. The new genus Balsamophloeos is founded 
on Amyris Kataf of Eorskal. Balsamodendron is re-described 
and the species enumerated. 

Besnoit et B. Lachefee.—Catalogue raisonne des plantes vas- 
culaires de 1’arrondissement de Cherbourg. Cherbourg, 8vo. 
pp. 257, 1862. 

Black, A. A.—Systematisches Verzeichniss aller seit Thunberg in 
Japan gesammelten Pflanzen. Bonpl. 1862, p. 88. A reprint 
from the list appended to Mr. Hodgson’s Japan, with additions 
and corrections. 

Bocqtjtllok, H.—Description d’un genre nouveau de la Eamille 
des Verbenacees. Adans. ii. p. 249, with fig. Baillonia, n. g. 
based on a Paraguay plant of M. Weddell’s. 

--Observations sur les genres Oxera et Amethystea : leur organi¬ 
sation comparee a celle du Clerodendron. Ibid. p. 294. Shewing 
Oxera to occupy a position intermediate between Labiatae and 
Verbenaceae, and that Amethystea belongs to the latter rather 
than the former Order, with which it has been hitherto associated. 

Boiim, J.—Beitrage zur naheren Kenntniss der Genesis und Eunction 
von Pflanzen-Earbstoffen. Wien. Sitzb. xlv. p. 899. 

Boissier, E.—Prodromus Systematis Naturalis Regni vegetabilis. 
Vol. xx. Sect, post., Ease. i. Euphorbiaceae, Subordo Euphorbieae, 
including the genera Pedilanthus, Euphorbia, Synadenium, and 
Anthostema. Euphorbia contains about 700 species. 
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Boot, E.—-Illustrations of the genus Carex. Pt, iii. Tab. 311-411. 
London, 1862. The variable species are well illustrated. Eight 
plates are devoted to the varieties of Carex Jilicina, four to 
C. Jamesoni, five to C. Boryana, C. alpina and C. admta, six to 
C. strciminea, and C. vulpinoidea. 

Botissikgaijlt, M.—Sur la nature des Graz produits pendant la 
decomposition de l’acide carbonique par les feuilles exposees a la 
lumiere. A. Sc. Nat. iv. ser. xvi. p. 5 and C. Bend. liii. p. 862. 
Numerous analyses are given of the gases given off by plants 
under the influence of light, precautions having been taken to 
prevent the air dissolved in the water in which the experiments 
were conducted, or confined in the tissues of the plant, from 
vitiating the results. It was found that when exposed to the sun, 
an appreciable amount of the oxide of carbon (and also of the 
proto-carburet of hydrogen) was given off. M. Boussingault 
asks if the insalubrity of marshy countries may not be due to 
the emanation of this noxious gas. 

Bouteille, M.—Note sur l’Orobanche-du-lierre. Bull. Soc. Yol. ix. 

p. 340. The seeds are supposed to require “une incubation ” of 
three years before germination. Yaucher, however, showed that 
Orobanche might vegetate two or three years without throwing 
up a flowering stem. 

Brariv, A.—TIeber abnorme Blattbildung von Irina glabra im 
vergleich mit analogen Yorkommnissen bei anderen Pflanzen. 
Konigsb. Yerh. Nat. (Bot.) Ext. pp. 5, with 1 plate. 

Irina glabra is a Sapindaceous tree of the Eastern Archipe¬ 
lago ; a variety of which, with the leaflets pinnatifidly incised, has 
been distinguished by Miquel as var. dissecta. Prof. Braun’s ob¬ 
servations apply to specimens of this variety preserved in Horns - 
chuch’s herbarium, in which one side of the leaf-lamina is entire 
and but slightly serrate above and penni-veined, while the other 
is cut up into pinnatifid lobes, and in part reduced almost to the 
principal vascular branches, which present a tendril-like appear¬ 
ance. This abnormal leaf is compared with other forms (abnormal 
and normal) occurring in various species. A long description is 
given of the accession of a compound character in the leaves of 
GleditscJiia triacanthos. 

-Appendix plantarum novarum et minus cognitarum quae 
in horto regio botanico Berolinensi coluntur. Mart. 1862, pp. 14. 
Including a minute description of Festuca Briichnanni, supposed to 
be a hybrid between F. gigantea and Folium perenne ; a re-distri¬ 
bution of the species of the genera Asarum and Ilelleborus ; and 
statistics of an examination of numerous flowers of Caelebogyne 
ilicifolia. In the female flowers of the latter no polleniferous 
stamens or staminodia were to be found, as was also the case in 
ten flowers examined about the same time, in the Leipsic garden by 
Mettenius. {Vide, also, A. Sc. Nat. ser. 4. xvi. p. 77.) 
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Braun, A.—Ueber d. variiren der Blattstellung an d. Stammen von 
Araucaria brasiliensis. Berl. Monatsb. 1861, p. 267. 

—- Wirkung d. diesjahrigen Spatfroste auf die Blatter der 
gemeinen Eosskastanie (Aesculus). Ibid. p. 691. 

Brongniart, A.—Sur une nouveau genre de la Eamille des Cyclan- 
thees. A. S. N. ser. iv. xv. p. 360. Ludovia, from French Guiana. 

Brongniart, A. and A. Gris.—Notice sur les Saxifragees- Cunoniees 
de la Nouvelle-Caledonie. Bull. Soc. Bot. ix. p. 67. 

Five new species of Ounonia are described from New Caledonia. 
A new genus {Pancheria) with flowers unisexual by abortion, 

of which seven species have been received. The flowers are 
diclinous by abortion. 

Three new species of Geissois, four of Codia, and two of Wein- 
mannia and of Spirceanthemum, are also described. 

Brucke, E.—Das Verhalten der sogenannten Protoplasmastrome 
in den Brennhaaren von Vrtica urens gegen die Schlage des 
Magnetelektromotors. Wien. Sit zb. xlvi. p. 35. 

Buchenau, Fr.—Cotula coronopifolia, L. Ein Beitrag zur Naturge- 
schichte der einheimischen Gewachse. Bot. Zeit. 1862, pp. 17, 25. 
With figs. 

-—— Kleinere Original-Mittheilung. Ibid. p. 127. On the 
occurrence of wild double-flowered Ranunculus acris. 

•— — Der Bliithenstand von Bmpetrum. Ibid, with figs. A care¬ 
ful account of the relation of the flowers and 1-2-3 flowered in¬ 
florescences to the axis and subtending bracts. 

■. —— Einige Beobachtungen aus dem Gebiete der Pflanzen 
Teratologie. Ibid. p. 305. 1. Daucus Carota with spirally 
twisted roots; 2. Ionopsidium acaule with a seventh stamen; 
3. Dedoublement of petals in Brassica ; 4. abnormal flower of 
JPeriploca graeca ; 5. Parnassia with partial metamorphosis of a 
staminodium into a carpel, and another with two ovaries; 6. Ab¬ 
normal forms of Plantago major. 

■ — Berichtigung zu dem Aufsatze “Einige Beobachtungen aus d. 

Gebiete der Pflanzen-Teratologie.” Bot. Z. 1862, p. 438. 

Buckley, S. B.—Descriptions of New Plants from Texas. Proc. Ac. 
Phil. Dec. 1861 and Jan. 1862. Dr. A. Gray has shown that all 
the genera described as new in this paper are mistakes, as are 
most of the supposed new species. The genera are Blidurandia 
(.Fugosia;), Hoopesia (made up of Cercidium and Acacia), Margacola 
\Trichocoronis), Linsecomia (Helianthus), and Phileozera (Hy- 
menoxys). These are taken from Prof. A. Gray’s notice. 

Bunge, A.—Anabasearum revisio. Mem. Ac. Petrop. vii. ser. iv. 
Ext. pp. 102, 3 plates; and A. S. Nat. iv. Ser. xvi. p. 346. Of 
the 16 genera fully treated of in this monograph, and which 
constitute the subtribe Anabaseae (characterised by a vertical 
seed) of the Salsoleae, 4 are new; viz.: Petrosimonia, Halarchon, 
Gamanthus, and Halotis. We subjoin explanation of the figures 
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of anthers on plate I. (omitted in the separate copies) furnished 
by Prof. Bunge— 

Halocharitis—1. hispidae; 2. sulfureae ; 3. violaceae; 4. clavatae. 
Holimocnemidis—5. selerospermae ; 6. Kirilowii; 7. pilo&ae ; 

8. viUosae; 9. macrantherae ; 10. mollissimae. 
JJalotidis—11. occultae. 
Ilalarchontis—12. vesiculosi. 
Gamcinthi—13. commixti ; 14. gamocarpi ; 15. pilosi. 
Halanthii—16.17. Kulpiani; 18. mamanensis ; 19-22. rarifolii ; 

23. purpurei. 
Girgensohniae—24. ovarii apex (auctus). 
1Talarchontis—25. pistillum virgineum auctum. 
Idem foecundatum, auctum. 

Bureau, E.—Bemarques sur la Classification des Bignoniacees, et 
observations sur les genres Radermachera et Stereospermum. 
Baillon, Adans. ii. p. 182. 

Bureau’s observations apply primarily to Radermachera of 
Zollinger (No. 3141) which is described and analyses figured. 
It is referred to Catalpeae near Stereospermum. Some critical 
notes are given upon the subtribes of Rignoneae. 

— — Note sur les Bignoniacees de la Nouvelle-Caledonie. Bull. 
Soc. Bot. ix. p. 162. Deplanchea of Vieillard (vide infra) is 
regarded as truly Bignoniaceous. A further account is given of 
its structure. 

Cantani, A.—Sullo sviluppo della cosi detta membrana secondaria 
della cellula vegetale e sulle sue varie modificazioni. Soc. ital. 
Sc. iii. p. 419. M. Cantani is of opinion that the lamination of 
the secondary deposits of the cell-wall is due to alternating 
periods of moisture and dryness. The function of the pore-canals, 
their form, and the relations of the opposed canals of contiguous 
cells, the origin of vessels, &c., are discussed. 

Carriere.—Amygdalopsis Lindleyi. Bev. Hort. 1862, p. 91. Des¬ 
cription with figure. This is the Rrunus triloba of Lindley. 

--— Sur les facultes germinatives des graines. Ibid. p. 288. 
Apropos of Chamaerops Martiana, upon the relation of the state 
of development and age of the seed, and the plant which it pro¬ 
duces. 

Carrington, B. —Notes on Cyperaceae. Trans. Bot. Soc. Ed. 
1862. 1. Carex Grahami; 2. Rleocharis palustris and its allies. 

Caruel, T.—Prodomo della Flora Toscana. Ease. ii. Calicifiore 
polipetale. Staphyleaceae to Caprfoliaceae, pp. 129-304. 

Caspary, B.—Ueber die Grefassbiindel der Pflanzen. Yorlaufige 
Mittheilung. Berl. Monatsb. 1862, p. 448. (Vide N. H. B. 
1863. p. 364.) 

-Eine kanadische Pappel vom Blitz getroffen. Konigsb. 
Schrift. ii. p. 41. Attention is categorically directed to several 
points of which observers should be mindful in reporting upon 
trees struck by lightning. 
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Caspary, R.—Orobanche Cirsii-oleracei. Ibid. p. 46. A new form 
described in detail and figured, parasitic on Girsium oleraceum. 
-Nuphar luteum, L. var. rubropetalum. Ibid. p. 49. Its 

occurrence in the Lyck-see. 
- Yergriinungen der Bhi the des Weissen Klee’s. Ibid. p. 51. 

With numerous figures. A minute account of a monstrous form 
of Trifolium repens, with special reference to the bearing of the 
case upon the morphological relations of the parts of the ovule. 
The funiculus with the integuments appear to be in this instance 
the equivalents of a leaflet, the petiolule or midrib of which 
answers to the funiculus and its hollow expansion to the integu¬ 
ments. The nucleus is a new formation analogous to a sprout. 
Applying this view to plants with axile placentation, Dr. Cas¬ 
pary holds that in Primula, the leaves, five in number, constituting 
the pistil, are pro-carpels, the true carpels being each reduced to 
funiculus and integuments of as many ovules. This view he 
considers supported by the taxis of the ovules upon the central 
placenta. 

--— Aldrovandia vesiculosa. Bot. Z. 1862. p. 185, with one 
plate. Supplementary to the author’s previous essay on this 
species (Bot. Z. 1859. p. 117.) Information is still required upon 
the fruit, and the way in which the seeds are liberated; their 
structure and germination; the irritability of the leaves; the 
culture of the plant; do the winter-buds float or sink in winter ? 
the duration and development of the flower. 

Castagne, E.—Catalogue des plantes qui croissent naturellement 
dans le departement des Bouches-du-Rhone. Marseilles, 1862. 
Including nearly 1900 vascular species. 

Caijvet, D.—Etudes sur le role des racines dans 1’absorption et 

1’excretion. (Strasbourg, 1861). A. S. K. ser. iv. xv. p. 320. 
Chabert, A.—Esquisse de la vegetation de la Savoie. Bull. Soc. 

Bot. vi.^p. 565. 
Chatijx.—Etudes anatomiques et physiologiques sur les Sues nour- 

riciers des Vegetaux. De T existence, dans tons les tissus en 
voie de formation ou de vegetation active, d’un principe immediat 
neutre, azote, non coagulable et d’abord incolore, mais se colorant 
en brun dans la plante morte ou affaiblie. Bull. Soc. Bot. vii. p. 882. 

——— Recherches sur le developpement, la structure et les Eonctions 
des tissus de l’anthere. Bull. Soc. Bot. ix. p. 461. With special 
reference to the endothecium. 

Clos, D.—Deuxieme fascicule d’observations teratologiques. Ext. 
Mem. Ac. Toul. 5e ser. vi. 1862. The several items are : 1. Alter¬ 
nate leaves passing into a verticil in Veronica latifolia. 2. Ana- 
gallis collina with leaves in verticils of 3 or 4, distinct or connate 
in pairs. 3. Connation, &e., of leaves in a fasciate lentil. 4. Mon¬ 
strous trefoil. 5. Anemone Coronaria, with an involucre of from 
3 to 5 bracts, of which one resembled the sepals. 6. Tropceolum 
tricolor} destitute of a spur. 7. Quaternary peloria of Salvia grandi- 
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flora. 8. Beloria of Linaria spuria. 9. Multiplication of floral 
organs in Bignonia capreolata. 10. The relation of the Btuta- 
ceae and Zygophylleae confirmed by an abnormal flower of 
Rue. 11. Delphinium dictyocarpum with hypertrophied carpels. 
12. On the style in Caryophylleae. 13. Median prolification of 
a Poppy. 

Clos, D.—Revision d’une des sections du genre Sideritis. A. S. N. ser. 
iv. xvi. p. 78. The section Marrubiastrum, Benth.—Betiolatae, 
Clos, with a synopsis of the 8 species. 

-Examen critique de quelques characteres d’especes. Bull. 
Soc. Bot. ix. p. 6. Upon (1) Stellaria neglecta, a perennial plant; 
(2) a monoecious specimen of TJrtica dioica ; (3) Althaea flcifolia, 
doubtfully different from A. rosea. 

—— Discussion de quelques points de Glossologie botanique. Bull. 
Soc. Bot. ix. p. 355. The terms discussed are Bourgeon, Bulbille, 
Bropagule. 

•-Reponse aux Objections de M. Planchon sur la nature des 
pieces du calice chez les Cistinees. Ibid. p. 519. Maintaining 
his opinion that the two outer pieces of the calyx are formed of 
two stipules. 

Cocks, W. P.—Contributions to the Elora of Ealmouth. Rep. 
Corn. Polyt. Soc. 1861, p. 1. Grasses only: not a scientific 
paper. 

Cohjx, E.—Ueber die contractilen Staubfaden der Disteln. Wiss. 
Zool. Zeitsch. xii. Hft. 3, and Elora, 1862, p. 583. On the 
histological changes of the cells of the filaments, accompanying 
contraction ; the relation of the irritability to the electric current, 
and to similar phenomena in the lower animals. 

Cosson, E.—Note sur la stipule et la prefeuille dans le genre 
Botamogeton, et quelques considerations sur ces organes dans les 
autres monocotylees. Bull. Soc. Bot. vii. p. 715. The author in his 
resume says : 1. The stipule of Botamogeton, as that of Gramineae 
and Cyperaceae, appears to be formed of a single organ, and not 
of a pair united by their edges: 2. This stipule is bi-nerved or 
not according to whether it is exposed or not to a pressure from 
without inwards, or from within outwards: 3. The essential 
character of the ‘prefeuille’ (hyp sophy llary leaf) is its position: 
4. Its degree of development bears proportion to its function as 
a protective organ. 

-Note sur quelques especes nouvelles d’Algerie. Bull. 
Soc. Bot. ix. pp. 167, 295. With a figure of Anabasis aretioides. 

-Considerations generates sur l’Algerie. Ibid. p. 498. With 
some interesting observations upon the principal regions of 
climate and vegetation, especially of the Algerian Sahara. 

Crepik, E.—JElodea canadensis, Rich. Bull. Soc. Bot. Belg. i. p. 33. 
On its occurrence in Belgium. 

-La Elorule des environs de Han-sur-Lesse. Ib. p. 41. 
-Petites annotations a la flore de la Belgique. Ib. p. 69. 
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Crispin’, F.—Notes sup quelques plantes rares ou critiques de la 
Belgique. Fasc. ii. Bull. Belg. Acad. xiv. p. 76. ^ 1862. 

Cur and a, Y.—Flora compendiada de Madrid y sa provincia o 
descripcion sucinta de las Plantas vasculares que spontaneamente 
creceu en este territorio. Madrid, 1861, 8vo. pp. 759. 

Daniell, \Y. F.—Notes on some Chinese Condiments obtained 
from the Zanthoxylaceae. A. N. H. ser. iii. pp. 10, 195. In¬ 
cluding descriptions, by Mr. Bennett, of two new E. Asiatic 
species of Zanthoxylum. 

Darwin, Charles.—On various Contrivances by which British and 
Foreign Orchids are fertilised by Insects, and the good effects of 
intercrossing. (vide N. H. B. 1862, p. 871.) 

— -- On the three remarkable sexual forms of Catasetum 
tridentatum, an Orchid in the possession of the Linnean Society. 
Linn. Proc. Bot. vi. p. 151. Shewing C. trident alum, Monachan- 
thus viridis, and Myanthus barbatus to be three sexually diverse 
forms of the same species, viz., C« tridentatum; the male with 
well developed pollinia, liberated by the elasticity of the caudicles 
on the rupture of the membrane of the rostellum surrounding 
their disk. This rupture is shown to be occasioned by the stimulus 
of a touch conveyed to the rostellum by the curved arms, called 
by Mr. Darwin antennae, projecting in front of the column. 
The stigmatic surface is not viscid, and the ovules are more or 
less atrophied. Monachanthus is the female form, with rudimen¬ 
tary pollinia, and destitute of antennae, but with well developed 
ovary and viscid stigma. Myanthus, the hermaphrodite, having 
the column erect, not inverted as in the other forms, and the 
labellum remarkably different: with smaller pollinia than Cata¬ 
setum and stigmatic cavity intermediate in size between the two 
other forms. 

— -- On the two forms, or Dimorphic Condition, in the species 
of Primula, and on their remarkable sexual relations. Linn. 
Journ. Bot. vi. p. 77. (vide N. H. B. 1862, p. 235.) 

Decaisne, J.—Bapport sur un Me moire de M. Weddell, relatif au 
Cynomorium coccineum. A. Sc. N. iv. ser. xv. p. 103. 

Decaisne, J. et C. Naudin.—Manuel de l’amateur des Jardins. 
Part 1. Paris, 1862, Svo. pp. 706. A large portion of this 
volume is occupied by chapters on Vegetable Structure and 
Physiology in special relation to Horticulture. 

De Candolle, A.—Prodromus Systematis naturalis Begni Vege- 
tabilis, Vol. xv. Sect, post., Fasc. i. Vide Boissier. 

•- Note sur un nouveau Caractere observe dans le fruit des 
Chenes, et sur la meilleure division a adopter pour le genre 
Quercus. Bibl. TTniv, Oct. 1862. M. De Candolle finds the 
position of the atrophied ovules in the species of Quercus useful 
in affording sectional characters, especially (together with the 
period occupied in the maturation of the fruit, whether one 
or two seasons) of the group Lepidobalanus. At the same time 
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species closely allied in all other respects differ in this, some 
having the aborted ovules superior, some inferior. Q. virens is 
stated to present the singular feature of the radicle embedded in 
a homogeneous mass,—the two consolidated cotyledons. 

De Candolle, A.—Etude sur l’espece a l’occasion d’une revision de la 
Eamille des Cupuliferes. Bibl. Univ., Nov. 1862. (vide N. H. B. 
1863, p. 189.) 

Delayattd, C.—Sur une anomalie observee sur un Beilis. Bull. 
Soc. Bot. ix. p. 471. 

Des Modlins, 0.—De la Connaissance des Bruits et des Graines. 
Act. Bordeaux, 1862. (Ext. pp. 32.) A popular essay on 
Carpology. 

-■—— Eclaircissement sur une question d’Orthographie. Ib. 1861. 
(Ext. pp. 8.) Upon the initial of specific names. 

—• • ■ Autonomie reelle du genre JSchufa, detache par M. Spach du 
genre Fuchsia. Ibid. 1862. (Ext. pp. 14.) 

* -Quelques notes a 1’occasion d’une publication recente de M. 
Dom. Clos. Ib. (Ext. 9 pp.) On the galls of Fistacia, Peloria 
of Linaria origanifolia and L. aljpina, the habitat of Fteris aqui- 
lina, &c. 

* - Sur une propriete singuliere des vrilles de la Yigne-vierge 
(Ampelopsis 5-folia). Ib. (Ext. 9 pp.) Upon the mode of 
attachment of the tendrils. 

-— v. Durand. 
Dickie, G.—Brief Summary of a Deport on the Elora of the North 

of Ireland. Brit. Ass. Bep. 1861, p. 240. Applying to the part 
of Ireland north of a line drawn W. from Dundalk. The pha- 
nerogamia are estimated at 725. The Elora is characterized by 
a large admixture of species of English and Scottish types, with 
a * fair proportion ’ of the Atlantic type. Highland species are 
few. 

Dipped.—Zur Histologie der Coniferen. Bot. Z. 1862. With 1 
plate. On the structure of the medullary sheath, which corres¬ 
ponds essentially to that generally characteristic of Dicotyledons. 

Doll, J. C.—Elora des Grossherzogthums Baden. Carlsruhe, 
1862, Yol. iii. Completing the work. 

Dronke, Dr.'—Abnorme Eruchtbildung bei Frunus Armeniaca. 
Bot. Zeit. 1862, p. 350. An arrested branch, springing from a 
leafless, undivided stem. 

Dgchartre, P.—Becherches experimentales sur les rapports des 
plantes avec la Bosee et les Brouillards. A. Sc. N. iv. ser. xv. 
p. 109. The chief part of this paper refers to experiments upon 
the relation of vegetation to dew. After indicating the sources 
of error in the experiments of Hales upon the subject, M. Du- 
chartre proceeds to describe the apparatus employed and the 
method pursued in his experiments, a detailed account of which 
is given. It is shewn that leaves do not absorb the moisture con¬ 
densed upon them, and that faded plants do not resume their 
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turgescenee by the direct action of dew. The deposit of dew, 
moreover, entirely, or almost entirely, prevents tlie loss of aqueous 
vapour by transpiration. 

Duchautre, P.— Sur la decouverte du Cymodocea aequorea sur les 
Cotes de Provence. Bull. Soc. Bot. vii. p. 888. 

■-Note sur deux Orchidees. Bull. Soc. Bot. ix. p. 30. These 
are Angraecum sesquipedale and Oncidium splendidum, A. Bicli. 
The latter species, previously unpublished, is here described. 

—-Sur le polymorphisms de la fleur chez quelques Orchidees. 
Ibid. p. 113. Written prior to the author’s receipt of Mr. 
Darwin’s paper on Catasetum, the dimorphism in which genus 
(also in Cycnoches) appears totally misapprehended. “Eneffet, 
celles-ci etant accidentelles, rares meme, rentrent simplement 
dans le categorie de ces jeux de la nature qui echappent a toute 
regie et se refusent a toute explication! ” The occurrence of two 
forms of perianth in Vanda Loivei is described : this he suggests 
may be a similar case of “ dissociation” to that offered by Oytisus 
Adami. The two forms of fruit of Ceratocapnos umbrosa are 
minutely described. This genus is reduced to Corydalis by Hooker 
and Bentham. 

-- Note sur un cas remarquable de gelivure. Ibid. p. 289. 
A case of Bopulus angulata, enclosing decayed central cones of 
wood, which it is surmised are due to the vitality of the alburnum 
having been destroyed while the bark retained the power of repro¬ 
ducing ligneous layers, thus prolonging the existence of the trees 
some 60 years. 

-Sur un cas de grossissement, sans Eecondation, des ovules du 
Cycas revoluta. Ibid. p. 531. The pollen of a Ceratozamia was placed 
upon the ovules: some of these enlarged to well developed fruits 
without containing any trace of an embryo. How far may this 
enlargement of the fruit be due to the influence of the foreign 
pollen P 
- Sur la Elorasion du Vanda Batemanni. Bapp. Journ. Soc. 

d’Hort. viii. p. 589. 
Durand, E.—Monographie Vites Boreali-Americanae.—Act. Bor¬ 

deaux, 1862, (Ext. with Introduction by M. Desmoulins, pp. 64.) 
Duval-Jouve, J.—Note sur un Catabrosa aquatica a epillets multi- 

flores et sur le genre Catabrosa. Bull. Soc. Bot. ix. p. 8. The 
Catabrosa occurred with from 3- to 7-flowered spikelets. Observa¬ 
tions are added on the distinctions usually cited between this 
genus and Glyceria which are based upon variable characters. 

-Note sur le Catabrosa aquatica a epillets uniflores. Ibid. p. 437. 

-■— Note sur le Synonymie du Boa palustris. Ibid. p. 453. 

>-Sur une Eorme name de VAira media. Ibid. p. 527. Eollowed 
by observations of M. Gray’s. 

Ebenhoch, Er.—Die Phanerogamen Pflanzen von Koronczo und 
dessen Umgebung. Presb. Verh. v. p. 45. 
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Edgeworth, M. P.—Elorula Mallica. Linn. Proc. Bot. vi. p. 179. 
with 1 PL An enumeration of the plants (exclusive of Fungi) 
of the Multan division of the Punjab, “ where the Malli resided 
in the time of Alexander.” But 338 species, exclusive of cellular 
plants, are named. These belong to 67 orders, and 226 genera; 
thus averaging P5 to each genus. 

Eichler, A. W.—Flora Brasiliensis, Fasc. 31. Dilleniaceae. With 
13 plates. No new genera are described. Observations are 
appended on the anatomy of the stem. 

—-Ueber die Bedeutung der Schuppen an den Fruchtzapfen 
der Araucarien. Flora, 1862, p. 369, with 2 plates. Apropos of 
an abnormal cone of Araucaria brasiliana the composition of the 
ovule-bearing scales is discussed. In Araucaria these are regarded 
as consisting of a closed carpel, from the central region or midrib 
of which an inverted orthotropous ovule is developed, having its 
integument free from the nucleus, excepting at the chalaza. 

Engelmann, Dr.—Revision of the OenotJierae of the subsection 
Onagra. Am. Journ. ser. ii. xxxiv. p. 332. 
- vide Parry. 
Evercken, E.—Beitrage zur Westfalischen Plianerogamen-Flora. 

Bheinl. Yerhandl. xix Jahrg. p. 212. 
Fee, A.—Sur le Ligustrum des Latins et sur la difficulty de rattacher 

la nomenclature botanique des anciens a la notre. Bull. Soc. 
Bot. ix. 205. 

Fiistckh, K. — Beitrage zur Wurttembergischer Flora. Wiirtt. 
Jahresh. xviii. p. 189. 

Fischer, L.—Verzeichniss der Phanerogamen und Gefasskrypto- 
gamen des Berner-Oberlandes und der Umgebung von Thun. 
Berne, 8vo. pp. 128, 1862. A guide for the use of botanical 
tourists, &c. 

Fleischer, Prop.—TTeber Missbildungen verschiedener Cultur- 
pilanzen und einiger anderen landwirthschaftlichen Gewachse. 
Esslingen, 1862, pp. 100, 8vo. with 8 plates. 1. Monstrosity of 
the flower and fruit of Prassica Nap us, var. oleifera, Koch; 2. of 
Garum Garui; 3. Dipsacus Fullonum; 4. Trifolium hybridum and 
T. repens; 4. Poterium polygamum; 5. Colchicum autumnale; 
6. Fasciated stem of Beet and other plants; monstrous leaves of 
Morus alba. 

Foote, F. J.—On the Distribution of Plants in Burren, County of 
Clare. Trans. Irish Acad. xxiv. p. 143, with map. Lists are 
given of (1) plants abundantly and tolerably equally distributed 
over the whole district of “ the Burren” (the rocky limestone 
hills of the N.W. corner of Clare); (2) plants confined to a por¬ 
tion of the district, and abundantly distributed throughout that 
portion ; (3) plants growing locally, but in colonies ; and (4) oc¬ 
curring locally. In each list the characteristic or more remark¬ 
able species are italicised. Pyrola media is included in the second 
and Ajuga pyramidalis in the third list. A “ double ” Orchis 
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pyramidalis is said to occur on the shore near Ballyvaughan. 
Grasses and Carices are passed over by the author. 

Eotjbnieb, E. and M. Bonnet.-—Sur une Monstruosite de JRuhus. 
Bull, Soc. Bot. ix. p, 36, with 1 plate. In this monster the 
calyces were hypertrophied and succulent, the petals smaller than 
usual, green, and imperfectly developed. There was no trace of 
stamens, and the carpels were borne on an elevated torus, and 
were pedicellate, concave towards the axis, glabrous and dry, 
terminated by a style about as long as the fruit; thus presenting 
some of the characters of Geum. 

Eoubnieb, E.-—Note sur le Triglochin laxiflorum, Guss. Bull. Soc. 
Bot. ix, p, 204. Be-establishing the species in the Corsican Flora. 

-Sur la vegetation des Environs de la Calle (Algerie). Ibid. 
p. 422. With a catalogue of species gathered by M. Lefrane and 
determined by Cosson, and descriptions of two new species. 

-- De la Classification adoptee par MM. Bentham et Hooker, 
pour les genres de la Famille des Cruciferes. Ibid. p. 449. 

—--— Sur l’embryon du genre Stroganowia. Ibid. p. 535. Illus¬ 
trating the variability of embryonal character in Cruciferae. 

Eeies, E.—Epicrisis Generis Hieraciorum. Hpsalia. 1862, pp. 158. 
8vo. 

Eeies, T. M.—-Anteckningar rorande en i Paris hefintlig Linneansk 
vaxtsamling. Stockholm Forhandl. 1861, p. 255. 

Gansatjge, von.—IJeber Taxus haccaia. Bot. Zeit. 1862, p. 94. On 
the occurrence of the Tew in North Germany. 

Gaeeeatj, L. — On the Eunctions of the Nitrogenous matter of 
Plants. A. N. H. 3rd ser. x. p. 33. 

Gat, J. — Note sur YJErucastrim Zanonii. Bull. Soc. Bot. vii. p. 878. 
-— Excursion botanique en Auvergne. Bull. Soc. Bot. ix. pp. 18, 

78, 102. Including observations upon Isoetes. 
-— Sur la patrie de YAjax mnticm. Bull. Soc. Bot. ix. p. 279. 
Gebmain be St. Piebbe.—Phenomene de Texpansivite dans les 

axes et dans les feuilles, observe sur un memo rameau d’Olivier. 
Caracteres qui distinguent les rameaux d'une partition des 
rameaux normaux nes snr une tige fasciee. Bull. Soc. Bot. vii. 
p. 584. The author endeavours to show that the phenomenon 
of £ chorisis' or ‘ dedoublement] is simply a fasciation of high 
degree, or ‘ in its most complete expression.’ A case of lateral 
dedoublement of a branch of Olea europcea is described, in which 
the axis was divided into several nearly parallel (not as in normal 
branches from leaf-axils, divergent) flattened branches, bearing 
bifid or bipartite leaves, from the axils of which normal branches 
originated. 

Gebmain de St. Piebbe.—Caracteres des feuilles anomales frondi- 
pares. Feuille frondipare ehez le Murier. Ibid. p. 586. An 
instance of parallel ‘ dedoublement* in the leaf of the mulberry. 

-Structure et mode de developpement de la souche bulbiforme 
du Corydalis solida. Ibid. p. 590. A reply to M. Michalet’s 
observations on the same. (t. vi. pp. 779, 804.) 
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Germain de St. Pierre.—Anomalies de la raeine bulbiforme du 
Corydalis solida, et production exceptionnelle analogue cbez un 
Dcmcus Carota. Ibid. p. 594. 
- De la production et de la delimitation des especes vegetales. 

Ibid. p. 691. 
Gernet, C. v.—Xylologische Studien. Mosc. Bull. 1861, Yol. 34, 

p. 423. With 1 plate. 1. On the Stem-structure of Thalictrum 
flavum. 2. On Balta-wood: Description of a specimen, thus 
named, from Patagonia. 

Gieswald, H.—Ueber den Hemmungsprozess in der Antherenbil- 
dung. Danzig. 4to. pp. 35. With 1 plate. (Vide Bot. Z. 1862, 
p. 111). The results of the author’s investigation of imperfectly- 
developed stamens or structures intermediate between petals and 
stamens, refer chiefly to the differentiation of tissues in the 
anther, the development of pollen-cells, the resorption of the wall 
of the mother-cells, and of the septa of the anther-cells. 

Gibson, G. S.—The Plora of Essex; or a List of the Elowering 
Plants and Eerns found in the County of Essex, &c. 1862. With 
4 plates and map. Tables are given (1) of the distribution of 
Essex plants in the eight Botanical districts into which the 
County is divided ; (2) of the earliest and latest dates at which 
the rarer species have been observed; (3) of the comparative 
abundance of species in the County; (4) a comparison of the 
Essex Elora with those of Cambridgeshire, Hertfordshire, 
Suffolk and Kent, also (5) with the sub-provincial distribution of 
‘ Cybele Britannica (6) of species likely to be found in Essex. 
Short biographical notices are appended of botanists who have 
worked on the Essex Elora, including Bay and Eorster. (vide 
N. H. B. 1863, p. 41). 

Gillet.—Nouvelle Elore Eranpaise. Paris. 1 vol. 8vo. pp. 620. 
Glehn, P. v.—Elora der Umgebung Dorpat’s. Arch. Nat. Kurlands, 

&c. Bot. ii. p. 489. 
Goeppert, H. B.—Ueber das Verhalten einer\Mimosapudica wahrend 

des Eahrens. B. Zeit. 1862, p. 110. Beferring to the influence of 
continued irritation upon the sensibility of the plant. 

-- Gerausch beim Durchschneiden eines Cycadeen-zapfens, 
Bonpl. 1862, p. 59. Attention is directed to the report made by 
the rupture of the spathe of certain Palms. A similar phenomenon 
was observed in cutting a female cone of Zamia transversely. 

Gras, A. — Sur la Synonyme d’une espece de Ranunculus. Bull. 
Soc. Bot. ix. 324. R. Philonotis, Ehrh. is the species in question. 

Gray, A.—Enumeration of Plants collected in the Bocky Mountain 
Bange, 1861. Am. Journ. Sc. 1862, xxxiii. pp. 8, 404, xxxiv. p. 249. 
With Supplement by Engelmann and Gray. 

-Bevision of the genus Castilleia. Ibid. p. 335. 
-_ Beview of the genus Mertensia. Ibid. p. 339. 
-Fertilization of Orchids through the Agency of Insects. 

Ibid. p. 420. Notes upon some American species. In Platan- 
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thera psycodes and P. lacera the nectar appears to he much more 
plentiful in the spurs of the older flowers from which the pollinia 
have been removed and the stigmas fertilized several days before 
than in newly-opened blossoms. In the latter, however, the 
spurs are already moistened with nectar. The pollen of Gymna- 
denia trident at a, falling upon the tip of the process of the rostel- 
lum which rises between the discs and upon the summit of the 
process outside each disc, is stated to adhere and to send down 
tubes freely into their substance. The normal stigma is in its 
proper place, underneath the discs. In none of the N. American 
species of Gypripedium is the pollen found so glutinous as in the 
species examined by Mr. Darwin. Dr. Gray believes them to be 
fertilized by insects <£ which crawl bodily into the flower,” 
entering by the front entrance they crawl under the face of the 
stigma, while feeding on the glutinous exudation of the beard 
lining the labellum their heads or backs are rubbed against the 
stigma, then passing on they find exit by one of the lateral open¬ 
ings, carrying off a charge of pollen as they escape. The stigma 
in C. spectabile and other species is not glutinous but beset with 
rigid papillae directed forwards, adapted to “card off” the 
pollen carried by insects feeding beneath it. 

-Notes upon the “ Descriptions of New Plants from Texas, 
by S. B. Buckley,” published in the Proc. Acad. Nat. Sciences 
of Philadelphia. Proc. Ac. Phil. 1862, p. 161. Dr. Gray shows 
that all the new genera and nearly all the new species described 
by this author are “ either oversights or mistakes.” They are 
critically noticed seriatim. 

-Notes upon a portion of Dr. Seemann’s recent collection of 
Dried Plants gathered in the Peejee Islands. Proc. Am. Ac. 
v. p. 314. Also in Bonplandia. 1862, p. 34. With a descrip¬ 
tion of the genus Couthovia, Gray, near Strychnos. 

-Characters of New or Obscure Species of Plants of Mono- 
petalous Orders in the Collection of the United States South 
Pacific Exploring Expedition, under Captain Wilkes. Ibid. p. 321. 
vi. p. 37. JSTothocestrum, a new genus is described. The generic 
character of Nesogenes is amended and completed. 

-- Additional Note on the genus Phytidandra. Ibid. p. 55. 
With description of fruit and seeds. 

-Synopsis of the genus Pentstemon. Ibid. p. 56. 
-Revision of the North American Species of the genus Calama- 

grostis, Sect. Deyeuxia. Ibid. p. 77. 
-Sur la graine du Magnolia (reclamation). A. S. N. ser. iv. 

pp. 17, 382. 
Gris, A.—Note sur les Teguments de la graine du ricin. A. Sc. 

Nat. ser. iv. xvii. p. 312. Referring to the origin of the integu¬ 
ments of the seed. M. Gris confirms his previously published 
opinion, in opposition to that of M. Planchon, “ that the primine 
is formed of parenchyma, protected on both sides by a thin 
N. II. R.—1863. 2 R 
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layer of epidermal cells,” and, “that the secundine is clothed 
npon its outer surface with a broad zone of much elongated, 
very narrow cells, which are inflected to line the mouth of the 
endostome.” M. Plan chon adds a note, admitting his probable 
error. 

Gnis, A.— Origine des canaux perispermiques dans le Thalia deal- 
bata. Bull. Soc. Bot. vii. p. 875. 

— .. Note sur le Pecule du Biz. 1. c. p. 876. 
-Note sur le Systeme Tegumentaire de la graine du ricin. 

Bull. Soc. Bot. ix. p. 433. 
-Note sur le developpement de l’Aleurone dans les graines de 

quelques Legumineuses. Ibid. p. 466. Describing the mode of 
development of the aleuron-granules in the cotyledons of Lupi- 
nus polyphyllus and Colutea arborescens. M. Gris’ account is at 
variance with that given by both Hartig and Trecul. 

Grisebach, A. H. B.—Notes on Coutoubea volubilis, Mart., and 
some other Gentianese of Tropical America. Linn. Proc. Bot. vi. 
p. 140. A plant believed to be of this species, sent home by 
Wright from Cuba, Prof. Grisebach finds generically new, and 
describes it under the name of Goeppertia. Upon another species 
of the same collection, connecting Lisiunthus and Leianthus, is 
based the new genus Zonanthus. 

■ --Notice sur le genre Rheedia. A. S. N. ser. iv. xv. p. 231. A 
reply to a criticism of Messrs. Planchon and Triana in their mo¬ 
nograph of the Guttiferae. 

Gubler, A.—Pasciation du Cytisus Laburnum, avec inflorescence ac- 
rogene et floraison automnale. Bull. Soc. Bot. vii. p. 870. 

-Sur un hybride des Primula officinalis et elatior. 1. c. p. 872. 
-Des anomales aberrantes et regularisantes a propos de deux 

cas teratologiques, l’un de geantisme et l’autre d’hermaphro- 
ditisme, observes sur le Ristacia Lentiscus. Bull. Soc. Bot. ix. 
p. 81. With notice of an hermaphrodite Lentiscus. 

■ -Preface d’une Beforme des especes fondee sur le principe de 
la variability restreinte des types organiques, en rapport avec 
leur faculte d’adaptation aux milieux. Ibid. pp. 194, 264, 370. 
-L'Helichrysum arenarium au Bois de Boulogne. Ibid. p. 344. 
—  -- Quelques mots sur la Distribution Geographique de VHeli- 

chrysum arenarium. Ibid. p. 507. 
Gulliver, G.—On the Pibrin and Latex of Yegetables, and on the 

Coagulation of Pibrin without evolution of Ammonia. A. N. H. 
ser. iii. ix. p. 192. Showing that the coagulation of latex is due 
to fibrin. Attention is directed to the rapidity with which the 
latex is coagulated on the addition of water; in this respect re¬ 
markably differing from the liquor sanguinis. 

Haulier, E.—Vorschlag zu einer neuen Bezeichnung der Vegeta- 
tionsperioden. Bonpl. 1862, p. 50. Proposing signs to denote 
simple and compound periods of vegetation, with the duration of 
each respectively, etc. 
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Hance, H. F.—Symbolae ad Floram Sinicam adjectis pancissimarum 
stirpium japonicarum diagnosibus. A. S. N. ser. iv. xv. p. 220. 
No new genera are described. A short list of Hongkong species, 
not included in Mr. Bentham’s Flora, is added. 

Hartig, T.—Ueber die Bewegung des Saftes in den Holzpflanzen. 
Bot. Zeit. 1862, p. 73 (continued, with interruptions, to p. 105). 
Embracing the following heads:—1. Experiments on Defoliation 
of the Weymouth Pine. Chiefly to ascertain the influence of 
the foliage on the amount and relative position of the deposit of 
wood, and also the extent to which the reserve materials stored 
in the tree cooperated in the formation of the wood. 2. Experi¬ 
ments on ringing pendant branches. The results the same as 
upon erect stems. 3. Besult of pressure in a spiral direction 
upon the bast-layer of the Weymouth Pine. 4. Binging experi¬ 
ments on the Black Pine. 5. Experiments with cuttings. 6. Does 
the bast-layer take part in the ascent of the sap ? 7. On the 
* Tears ’ of woody plants—the dew-like drops observed on the 
buds, etc. of various trees in spring. 8. The ‘ Bleeding ’ of the 
Oak ; and, 9, of the Walnut. 10. On the loss of the power to 
conduct sap by long exposed, wounded surfaces of trees. 11. On 
the movement of the Ptycho de-sap. (The protoplasm■ circulating 
between the outer and inner Ptycho de-membranes: the outer 
Ptychode of Hartig is the Primordial utricle of y. Mohl). 12. 
On the motion of the sap in the ‘ laticiferous ’ tissue. 

Haryey, W. H. and W. Sonder.—Flora Capensis. Yol. ii. Legu- 
minosse to Loranthacesc. 1862. The new genera described are— 
JValpersia, Pleiospora, and Xerocladia, Harv. (Leguminosse) ; Di¬ 

rt acria, Harv. (Crassulaceae) ; Pisosperma, Sond. (Cucurbitacese) ; 
Phyticarpus, Glia and Pappea, Sond. (Umbelliferse). 

Hasskarl, J. K.—Nachtrage und Verbesserungen zu Horti Mala- 
barici clavis nova. Flora, 1862, pp. 41, 73, 121, 153, 187. 

Heldreich, T. yon.—Die Nutzpflanzen Griechenlands : mit besond- 
erer Beriicksichtigung der neugriechischen und pelasgischen Yul- 
garnamen. Athen. 1862, 8vo. pp. 103. Besides the enumeration 
of economic species, with their modern Greek and Albanian vul¬ 
gar names, observations are added upon their culture and appli¬ 
cation when worth notice. An Appendix is devoted to wild es¬ 
culent herbs—the so-called Xayctm. 

Hetet, M.—-Becherches experimentales d’organogenie et de physio¬ 
logic vegetales. C. Bend. liii. p. 1004. Upon the reproduction 
of vascular tissue upon a decorticated surface of Pircunia dioica, 
Moq. 

--- Becherches experimentales sur la formation des couches 
ligneuses dans le Pircunia. A. S. N. ser. iv. xvi p. 218. In 
Pircunia the growth of the wood is very rapid, several layers 
being formed each year. Hence it suggested itself as suited for 
the author’s experiments, instituted in order to find out how far 
the zones of cellular tissue deeper than the cambium layer, 

2 r 2 
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and, indeed, the innermost of these, retained the power of repro¬ 
ducing tissue when mutilated. It was found that the deepest 
parenchymatous zones and even the medullary canal could re¬ 
produce woody bundles and a cortical tissue, and that wherever 
the cells were yet active, or retained sufficient vitality, vessels 
and fibrous fascicles were formed. 

Hetet, M.—Liste des Plantes qui ont resiste en plein air, depuis 
plusieurs annees, au Jar din botaniques de la Marine a Brest. 
Ibid. p. 879. 

Heitffel, J.—Fragmenta Monographiae Caricum in regnis Hunga- 
riae, Croatiae, etc. sponte nascentium. Linnaea, xxxi. p. 659. 
With 2 plates. 

Hildebrand, P.—Ueber einige Falle abnormer Bliithenbildung. 
Bot. Z. 1862, p. 209. With a plate. 1. Monstrous flowers of 
Convallaria majalis. 2. JPeloria of Viola odorata. 3. Abnormal 
flowers of SarotJiamnus scoparius. 

Hincks, W.—Specimen of a Flora of Canada. Canad. Journ. 1861, 
p. 276. 

Hoffmann, H.—Ein Yersuch zur Bestimmung des Werthes von 
Species und Yarietat. Bot. Zeit. 1862, p. 1. The author’s 
observations refer chiefly to colour, markings, etc. of the seeds of 
Vhaseolus vulgaris. 

Hgfmeister, W.—Ueber Spannung, Ausflussmenge und Ausfluss- 
geschwindigkeit von Saften lebender Pflanzen. Flora, 1862, p. 97. 
(continued to p. 175). With supplementary tables of measure¬ 
ments (1) of the quantity of sap flowing from a stem cut across 
immediately above the root, in JJrtica, Solanum nigrum, Helian- 
thus, and other plants : (2) of the pressure of the sap under like 
conditions in herbaceous plants: and (3) of the same from cut 
branches and roots of the Vine. M. ITofmeister concludes that 
the bleeding depends upon the pressure which the tension of the 
cell-walls of the parenchym and the endosmotic repletion of the 
cells exercise upon the tissues of the root generally, whereby a 
portion of absorbed fluid is forced into the vessels. 

-Ueber die Mechanik der Beizbewegungen von Pflanzen- 
theilen. Ibid. pp. 497, 513. 

-—- Sur les directions des parties vegetaux determinees par la 
pesanteur. A. Sc. Nat. I Ye. ser. xv. p. 179. 1. Differences in 
the tension of tissues. 2. Elongation of the curving parts during 
incurvation. 3. Mechanism of upward curvature. 4. Intensity 
and independence of upward, and the dependence of downward, 
curvature. 5 Equality in the tension of tissues in those parts of 
the root capable of downward curvature. 6. Mechanism of the 
geocentric curvature of roots. 7. Deviations from the vertical 
direction of stems. 8. Experiments on rotation. 

Holle, G-. v.—Flora von Hannover. Hft. 1. Ferns to Ament- 
aceae. Hannover, 1862. 



PUAEEEOGAMIA. 595 

Hookee, J. D.—Des Phenomenes generaux de la Variation dans le 
Begne Vegetal. A. S. N. ser. iv. xvi. p. 97. An extract from 
the Introductory Essay to the Tasmanian Elora. 

—-— (vide Bentham.) 
-—— On Welwitschia, a new genus of Gnetaceae. Linn. Trans. 

xxiv. p. 1. (vide N. H. B. 1863, p. 201.) 
Hookee, W. J.—Botanical Magazine. Vol. 1862. Including de¬ 

scriptions of Acanthonema, a new genus of Cyrtandraceae from 
Eernando Po, and Berberidopsis (Berberideae) from Chili. 

IToeaeieow, P.—Prodromus Monographiae Scitaminearum. Petrop. 
1862, pp. 45, fob Four plates. Achirida, based on Ganna iridi- 

flora, B. et P.; Dymczewiczia, on species of Zingiber, including 
Z. capitatum and Z. elatum; Nicolaia, on some Alpinias ; Geo- 
callis, on Renealmia fascicnlata, Bose. ; and JEJnsete, on JKusa 
JSnsete, are the new genera proposed. 

Iemisch, Th.—-Kleinere Original-Mittheilung: Hotiz iiber die Bu~ 
bus-Arten. Bot. Z. 1862, p. 295. 

JaGEE, G-. Y.—Beobachtungen iiber rankende Gewachse, namentlich 
iiber Epheu (Hedera Helix). Wiirtt. Jahresb. 1862, p. 62. 

Joed an, A. — Quelques mots sur le Geranium purpureum, VilL, suivies 
de la description de deux plantes nouyelles des environs de Gre¬ 
noble. Bull. Soc. Bot. vii. p. 605. 

-- Sur diverses especes negligees du genre Asphodelus, com¬ 
prises dans le type de VAsphodelus ramosus de Linne. Ibid. p. 
722. Appended are detailed descriptions of 17 ‘species’ of 
Asphodel. 

Joins, A. le—De Finfluence chemique des terrains sur la dispersion 
des plantes. Mem. Soc. Cherb. viii. p. 309. M. le Jolis is of 
opinion that the influence of soils in the distribution of plants is 
primarily chemical; the physical influence he regards as second¬ 
ary ‘ et pour ainsi dire consecutive’ : its physical state being a 
consequence of its chemical composition. 

-- Sur une Forme du Coehlearia danica. Bull. Soc. Bot. ix. 
p. 421. The stem-leaves are usually sessile in this variety. 

Jttlliee- Ceoseiee, A.—Catalogue Systematique de quelcpies plantes 
nouvelles pour la flore orleanaise. Extr. Mem. Soc. Maine-et- 
Loire, xii. 

Kabsch, W.—IJeber die Einwirkung verschiedener Gase und der 
luftverdiinnten Baumes auf die Bewegungserschein ungen im Pflan- 
zenreiche. Bot. Zeit. 1862, p. 341, 353. The author’s experi¬ 
ments are detailed upon various sensitive and sleeping plants 
exposed to different gases, under reduced atmospheric pressure, 
and subjected to an electrical current. 

Kakitz, A.—-Botanische ISTotizen. Bot. Z. 1862, p. 190. On TIrtica 
galeopsifolia and Aethionema banaticum. 

-Eine Excursion auf clem Domogled. Bonpl. 1862, p. 152. 
With the plants observed. 

-——- Geschichte der Botanik in Ungarn. Ibid. p. 310. From 
Winterl to Haberle. 
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Kars ten, H.—Florae Columbiae terrarumque adjaeentium specimina 
selecta. v. ii. fasc. 1. New genera described are Raryphosphcera 
(Parkieae, a well-known species of RarJcia), Mallostoma (Cinchon- 
aceae), Androphorantkus (Crotoneae, described in Koch’s Woe- 
hens chr. 1859, p. 1), Olmediopsis (Olmedieae), Rhetinophloeum 
(Caesalpinieae). 

*-- Histologische Untersuchungen. With 3 plates. Berlin, 
1862. The development and structure of the vegetable cell, illus¬ 
trated chiefly by a detailed study of certain fresh-water Algae. 
The chapters referring principally to Phanerogamia are the 1st. 
—on cork-cells, their origin, resorption, &c.; and 7th.—on the De¬ 
velopment of Pollen and of the spinous processes upon the sur¬ 
face of some of its granules. In the 11th are observations on 
Intercellular Substance, Cuticle, the Primordial utricle, &c. 
- TJeber Zizania aquatica, L. Linnaea, xx. p. 510. 
Kirschleger, Fr.—Plore d’Alsace et des contrees limitrophes. 

Strasbourg, 1858-62. 12mo. pp. 456. 
- Sur les plantes des vieux Chateaux, dans la region Alsato- 

vosgienne. Bull. Soc. Bot. ix. 15. Supplementing M. Chatin’s 
paper noticed previously. 
- Note sur les Bubus monstrueux. Ibid. p. 290. 
-A quelle epoque remonte l’etablissement du premier herbier ? 

p. 202. Traced back to the time of John Falconer and Luca 
Ghini, 1541, &c. 

Klatt, F. W.—Monographia generis Sisyrinchinm. Linnaea, xv. 
p.63. The detailed descriptions are preceded by a tabular synopsis. 
42 species are enumerated. Nachtrag. p. 244. Berichtigungen, 
&c. p. 371. 

—- Monographie der Gattung Libertia. Ibid. p. 380. With 
descriptions of 7 species. 

-Specimen e familia Iridearum. Ibid. 533. With new or 
amended descriptions of many species. 

KLiNGGRaEE, H. v.—Die in d. Umgegend von Agram in Croatien 
vorkommenden Pflanzen. Linnaea, xv. 6. In anderen Gegenden 
Croatiens gefundene Pflanzen, p. 49. 

KiiEN'GGEaEE, C. J. v.—Ueber die Yerbreitung einiger Holzpflanzen 
in der Provinz Preussen. Konigsb. Schrift. 1861, p. 119. 

Klotzsch, Fr. und A. Garcke.—Die botanischen Ergebnisse der 
Eeise seiner K. H. des Prinzen Waldemar von Preussen in den 
Jahren 1845-6. Berlin, 1862. 1 vol. 4to. pp. 164, tabb. 100. 
Seven new genera are described, none of which appear to be 
tenable. They are Stachyopogon (= Aletris), TIersilea (—Aster), 
Leptanthe (= Macrotomia, A. D. C.), Waldemaria (= Rhodo¬ 
dendron argenteum, Sfc.), Lepidopelma (= Sarcococca), Timeeosia 
(= Gypsophila), Carpophora (= Silene). (vide N. H. B. 1863, 
p.378.) 

Knapp, F.—Ueber eine neue Form der Rulmonaria. Flora, 1862. 
With a diagnosis of the new Thuringian species, P. parviflora. 
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Koch, Gr. F.—Beitrage zur Flora der Pfalz. Pollichia, xviii-xix. 38. 
Landerer, Dr.—Ueber die Gartenkultur in Grieclienland. Flora, 

1862, p. 11. 
Sachs, J.—Zu Nageli’s Abbandlung “ IJeber die Wirkung des Frostes 

auf die Pflanzenzellen.” Flora, 1862, 17. 
-Zusammenstellung der in Grieclienland sicli findenden 

Fruehtbaume. Bonpl. 1862, p. 149. Die in Grieclienland nnd 
im Oriente angebauten Getreidesorten, p. 176. 

Lange, M. T.—Tillaeg til Denmarks Flora. Yid. Medd. Kjob, 
1861, p. 1. 

-Pugillus plantarum imprimis hispanicarum qnas in itinere, 
1851-52, legit J. Lange. Ibid. p. 33. 

Lawes, J. B. and J. H. Gilbert.—Growth of Wheat by different 
Manures, several years in succession on the same land. Journal 
Agric. Soc. xlix. p. 31. 

Lebel, E.—Sur le JPrimula variabilis. Bull. Soc. Bot. ix. p. 438. 
Lecoq, H.—De la Fecondation naturelle et artificielle des vegetaux 

et de 1’Hybridation consideree dans ses Rapports avec l’Horti- 
culture, &c. Yol. 2. Paris, 1862. The chapters are headed, 
1. Natural Fertilisation. Yarious modes of fertilisation observed 
in Plants. 2. The Species and its varieties. 3. Artificial Fertili¬ 
sation : Hybridization and means of effecting it. In subsequent 
chapters the Natural Orders are treated seriatim with regard to 
species capable of being crossed or upon which desirable experi¬ 
ments should be tried. 

-De la fecondation indirecte dans les vegetaux. Bull. Soc. 
Bot. ix. p. 211, and C. Bend. liv. p. 1247. Fertilisation of a 
pistil by the pollen of its own flower, M. Lecoq terms ‘ feconda¬ 
tion directe by the pollen of another flower, ‘ fecondation indi- 
recte.’ The former he believes to be the exception and not the 
rule. The chief conditions under which hermaphrodites become 
incapable of self-fertilisation are enumerated, also a series of 
grades intermediate between truly hermaphrodite and unisexual 
flowers. No original experiments are given. 

-De 1’espece et de ses croisements dans le genre Mirabilis. 
Bull. Soc. Bot. ix. p. 217. In Mirabilis hybrids between species 
were found to be exactly intermediate. Hybrids, however, be¬ 
tween hybrids become, on the other hand, infinitely varied, some¬ 
times differing much from their types. Fertile seeds were 
afforded in small quantity by the hybrid plants. 

—-Botanique populaire. Paris, 1862. 8vo. pp. 408. 
Lehmann, E.—Beitrag zur Kenntniss der Flora Kurlands. Arch. 

Nat. Kurlands. i. p. 539. 
Lemaire, Ch.—Histoire et Revision du genre Pilocereus. Rev. 

Hort. 1862, p. 426. 
Letzerich, L.—IJeber die Befruchtung und Entwickelungsge- 

schichte des Embryon von Agrimonia Pupa tor ia. Bot. Zeit. 1862, 
p. 9. With figs. 
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Liebe.—TJeber die geographische Yerbreitung der Schmarotzer- 
pflanzen; lste Abth. Loranthaceae, Cuscuta, Cassytha, and 
Bhizantheae. Berlin. 4to. 1862, pp. 24. 

Bindley, J.—Description of Otacanthus, anew genus of Acantbaceae 
from Brasil. El. des Serres, 1862, tab. 1526. 

•-West African Tropical Orchids. Linn. Proc. Bot. vi. p. 123. 
Chiefly an enumeration, with descriptions of new species, of the 
Orchids collected by Barter and Mann. Of the 67 species 
examined 48 were previously undescribed. But little resemblance 
is traced with Abyssinian species; only one species of JEulophia 
being common to W. Africa and Abyssinia. 

Lohr, M. J.—Leber das Einschliessen jeder Pflanzen-species in eine 
Papier-hiilse als Mittel, um Herbarien gegen Insekten zu sichern. 
Blieinl. Verhandl. xix. Jahrg. p. 335. 

Loret, H.—L’Herbier de la Lozere et M. Prost. Bull. Soc. Sc. 
Mende, 1862-. Critical determinations of an herbarium formed 
in the Lozere by M. Prost, and preserved in the Museum at 
Mende. 

Lowe, B. T.—A Manual Elora of Madeira and the adjacent islands 
of Porto Santo and the Dezertas. Pt. 2. London, 1862. Caly- 
ciflorae : Celastraceae to Bosaceae. 

Luca, S. de.—Bicerche sulla formazione della materia grassa nei 
frutti dell’ Olivo. Soc. B. Nap. 1862, p. 33. 
- Becherches sur la Eormation de la matiere grasse dans les 

Olives. A. Sc. N. ser. xv. p. 92. 
-Becherches chimiques sur les elements mineraux contenus 

dans quelques plantes epiphytes du Jardin des Plantes, &c. C. 
Bend. liii. p. 244. The ash of all the plants subjected to analysis 
included potash, soda, lime, magnesia, alumina, silica, iron, man¬ 
ganese, chlorine, sulphuric and phosphoric acids. In some copper 
was found. 

Malbranche, M.—Bevue des plantes critiques ou nouvelles de la 
Seine Inferieure. Extr. Precis, Ac. Sc. Bouen, 1861-2. 

Malmgren, J.—Ofversigt af Spetsbergens Eanerogam-Elora. Tv. 
Vet.-Ak. Eorh. 1862, p. 229. Ninety-three phanerogamic Spits¬ 
bergen species are enumerated, of which fifteen are new to Dr. 
Hooker’s list (Linn. Trans, xxiii. p. 283, where the Spitzbergen 
species are indicated by S. in the column 4 Arctic Europe’). On 
the other hand Dr. H. has eight or nine not in Hr. Malmgren’s 
enumeration. Spitzbergen is said to be richer in species, con¬ 
sidering its latitude, than any other Arctic tract. This is attri¬ 
butable, to the influence of the Gulf-stream. Of the 93 species 
81 are common to Greenland. It is remarkable, however, that 
none of the species common to these Eloras are absent from the 
Arctic Elora of the mainland of the Old World. Hr. Malmgren 
says the Elora of the Northern Coast of Spitzbergen, under 80° 
lat. differs considerably from that of the Western, and approaches 
in character to that of Lancaster Sound, Barrow’s Straits and 
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Melville Sound. The Elora of the W. Coast has a more decid¬ 
edly N. European character. The absence of Leguminosse (in 
common with Arctic Greenland and Iceland) is very remarkable, 
as is also the paucity of Monopetalous (Corollifloral) plants. 

Mangon, H.—Production de la matiere verte des feuilles sous 1’in- 
fluence de la lumiere electrique. C. Eend. liii. p. 243. On the 
development of chlorophyll in Eye under the influence of electric 
light. 

Martens, G. yon.—Die Earben der Pfianzen. With a chromatic 
table. Wiirtt. Jahresh. xviii. p. 239. 

Martins, C.—Eloraison de Y Agave americana. Eev. Hort. 1862, 
p. 291. 

--Sur la floraison simultanee de 1500 Agave americana dans 
les plaines de Mustapha pres Alger. Bull. Soc. Bot. ix. p. 146. 
These Agaves, which had been encouraged by the Arabs as a 
coast defence, were mutilated by the Erench soldiers during the 
winter 1831-2 ; in the spring of the latter year all the maltreated 
plants threw up their flowering axes, confirming the theoretical 
views of Linnaeus and Goethe, that the development of the in¬ 
florescence is determined by some debilitating check of the vege¬ 
tative activity of the plant. M. Martins has instituted experi¬ 
ments upon the subject. 

Martius, C. E. Ph. de.—Elora Brasiliensis. Vide JEichler et Mi- 
quel. 

Martrin-Donos, Y. de.-—Plantes critiques du departement du Tarn. 
Pt. 1. Toulouse. 1862. 8vo. pp. 32, 

Masters, M. T.—Vegetable Morphology : its History and Present 
Condition. Brit, and Eor. Med. Eeview, Jan. 1862. 

-— On Prolification in Elowers, and especially on that kind 
termed Axillary Prolification. Linn. Trans, xxiii. p. 481, 
1 pi. “ Axillary prolification is the term applied to those cases 
wherein one or more adventitious buds spring from the axils of 
one or more of the parts of the flower.” The orders and genera 
in which it is most frequent are Cruciferae (JBrassica), Caryo- 
pliyllaceae (Dianthus), Eesedaceae, Leguminosae (.Melilotus, Tri- 
folium), Eosaceae {Rosa, Rotentilla), Umbelliferae and Campanu- 
laceae. The largest number of cases occur in plants with the 
parts of their floral whorls not united. It is rarely met with in 
irregular gamopetalous flowers, and plants with an indefinite 
inflorescence are more liable to it than those in which it is defi¬ 
nite. 

Median prolification is much more frequent than axillary. The 
former “ is a further step in retrograde metamorphosis” than the 
latter. “ To grow in length, and to produce axillary buds, are 
alike attributes of the branch; but the former is much more fre¬ 
quently called into play than the latter; for the same reason, 
median prolification is more common than the axillary form.” 
The flower of a Daucus is figured in which the calyx was tubular 
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and 5-toothed: the carpels foliaceous, separate and without ovules; 
the axis being prolonged between them where it forked, each 
branch bearing an umbel of perfect flowers. The calyx and leafy 
carpels are minutely described. About 65 genera belonging to 
29 Orders are enumerated, in which axillary prolification has been 
observed. 

Maugix, G.—Sur quelques faits de Teratologie vegetale.—Bull. 
Soc. vii. 867.—Trifoliation in Syringa, torsion and fasciation of 
Sambucus, etc. 

--- Sur les mouvements du cone central de 1* Agave Americana. 
Bull. Soc. Bot. ix. p. 360. With diagrams, shewing varying 
direction of the inclination of the cone. 

Maximowicz, C.— Golowninia, un nouveau genre de la famille Gen- 
tianeae; avec une introduction de M. Begel. 1 PI. Bull. Ac. 
Sc. St. Petersb. iv. 250. Begel proposes Crawfurdieae, charac¬ 
terized by twining stems, as a section of Gentianeae. Diagnoses are 
given of the 4 genera constituting this group,—viz. Grawfurdia, 
JBterygocalyx, Tripterospermum, and the new genus Golowninia, 
from Japan: of this latter a detailed description is given. 

Melicocq, Le barox be.—Encore un mot sur le Climat de la 

Erance au moyen age. Bull. Soc. Bot. ix. 37. 
Mettexius, G.—Beitriige zur Anatomie der Cycadeen. K. S. Wiss. 

Leipzic. vii. 567, with 5 plates. 1 and 2. Course and structure of 
the bundles of the medullary sheath; 3. The wood; 4. The 
bark ; and 5. The root. 

Mi all, L. C. and B. Carrixgtox.—The Elora of the West Biding 
of Yorkshire. London. 8vo. pp. 97. 

Michalet, E.—Sur le vegetation et la structure du Llogdia serotina. 
Bull. Soc. Bot. vii. 676. The structure and development of the 
bulbs and stolons is described. 

-—- Sur la vegetation du Jura. Bull. Soc. Bot. vii. p. 703. 
Miers, J.—On Villaresia. A. JNT. IT. ser. 3. ix. p. 107. With amended 

descriptions of the genus,—referred, with Jussieu, to Aqui- 
foliacese,—and of new species. 

-On AEtoxicum and Bursinopetahm. Ibid. p. 214. Amended 
descriptions are given of the genera, which are both referred to 
Aquifoliacese. 

—- On G-oupia. Ibid. p. 289. A very minute account is given 
of the structure of the flower, fruit, and seed- of the genus, which 
Mr. Miers makes the type of a Eamily—Goupiacese, included in his 
‘ Celastral alliance’with Icacineae, Aquifoliaceae, Hippocrateaceae, 
etc. A diagnosis is furnished with descriptions of two species. 

-- On Ephedra. A. N. H. ser. iii. ix. 421, x. 133. (To be con¬ 
tinued.) 

Milde, J.—Wissenschaftliche Ergebnisse meines Aufenthaltes bei 
Meran. Bot. Z. 1826, p.429. Beferring chiefly to the Muscology 
of the district. The first chapter is upon the general character 
of the phanerogamic vegetation. 
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Miquel, E. A. W.—Mora Brasiliensis, fasc. 32. Sapotaceae. With 
33 plates. The new genera are Passaveria (Fcclinusa, olim Hb. 
Mart. Bras.), with the facies of Lucuma and flowers of Chryso- 
phyllum, and Oxythece, Miq. with the flowers of the latter, and 
habit of Sideroxylon, but with exalbuminous seeds. 

-- Bemarques sur la genre Nania. Miq. Journ. Bot. i. 292. 
With 1 pi. Nania is a genus of Myrtaceae, with the habit of 
Eucalyptus, but with tetramerous flowers, and an ovary almost 
free, growing in the Indian Archipelago. It is based on Metro- 
sideros vera, D.C. 

*—-Over die geographische verspreiding der Mceae, met een 
nader onderzoek omtrent de soorten, welke in America, noordelijk 
van de landergte van Panama, voorkommen. Amsterd. Yersl. 
K. Ak. 1862, xiii. p. 382. 

Moiil, Hein.—Morphologische IJntersuchungen liber die Eiche. 
Cassel. 1861. pp. 35. 4to. 3 plates. 

Mohl, H. v.—Einige anatomische und physiologische Bemerkungen 
iiber das Holz der Baumwurzeln. B. Z. 1862, p. 225 continued to 
321. Upon the ill-understood structure of the roots of trees, and 
the relation of their structure to that of the trunk. Coniferae and 
deciduous trees are treated separately; Abies pectinata being 
selected as presenting the characteristic distinctions of root and 
stem-structure most plainly in the former—the Ash, Fraxinus 
excelsior, among the latter. Special reference is made to certain 
errors of Schacht’s (Anat. u. Physiol, d. Grewachse) as to the 
above. The root of the Abies differs from the stem in the follow¬ 
ing particulars:—1. In the smaller thickness of the annual zones 
and greater softness of the wood. 2. In the opposing structure 
of thick and thin zones. In the stem the outer portion of the 
annual rings, consisting of thick-coated cells, is the wider, the 
narrower the entire zone, while in the root the conditions are re¬ 
versed ; the more solid portion of the zone being thicker in thin 
rings ; when they are very thin it almost entirely disappears. 3. 
In about one-fourth greater radial and one-fifth greater tangential 
diameter of the wide cells of the inner portion of the annual 
zones ; and, 4th, the greater radial diameter, and broader cavity 
of the outer cells. 5th. The greater length of the cells of the 
innermost, soft portions of the root. Modifications of the above 
relations are detailed in Finns sylvestris, Larix europea, and 
Ficea vulgaris. In the Ash the greater or less thickness of the 
annual rings is accompanied by corresponding and very con¬ 
siderable differences in their structure. These differences, in the 
layers making up each ring, are described. The rings of the stem 
are usually thicker than those of the root, while the wood of the 
latter is softer and more spongy; the cells being broader and 
with thinner walls. Modifications of structure are described in the 
Beech, Oak, Birch, Aspen, and Barberry.—P. 258 et seq. the 
principal contrasts of root and stem-structure are reviewed. The 
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last division of the essay is devoted to the relation of the period 
of growth in the root and stem. It is shown that after growth 
in the stem has ceased with the setting-in of winter, the develop¬ 
ment of the root is continued without interruption. Climate and 
temperature of the soil are considered in relation to this activity 
of the root; also the practical question, whether autumn or 
spring is best suited for transplanting. 

Mohl, H. v.—Einige erlauternde Bemerkuugen zu der von Prof. 
Schacht gegen meine Darstellung des Coniferenholzes erhobenen 
[Reclamation. Ibid. 460. Pointing out that Schacht’s measure¬ 
ments, made with a view to determine the relation of stem and root 
wood-cells, are based upon the cells of branches, the microscopic 
structure of which is considerably different from that of the trunk. 

Montrousier.—DieElora der Insel AWbeiNeu-Kaledonien. Elora, 
1862, p. 343. (Ext. Mem. Ac. Lyon. 1860.) This paper contains 
descriptions, such as they are, of no fewer than 26 “ new genera.” 
Having hitherto made a point of noticing all such appearing in 
the Journals, etc., which come within our reach, we copy out M. 
Montrousier’s new names, premising that it is highly probable 
that none, or but few, of them are tenable, though, from the im¬ 
perfection of the descriptions, it is impossible to say with cer¬ 
tainty. Vanieria, Quinsonia ( Pittosporeae), Seresia (Yiolarieae P) 
JELuonia and Oxantliera (Aurantiaceae), Dugezia (Hypericineae), 
Apiocarpus (Sapindaceae), JBouzetia (Diosmeae), Vieillardia and 
J\lac-Leayia (Leguminosae), Fockornya and Tomostylis (Lyth- 
rarieae ?), Chircilia, Balardici, Draparnaudia, Mooria (Myrtaceae), 
Tkiollierea, Figuierea, Delpechia, Douarrea, Fogonanthus (Rubi- 
aceae ?), Fanchezia (Ixora ?), Maoutia, Fapinia (Verbenaceae ?), 
Entreeasteauxia (Myoporineae), Timeroyea (Nyetagineae P) 

Moore, H.—Results of farther Physiological Experiments on the 
formation of Wood in Dicotyledonous Plants, made in the Royal 
Dublin Society’s Botanic Harden, between the years 1851 and 
1860. Proc. R.I. A. 1860, p. 162. Confirmatory of Trecul’s obser¬ 
vations in Ann. des Sciences on the Hrowth of Wood in Dicoty¬ 
ledons. No new facts are recorded. 

More, A. H.—On the Discovery of Gladiolus Illyricus (Koch) in 
the Isle of Wight. Linn. Proc. Bot. vi. p.177. Identical with the 
plant growing in the New Eorest, which is found to differ from 
G. communis, to which it had previously been referred. 

Mori ere, J.—Quelques observations critiques sur les especes du 
genre Monotropa. Bull. Soc. Er. ix. p. 97. 

Mueller, C.—Annales Botanices Systematicae (Walpers). T. vi. 
Ease. 3. Lipsiae, 1862. Orchides (Epidendrum § 2. Encyclium 
to Elleanthus). A new feature is the frequent introduction, 
under the specific diagnoses, of untranslated and unabridged 
newspaper remarks, from the Hardener’s Chronicle, etc., upon the 
respective species. 
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Mueller, F.—Fragmenta Phytographiae Anstraliae. Yol. ii. The 
new genera proposed are JEmblingia (Capparideae) ; Hannafordia 
(Sterculiaceae); Cadellia (Simarubeae); Ixiosporum (same as 
Citriobatus), and Hymenosporum (Pittosporaceae); Petermannia 
(Dioscoreaceae or Smilaceae) ; Agrostocrinum and Hodg$onia> 
altered to Hodgsoniola in Appendix (Liliaceae); Hodgkinsonia 
(Bubiaceae); Wittsteinia (Yaccinieae); LtJiuliopsis, Acanthocla- 
dium, Cyathopappus (Compositae). 

——— A Systematic arrangement of the Plants noticed around the 
Gulf of Carpentaria, from the Boper to the Gilbert Bivcr. 
Melbourne, 1862, 8vo. pp. 16. A. list of the species, including 
those collected on Landsborough’s Expedition. 

Murray, A.—Monographic Sketch of the Conifers of Japan. Proc. 
Hort. Soc. ii. 265, 109, 496, 633, 719. With cuts. 

NaGELi, C.—Die Anwendung des Polarisationsapparates auf die 
Bntersuchung der vegetabilischen Elementartheile. Munch. 
Sitzb. 1862, 8 Marz. On Doubly refracting spheres contained in 
the epidermal cells of the Apple, and on the Protein crystalloid 
of the Paranuss (Brazil nut). 
- Beobachtungen ueber das Yerhaltendes Polarisirten Lichtes 

gegen Pflanzliche Organisation. Munch. Sitzb. 1862, p. 290. 
- Gefrieren und Erfrieren. Flora. 1862, p. 203, Deferring to 

the observations of Sachs ; Flora, p. 17. 

Naumy, C.—Especes et varietes nouvelles de Cucurbitacees cultivees 
au Museum d’Histoire Naturelle, en 1860 et 1861. A. S. N. 
ser. iv. xvi. p. 154. i. New races and varieties of already pub¬ 
lished species, ii. New or imperfectly known species. The 
genus /S'cotanthus is based on the Bryonia cochin-chinensis, Lour. 
Melangium and Abobra are new genera, founded on So. American 
plants. M. Naudin proposes, the following provisional sections of 
the order Cucurbitaceae, excluding Zanonia, Nhandiroba, and 
Feuillea, which require further examination, and may prove types 
of distinct groups. 

1. Cucumerineae. —Ovary bi-trilocular (or rather with 2 or 3 
placentas); ovules and seeds transverse, usually indefinite. 

2. Cydanthereae.—Ovary with a single placenta (although 
possibly tricarpellary); ovules inserted transversely, or 
slightly oblique. 

3. Abobreae.—Ovary tricarpellary (or perhaps also of fewer 
carpels) ; ovules usually definite and erect. 

4. Sicyo'ideae.—Ovary 1-2-3-carpellary. Ovules definite, 
usually solitary and suspended. 

Neumann, L.—Note sur la culture et la Grefie des Luculia. Adans. 
ii. p. 198. Neumann is attempting to graft Luculia (Bubiaceae) 
upon certain genera of Caprifoliaceae. His experiments are not 
decisive. The grafts succeeded upon Rogiera. Observations are 
added upon the distinctions between Bubiaceae and Caprifoliaceae. 
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Neitmanh-, L.—Des causes qui determinent les brulureset les taches 
des feuilles, specialement dans les Serres. Adans. ii. p. 312. 
Pointing out that drops of water upon leaves exposed to the sun 
may act as condensing lenses, burning the leaf. 

Nobbe, Pr.—IJeber die feinere Verastelung d. Pflanzenwurzel. 
Dresden, 1862. 8vo. On the relation of the development of the 
root-fibrils to the nutrient matter contained in the medium 
traversed by the axes from which the fibrils are given off. 

Nyman, C. P. — En ny art af slagtet Astrocarpus. Stock. Porhandl. 
p. 191. With 1 Plate. A. cochlearifolius from South Portugal. 

Oersted, A. S.—Myrsineae Centro-Americaneae et Mexicanae. Yid. 
Medd. Kjob. 1861, p. 117. 

-Et Bigrag til Trseernes Architectonik. 8vo. pp. 29. The prin¬ 
cipal architectonic types recognisable in trees are the columnar— 
as in Arborescent Monocotyledons ; the conical, pyramidal, or 
tapering, in Coniferae; the sub umbellate, the poplar, &c.; the 
Jcnotty-sinuous, the oak, &c. and the arched type, as in the beech. 
(Bull. Soc. Bot/—Rev. Bibl. Oct. 1862.) 

Oliver, D.—Note on the Structure of the Anther. Linn. Trans, 
xxiii. p. 423, (with 1 plate). Confirming and extending the views 
of Bischoff, that the sutures of the anther do not correspond to 
the margins of the stamen-leaf. It is advanced that the sutures 
“ answer to the lines of junction of outer and inner thickened 
portions of the lamina on either side of the midrib.” Mr. Oliver’s 
arguments are chiefly based upon an abnormal condition of the 
stamens in a species of Geranium. 

-Note on Hamamelis and Loropetalum ; with a Description of a 
newAnisophyllea from Malacca. Ibid, p.457. Pavouring the generic 
separation of Loropetalum from Hamamelis. A Synopsis of the 
uni-ovulate genera of Hamamelideae is given. Anisophyllea is 
considered to be nearer to Ehizophoraceae, to which Mr. Bentham 
referred it, than Hamamelideae or Barringtonieae, amongst which 
it has been located by some botanists. 

-The Atlantis Hypothesis, in its Botanical Aspect. Bep. 
Boy. Inst. 7 March, 1862. N. H. B. 1862, p. 149. 

Oudemans, C. A. J. A.—Memoire pour servir de reponse a la 
question: si les stomates derivent de cellules epidermiques ou 
bien de cellules parenchymatiques sous-jacentes ? Amsterd.Versl. 
K. Ak. 1862, xiv. p. 318 (with a plate). The stomates are modi¬ 
fied epidermal cells ; they are not derived from the subepidermal 
layer. The mother-cells of the stomates, when they first become 
perceptible, are always in the plane of the epidermis, their upper 
wall not being depressed below that level. With regard to the 
cavity beneath the stomate, in Agave and Aloe, M. Oudemans 
finds that it does not originate prior to the division of the nucleus 
of the superimposed mother-cell. 

--Das Hornprosenchym Wigand’s. Bot. Zeit. 1862, p. 43. 
Claiming priority in recognizing the presence of this tissue, 
having described and figured it from Canella in 1855. 
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Pappe, L.—Silva. Capensis. A Description of So. African Eorest 
Trees and Arborescent Shrubs, used for Technical and Economi¬ 
cal purposes. Ed. ii. London, 1862. 

Paris, E. G.—Sur les Verbascum de la Elore de Chambery. Bull. 
Soc. Bot. vii. p. 842. 

Parlatore, Ph.—Sur les Cones des Coniferes. LTnst. 1481, p. 164, 
and A. S. N. ser. iv. xvi. 215 (with figs.) Monstrous cones of 
Abies Prunoniana, in which the scales were transformed into leaf¬ 
bearing branches. Erom the various modifications in length, and 
union of these organs, M. Parlatore is led to regard the fruit- 
scale as formed of the connate leaves of an axillary branch, the 
axis of which remains extremely short. He is also of opinion, 
that in several genera of Coniferae, the leaves are adnate to the 
branches through a portion of their extent; that which is gene¬ 
rally taken as the leaf being but its apical portion. 

Parodi, D. — Observaciones botanico-quimicas sobre una nueva 
especie de “ Acacia,” cuyo fruto puede reemplazar las agallas. 
Bev. Earm. (B. Aires) iii. p. 4. On a Paraguayan Acacia, the 
fruit of which may be substituted for galls. An analysis is 
given. 

Parry and Engelmann.—Coniferae collected by Dr. Parry in the 
Bocky Mountains. Am. Journ. ser. ii. xxxiv. p. 330. 

Perrier, A.—Sur le Primula variabilis. Bull. Soc. Linn. Norm, 
vi. (Extr. 1861). 

Peter, H. — Untersuchungen fiber den Bau und die Entwickel- 
ungsgeschichte der dicotyledon!schen Brutknospen. Gottingen. 
1862, 8vo. pp. 40 (with 2 plates). On the bulbels of Dicotyle¬ 
dons ; the diverse structure, &c. of which is illustrated by a pri¬ 
mary reference to those of Polygonum viviparum, Oxalis Deppei, 
Saocifraga granulata, and Dentaria. 

Peters, W. C. H.—Naturwissenschaftliche Beise nach Mossam- 
bique. Botanik. 1 Abth. 4to. Berlin, 1862. (With 48 plates.) 
New genera described are, Gorskia, Bolle (Swartzieae); Capassa, 
Ed. (Dalbergieae); Lepidanthemum, Ed. (Melastomaceae,—Hete- 
rotis of Benth. in El. Nig.); BLitzeria, Kl. {Anacardiaceae) ; Calyp- 
trospatha, Ed, (Acalypheae); Argyrodendron, Kl. (Crotoneae); 
Acanthocarpea, Kl. (Pliytolaccaceae); Clemanthus, Kl. (Passi- 
jloreae); Chlanis, Kl. (Bixaceae); Chilocalyx, Kl., Decastemon, KL, 
Symphyostemon, Kl., Dianthera, KL, Anomalostemon, Ed., Physan- 
themum, Kl., and Petersia (Capparidaceae); Gerardianella (Scro- 
phulariaceae); Calycanthemum, Kl.(Convolvulaceae'); Meristostylus, 
Kl. (Gentianeae); and Agathisanthemum, Kl. (Cinchoneae). 

Peyritsch, J.—Zur Kenntniss der Gattungen Bhynchelythrum und 
Monachyron. Bot. Zeit. 1862. p. 3. 

Planchon, J. E.—Note sur les AEgilops ovata et triticoides. Bull. 
Yaud. vii. p. 231. 

Planchon, J. E. and G.—Note sur les Observations faites au 
Jardin des Plantes de Montpellier pendant l’eclipse du 18 Juillet, 
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1860. Mammillaria setosa, Mesembryanthemum album, Oxalis 
floribunda, Mammillaria rliodantha, JPortulaca grandijlora, and 
Oxalis Deppei closed their flowers, more or less, during the 
eclipse. The leaves of Amorpha fruticosa, Indig of era dosua, 
Hobinia viscosa, Glycyrrhisa glabra, and 3 spp. Acacia were 
affected. Sensitive plants are also named which were not 
affected. 

Planchon, J. E.—Observations sur les Cistinees. Bull. Soc. Bot. 
ix. p. 509. 1. Nature of the parts forming the calyx. Accord¬ 
ing to some observers the two outer sepals are regarded as acces¬ 
sory bracteoles, answering to stipules; one chief ground upon 
which this view rests being the lateral position of the bract at 
the base of each pedicel. M. Planchon shewJs this to be due to 
the cymose, unilateral character of the inflorescence, and regards 
the reduced outer lobes of the calyx as true sepals. 2. Symmetry 
of calyx and corolla. 3. Hybridisation of Cistineae. The re¬ 
markable fixity of the characters of Cist us Ledon is pointed out. 
The anthers of this hybrid are stated to be habitually sterile. 

Planchon, J. E. and I. Triana.—Beponse aux critiques de M. le 
Prof. Grisebach relativement aux genres Rheedia et Mammea. 
A. S. N. ser. iv. xv. p. 236. 

-Memoire sur la Eamille des Guttiferes. A. Sc. Nat. iv. ser. 
xvi. p. 263. Chapitre ii. Devoted to the Organology and Physi¬ 
ology of the Order. Under the heads of the several organs, &c. 
are many valuable observations, especially upon the floral sym¬ 
metry and the structure of the seed. In respect to the former, 
the authors write:—“ En resume, les Guttiferes sont une de ces 
families multiformes et a tendances multiples chez lesquelles se 
rencontrent, pour se relier l’un a 1’autre, les types d’organisation 
florale qui semblent ailleurs les mieux tranches. Decussation par- 
faite avec repetition de verticilles dimeres ou trimeres ; calyce et 
corolle pentameres avec alternance suivant la regie ordinaire: 
voila les etats extremes. Passage de la decussation a la spire 
oblique, dela dimeriea la trimerie et ala pentamerie; de 1’imbrica¬ 
tion a l’estivation convolutee; traces de de doublemen t laterali- 
interne, tout cela complique d’irregularites frequentes de transposi¬ 
tions dans le rang des pieces, de variations dans leur ordre de super¬ 
position ou d’imbrication, voila la part des nuances et naturellement 
des difficultes. Ces difficultes nous les signalous sans avoir la pre¬ 
tention de les resoudre, et sans vouloir condamner absolument 
les theories auxquelles elles semblent faire breche.” The seed 
presents many remarkable features of interest, and, as we have 
already noted {vide N. H. B. 1862, p. 456), furnishes characters 
for the division of the Order into Tribes. Its details are dis¬ 
cussed at length under the respective heads of (1.) Direction of 
the seeds : relative position of the raphe. (2.) General compo¬ 
sition of the ovules and seeds. (3.) Ovular and seminal integu¬ 
ments—the aril, arillode, testa; albumen, embryo, and germination. 
(vide N. H. B. 1863, p. 373.) 
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Pqllendee, A.—Chromsaure ein Losungsmittel fur Pollenin und 
Cutin, nebst einer neuen Untersucliung iiber das cbemische 
Yerbalten dieser beiden Stoffe. Pot. Zeit. 1862, p. 385. An¬ 
nouncing chromic acid as a solvent of cuticle and the extine of 
Pollen-granules. 

Peillieux, Ed.— Observations sur une fleur dimere de Cattleya 
amethystina. Bull. Soc. Bot. ix. p. 275. Each verticil of the 
perianth consisted of two opposite segments, the verticils decus^ 
sating. The two inner lobes each presented the form of a normal 
labellum. The relation of this dimerous form to the genus Mcele- 
nia of Dumortier is pointed out, 

Puel, T.—Eevue Critique de la Elore du Departement du Lot 
(suite). Bull. Soc. Bot ix. p. 399. 

Baxd, E. S. jr.—The Heather (Calluna vulgaris) a native of the 
United States. Am. Journ. xxxiii. (1862), p4 22. Notice of a 
station within 20 miles of Boston. It is regarded as indigenous. 

Begel, E.—Elora der Gebiete des Bussischen Beiches oestlich vom 
Altai bis nach Kamtschatka und dem Bussischen Nordamerika, 
nach den von G. Badde und andern gesammelten Pflanzen 
bearbeitet. Bd. i. Hft. 2. Moskau. 1862. Yiolarieae to Caryo- 
phyllaceae (Spergularia). Of many of the more critical and 
variable genera, subgenera, and species, a Conspectus, or Synopsis, 
is given of the species, varieties, or forms, as the case may be, 
which they include, as Viola, Parnassia, Polygala, Lychnis, sect. 
Gasterolychnis. In the genera or subgenera, these are generally 
limited to the species of the Bussian empire. 

— -Elora Ussuriensis. St. Petersburg, 1862, 1 vol. 4to. pp. 282* 
with 12 plates. 

-- Ueber Betulaceen. Bot. Zeit. 1862, p. 100. Observations 
upon Prof. Grisebach’s criticisms of the author’s Monograph of 
Betulaceae. 

-Noch einmal Petula alba, L. und deren Abarten P. alba- 
verrucosa und pubescens. Ibid. p. 329. 

■—- Conspectus specierum generis Aconiti quae in Elora 
Bossicaet in regionibus adjacentibus inveniuntur. A. S. N. ser. iv. 
p. 144. {vide N. IT. B. ii. p. 458.) 

—,-Vide Maximowicz. 
Beichenbach, H. E. (fil.) — leones Elorae Germanicae et Helveticae. 

Yol. xx. Linaria to end of volume, including remainder of 
Scrophulariaceae, Orobancheae, Acanthaceae, Globularieae, Len- 
tibularieae. 

— -Xenia Orchidacea. Yol. ii. pts. i. ii. Leipzig, 1862. New 
genera taken up from the author’s descriptions in Otto’s ITamb. 
Gartenzeit. 1860, are Stauropsis and Grammanyis (the latter near 
Grammatophyllum and Cymbidium). This part includes a review 
of the genera Phalamopsis, Doritis, and Stauropsis. The genus 
JEsmeralda is based upon Vanda Gathcarti, Lindl. 

-Kleinere Mittheilungen : 1. Hieracium Medusae; and 2. X)i- 
N. H. R.—1863. 2 S 
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morphism and Dichromism of an Orcliid (Vanda Lowei, Ldl,) 
Bot. Zeit. 1862, p. 62. The lowest three flowers of the inflor¬ 
escence of the Orchid were larger than the rest, the segments 
of the perianth bright orange-yellow, with small purple spots; 
in the smaller flowers, the perianth-segments differed in form, 
and were marked with large cinnamon blotches, on a yellow- 
green ground. 

Beichehbach, H. E. fil.—Cleisostoma Guiberti, Ldl. et Bchb. Ibid, 
p. 375. Rodriguezia pardina, p. 428. 

-Neue Orchideen. Ibid, p. 214. Mostly East Indian species, 
with descriptions. 
-Dendrobium Mohlianum. Bonpl. 1862, p.334 (with 1 plate). 

Erom mountain summits in the Eijis. 
-— Trias Orchidacea Philippensis. Ibid. p. 335. Cleisostoma, 

Louisia, and Cypripedium, 
Beinsch, P. E.—Anatomisch-physiologische Eragmente (Eortset- 

zung). Linoaea, xv. p. 195. 3. On the structure of the Cilia 
of the leaves of Draba aizoides, and the thickening of their cell- 
wall. 

Beuss, Gr. Ch.—Pflanzenblatter in Naturdruck mit der botanis- 
chen Kunstsprache fiir die Blattform. Stuttgart, folio. 

Bochebrijnne, A. De.—Becherches sur le Clandestina rectiflora. 
Bull. Soc. Bot. ix. p. 258. Showing the plant to be parasitical upon 
species of twelve Nat. Orders, both Di- and Monocotyledonous. 

■-De l’avortement des petales du Ranunculus auricomus. 
Ibid. p. 280. 

■■ ■ Nouvelles remarques sur le Rrimula variabilis, with 
further arguments against its being a hybrid form. Ibid. p. 235. 

Bochleder, Er.—Bntersuchung der reifen Samen der Bosskastanie 
(.Aesculus RLippocastanuni). Wien. Sitzb. xlv. p. 675. 

Bossmanh (J.)—Zum Yerstandniss der DelphiniumASYutliG. Bot. Z. 
1862. p. 188. 

Sachs, J.—Ueber die Stofle, welche das Material zum Wachsthum 
der Zellhaute liefern. Pringsh. Jahrb. iii. p. 183. 1. Micro-che¬ 
mical methods of observation. 2. The general behaviour of 
substances forming cellulose during the growth of the cell-mem¬ 
brane. 3. The ‘ Starch-layer,’ the tissue accompanying and 
partially or completely surrounding the vascular bundles of the 
stem, petiole and leaf, and which, with some exceptions, abounds 
more or less in starch granules. 4. Starch in Chlorophyll. 
5. Starch in young organs. 6. On the behaviour of starch, 
and the transitional products resulting from it during germination. 
7. Starch and sugar during the vegetative period, from completed 
germination to time of flowering. 8. Starch, sugar, and oil, 
during the maturation of the fruit. 9. The occurrence of starch, 
oil and sugar, in various tissues. 10. The migration of starch, 
etc. 11. Historical appendix. 

Zur Keimungsgeschichte der Graser. Bot. Z 1862. p. 145. 
With 1 plate. 
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Sachs, J.—Zur Keimungsgeschichte der Dattel. Ib. p.241, 249. With 
1 plate. An enquiry into the way in which the nutritive matter 
of the albumen is appropriated during germination. Sachs finds 
that both the nitrogenous and lion-nitrogenous formative matter 
of the albumen are transferred to the embryo through the means 
of the absorbent epithelial layer of cells of the “ corpus cotyledo- 
nenm ” {Saug organ) ; the latter—cellulose and oil—being found 
in the embryo, under the form of grape-sugar and starch. These 
materials, accumulated in the albumen in the same cells, and in¬ 
deed absorbed by the same epithelial layer, separate in the ger¬ 
minating embryo; the albuminous substances being conveyed 
through the thin-walled cells of the vascular bundles, to the site 
of active formation of tissue; the non-nitrogenous finding their 
way through the parenchym, especially those layers which imme¬ 
diately surround the vascular cords. 

-TJeber saure alkalische und neutrale Beaktion der Safte 
lebender Pflanzenzellen. Ibid. 257. 

-— TJeber den Einfluss des Lichtes auf die Bildung des Amylums 
in der Chlorophyllkornern. Ibid. p. 865. The author’s observa¬ 
tions agree generally with those previously recorded by Bohm 
and others, upon the relations of starch and chlorophyll, and lead 
him to the opinion that starch in chlorophyll-granules may be 
regarded not only as a secondary deposit, but as a product of the 
assimilative activity, under the influence of light, of the chlorophyll 
substance. Amongst Hr. Sachs i assured results,’ are the follow¬ 
ing :—1. During germination in the dark or twilight the starch 
of albumen or cotyledons becomes completely consumed, while 
the leaves, root, etc. develope. 2. If the plant remain under the 
above conditions it ceases to grow, and at length perishes. 3. In 
the mesophyllary cells of the cotyledons and first leaves there is 
found, at first applied to their walls, a layer of protoplasm which 
afterwards resolves itself into chlorophyll-granules. These are 
yellow in the dark, green in a dim light, pale green in full light. 
4. If a plant, germinated in darkness, be exposed to the light, 
the yellow granules become green; if the light suffice in intensity 
and duration, starch forms in the chlorophyll granules; if it be 
insufficient, the latter become green without forming starch, and 
at length the plant perishes as in the dark. 5. Erom the circum¬ 
stance that the first formation of starch takes place in chlorophyll, 
and that only chlorophyll-containing organs have the power of 
liberating oxygen, it follows that the starch is formed by assimi¬ 
lation from inorganic elements, while, on the other hand, the 
starch in uncoloured organs is developed from organic materials 
elaborated in the chlorophyll-containing cells, from which they 
are transmitted. 

•-* Ergebnisse einiger neueren TIntersuchung fiber die in 
Pflanzen enthaltene Kieselsaure. Elora. 1862. pp. 38, 49, 65. It 
is shown that V. Mohl’s observations establish the general rule 
that those portions of a plant which are most directly subject to 

2s2 
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the influence of the air are the most strongly silicified. Prom an 
experiment upon Maize, the author finds silica to bear a very 
different relation to the nutritive processes of a siliceous plant 
than do phosphorus, sulphur, alkalies or lime. He found this 
plant to attain its usual height, and bear several large leaves and 
a spike with seeds capable of germination, with only *7 per cent, 
of silicic acid in the ash; this was taken up from the glass vessel in 
which the plant was grown. Maize-straw grown with free access 
to silica, contains 18-23 per cent, in its ash. 

Sachs, J.—Uebersicht der Ergebnisse der neueren Untersuchungen 
uber das Chlorophyll. Ibid. pp. 129,177. This review of the recent 
literature of Chlorophyll is drawn up with a view to sift the 
satisfactorily established data from those which are incomplete 
and uncertain. The chapters are, 1. The structure of Chloro¬ 
phyll. 2. Its origin. 3. Its granular contents. 4. The green 
colouring matter of chlorophyll. 5. Its optical peculiarities. 
6. Influence of light on the origin and alteration of chlorophyll. 

-Mikrochemische Untersuchungen. Ibid. p. 289. 

Sadler, J. and W. Bell.—Note in reference to the Bursting of the 
Spathe of Seaforthia elegans. Trans. Bot. Soc. Ed. p. 268. 

Sagot, P.—Principes generaux de Geographie Agricole. Bev. 
Monde Col. 1862. 

•-Explication Physiologique de la mauvaise vegetation des 
legumes des pays temperes sous Tequateur. Bull. Soc. Bot. ix. 
p. 147. M. Sagot finds that while the abundant light, medium 
humidity and moderately active vegetation of the temperate zone 
are coupled with vegetable products rich in albuminous matter ; 
in the tropics great heat, abundant moisture and luxuriant vege¬ 
tation afford products relatively poor in albumen. The results of 
his enquiry into the causes to which the difference is due are here 
detailed. 

Sass, A. v.—Die Phanerogamen Elora Oesells und der benachbarten 
Eilande. Arch. Nat. Kurlands, etc. Bd. ii. p. 575. 
- Beitrag zur Elora der Insel Bunoe. Ibid. p. 647. 
Schacht, H.—Ueber der Stamm und die Wurzel der Araucaria 

Brasiliensis. Bot. Zeit. 1862. p. 409. With 2 plates. A minute 
account of the anatomy of the wood of the root and trunk, with 
reference to criticisms of Yon Mohl. 

Schaeeeer, G. C.—On a remarkable form of rotation in the pith-cells 
of Saururus cernuus. Am. Journ. xxxiv. p. 400. The author finds 
in the smaller cells forming the middle of the partitions separating 
the air-canals of the pith, a motion of granules (of unknown com¬ 
position), closely resembling that well-known in the terminal 
vesicles of Closterium. This, however, we have always regarded 
as something very different from the so-called ‘ swarming ’ of 
Gonidia in the freshwater Algae with which Dr. Schaeffer seems 
to confound it. He regards the phenomenon in Saururus as in 
connection with active vitality and capacity for division. 
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Scheele, Ad.—Bevisio Hieraciorum Hispanicorum et Pyrenaicorum. 
Linnaea. xv. p. 637. 

Schlechtendal, D. E. L. y.—Abnorme Bildungen. Bot. Zeit. 1862. 
p. 4. 1. Aquilegia vulgaris, with spirally twisted carpels. 2. A leaf 
of Prunus Cerasus. 3. Nervation of a three-pointed leaf of 
Populus halsamifera. 4. Ported nervure of a bifid leaf of JVerium 
Oleander. 5. Nervation of leaf of Glaucium luteum. 6. Bifid awn 
of Lolium temulentum. 

-Abnorme Bildungen an Pflanzen. Ibid. p. 301. Case of Pro- 
lification in Lilium. Ibid. p. 382. Median prolification of Cyclamen. 

■ Abnorme Pruchtbildungen. Ibid. p. 405. In Juniperus and 
Crataegus. 
- Plantae Kegelianae. Linnaea. xv. p. 314. With amended 

descriptions of several Cyperaceae, also of one or two new species. 
-- Beitrag zur Plora von Bohmen. Ibid. A list of species, 

with notes as to their frequency, etc., headed Florula Ginetzensis. 
— --Die G-attung JXymenachne, P. B. Ibid. p. 348. 
-Ueber Setaria, P. B. Ibid. p. 387. 
-Ueber Lonicera Xylosteum und deren Abanderungen. Ibid. 

p. 632. 
— -Bemerkungen fiber einige Bibes-Arten. Ibid. p. 729. Critical 

observations upon JR. petraeum, JR. spicatum, and allies. 
Schlickitm, J.— Ueber die chemischen Yorgange beim Beifen der 

Weintraube. Pollichia, xviii.-xix. p. 41. 
Schlotthaitber, Dr. — Merkwfirdige Pruchtbildung bei einer 

Mdhrenpflanze (Daueus Carota). Bonpl. 1862. p. 300. 
Schmidt, Pr.—Plora der Insel Moon,nebst orographisch-geognostis- 

chen Darstellung ihres Bodens. Arch. Nat. Kurlands, etc. i. p. 1. 
Schmidt, J. — Plorae Brasiliensis Scrophularinae. (Pasc. xxx. 

Martius; Plora Brasiliensis) Lipsiae, 1862. Tabb. 39-57. No 
new genera are described. Chapters on the geographical distri¬ 
bution, and economic applications of the Order, by Yon Martius 
are appended. 

Schoubeih, Hr.—Ueber die Erzeugung des Saltpetrichten Ammoni- 
akes aus Wasser und atmospharischer Luft unter dem Einflusse 
der Warme. Mfinch. Sitzb. 1862. p. 45. 

Schott, H. G-.—Neue Brasilische Aroideen.Bonpl. 1862. p. 5. De¬ 
scriptions of 4 new species. 

-Neue Brasilische Aroideen. Ibid. p. 86. Descriptions of new 
species. 

——— Aroideologisches. Ibid. p. 147. Descriptions of an Arum 
(gponticum) and 3 species of Anthurium. 

-— Aroideologisches. Ibid. p. 222. A description of the new 
genns Lysistigma, founded on a plant of doubtful Peruvian 
origin. The genus Steudnera, C.K. is also described. 
- Neue brasilische Aroideen. Ibid. p. 322. Two new species 

are described. 
--Aroideologisches. Ibid. p. 346. Descriptions of three new 

species. 
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Schueelee, F. C.—Die Culturpflanzen Norwegens. Christiania, 
1862. 4to. pp. 197. With 24 plates. Also, (extracted from the 
same), Synopsis of the Vegetable Products of Norway. 4to. 
pp. 31. The latter work is intended as a guide to the vegetable 
products of Norway exhibited in London, 1862. It includes 
several interesting phyto-geographical observations. In respect 
of the cultivation of southern species in northern latitudes the 
author states the following results from his observations, which 
have extended over several years. Corn will ripen at a much lower 
temperature and in shorter time in Norway than in countries 
further south. If the seed be brought from a northern climate it 
will require at first a longer time to ripen than the same species 
cultivated in the north for a longer period, though after two or 
three years it will ripen at the same time. On the other hand, 
M. Schubeler remarks that if seeds be brought from a higher to 
a lower latitude they will, at first, ripen earlier than plants of 
the same species of the corresponding lower latitude, which have 
not been thus removed. Provided a species be not cultivated 
further north than it is able to attain a full development, the 
seed increases in size and weight for the first two or three 
years, the nearer it approaches this limit; it diminishes, in like 
manner, if cultivated further south. Again, the further north a 
plant is cultivated the deeper becomes the colour of the epiderm. 
This applies to the testa of peas and beans, and the petals of 
flowers. The foliage of both wild and cultivated species is re¬ 
markable for a greater brightness and verdure in the north. 
Loots, leaves, seeds and fruits, containing aromatic matter, deve¬ 
lop it to a very striking degree the further they are found to the 
north. Even the Bird-cherry, Mountain-ash, and Lily-of-the- 
Valley, are characterised by stronger aromatic properties near 
Throndhjem than at Christiania. The above phenomena the 
author attributes to the influence of the longer days of northern 
latitudes ; though whether to the heating or actinic solar rays— 
or both—or to some other influence—he leaves to further inves¬ 
tigation. 

Schultz (JBipont), C. H.—JPertya scandens. Bonpl. 1862, p. 109. 
With 1 plate. JPertya is a new genus of Mutisieae from Japan, 
perhaps identical with Thunberg’s JErigeron scandens. 

-Ueber Cassiniaceae uniflorae. Poll, xviii-xix. p. 157. 
—- u. E. W.—JPilosella als eigene Gattung aufgestellt. Flora, 

1862, pp. 417, 433. Pilosella is separated generically from Uiera- 
cium. The species are enumerated, sundry observations being 
added. Set eropleura, a new genus of Cichoraceae, is described. 

---Novum Cichoriacearum genus. Bull. Soc. Bot. ix. p. 284. 
Ceramiocephalum from Algeria, (Lapsana virgata of Desf.) 

--— Observations in Kalbfussiam et Fideliam. Ibid. p. 286. 
——— Hieracii nova species. Ibid. p. 440. II. grandifolium, from 

Algiers. 
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Schultz, F. G.—The Synonymy of a few species of Mentha. Bull. 
Soc. Bot. ix. p. 222. 

— - Der Torf. Pollichia, xviii. xix. p. 29. The formation of peat, 
and the plants taking part in it. 

-Bemerkungen liber zwei neuerdings von franzosischen 
Schriftstellern verwechselte pfalzer Pllanzen. Ibid. p. 34. With 
1 plate. 

--Tabelle der in der Pfalz und den benachbarten Gegenden 
vorkommenden Arten der Gattung Verbascum, sowie der in die- 
sem Gebiete bereits gefundenen und noch zu suchenden Bastarde 
aus derselben. Pollichia, Ibid. p. 24. 

— -Berichtigung der Irrthiimer,welche im Pllanzen-verzeichnisse 
des “Prodromus topographiae medicae Weissenburgensis auct. 
P. F. Buchholtz ” enthalten sind. Ibid. p. 63. 

--=*— Ueber das “ Herbarium normale ” von (anon.) Ibid. p. 74. 
-- Botanisch-geologische Beise ins INTahethal. Ibid. p. 128. 
Schultz, F.—Zusatze und Berichtigungen zu meiner Flora der 

Pfalz. Poll, xviii. xix. p. 75. 
■—--Diagnosis novae speciei Cerastii generis. Flora, 1862, p. 

458. 
— - Ueber Gagea andegavensis und Potentilla Bogenhardiana. 

Ibid. p. 459. 
-—— Ueber Melica Glauca und Sehistostega. Ibid. p. 461. 
Schultz - Schultzenstein.—Vortrage uber die Entstehungsge- 

schichte der Lebenssaftgefasse. Flora, 1862, p. 83. Various 
reasons are given to show that laticiferous ‘ vessels ’ do not ori¬ 
ginate from rows of cells, or from any metamorphosis of cells. 

Schweihfurth, G.—Plantae quaedam niloticae quas in itinere cum 
divo Adalberto libero Barone de Barnim facto collegit B. Hart¬ 
mann. Berol. 1862. 4to. pp. 53. tabb. 16. No new genera are 
described. Principally an enumeration of species, with localities. 

Seehaus, C.-—1st die Eibe ein norddeutscher Baum P Bot. Zeit. 
1862, p. 33. On the nativity of the Yew in North Germany. 

Seemahn, B.—On Manburia, a Cucurbitaceous Genus from Mexico. 
. A. N. H. ser. iii. ix. p. 9. With an emended character of the 

genus. 
-On Antiaris Bennettii, a new species of Upas Tree, from 

Polynesia. Ibid. p. 405. Description of the plant figured in 
‘ Bonplandia,’ 1862, t. 7. 

--Bemarks on the Natural Order Bignoniaceae. A. N. H. 
ser. iii. ix. p. 192. In reply to Mr. Miers’ criticisms, and vindi¬ 
cating the “ integrity of the Crescentiaceae,” as circumscribed 
in the author’s synopsis. 

-Note on the Belationship of Cannabinaceae. Ibid. p. 199. 
Suggesting an affinity with Malpighiaceae and Acerineae, es¬ 
pecially the former. 

--— Bevision of the Natural Order Bignoniaceae. A. N. H. 
3rd. ser. x. 29. Embracing a list of the genera, grouped under 
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three Tribes:—Fubignonieae, capsula marginicida, septum valvis 
parallelum ; Catalpeae, loculicida, septum valvis oppositum ; Fa- 
car andeae, marginicida, septum valvis oppositum. All the cirrhose 
Bignoniaceae are American, excepting Dolichandra, and belong 
to the tribe Fubignonieae. The erect species, excepting two 
Asiatic genera, belong to the other tribes. Tecomella (Tecomci 
undulata), Don, and Campsidium are new genera proposed. 

Seemann, B.—Ueber Kelletia und Prockia. Bonpl. 1862, p. 18. 
The genera are identical. 
- Lindenia Vitiensis, Description and Figure of, Ibid. p. 83. 
-Smytheapacijica. Genus novum Bhamnacearum. Ibid. p. 

69. With 1 plate. Near to Ventilago, but differing in form and 
dehiscence of the capsule. 
-Delostoma Lobbii, eine neue Bignoniacea von Peru. Ibid. 

p. 72. With synopsis of the species of the genus. 
-Campsidium cJiilense, genus novum Bignoniacearum. Ibid, p, 

147. With 1 plate. Pounded on the Tecoma Guarume, Hook. 
(non De Candolle). 

--Notizen iiber Siidsee^Pflanzen, Ibid. p. 153. Brief critical 
notes on various species. 
- Astianthus longifolius. Ibid. p. 221. With 1 plate. With 

an emended description of the genus Astianthus (Bignoniaceae). 
Seemann transfers it from Fubignonieae to Jacarandeae. 

.-Ueber neue und verkannte Clerodendron-Arten. Ibid. p. 249. 
-— Hanburia mexicana. Ibid. p. 189. With a plate, and 

amended generic character. 
-Nutzpflanzen Californiens. Ibid. p. 264. Two Eosaceae 

and two Ericaceae are mentioned on the authority of Herr Ben¬ 
jamin. 

--Solanum anthropophagorum. Ibid. p. 274. Formerly used 
as a salad by the cannibal Fijians. 

-Ueber die Compositen-Guttung Fitchia. Ibid. p. 294. Its 
occurrence in Tahiti. 
-Botryodendrum, Endl.=Meryta, Forst. Ibid. p. 294. Iden¬ 

tifying these genera. Six species are enumerated. 
-Plantae Yitiensis. Ibid. p. 295. An enumeration of the 

species collected in the Fijis by Hr. J. Storck; including a few 
novelties. 
-Fritchardia Pacijica. Ibid. p. 309. With 1 plate. A new 

Fijian genus of Palms, introduced into European cultivation by 
Seemann. 

-— Podocarpus dulcamara, Seem. Ibid. p. 365. Identified with 
P. amara, Bl. 
-Pimia rhamnoides and Bisemma caerulescens, zwei neue Siid- 

seepflanzen. Ibid. p. 366. Pimia is described as a new genus of 
Lasiopetaleae. 

-Systematic list of all the Fijian Plants at present known. 
App. iii. to ‘ Mission to Viti.’ London, 1862. 
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Sutherland, W.—On the occurrence of Isoetes echinospora in 
Scotland. Trans. Bot. Soc. Ed. p. 343. 

Tassi, A.'—Sulla flora della provincia senese e Maremma toscana. 
Sienne, 8vo. pp. 63, 1862. 

Taylor, J.—Notice of Flowering Plants and Ferns collected on both 
sides of Davis’ Straits and Baffin’s Bay. Ed. Phil. Journ. xvi. 
p. 76, and Trans. Bot. Soc. Ed. 1862, p. 323. A Catalogue of 
species with their localities. 138 Phanerogamia and 9 Ferns are 
enumerated, including about 17 species of E. Arctic American, 
and 3 or 4 Arctic Greenland plants, new to Dr. Hooker’s list. 

Teysmann nnd Binnendijk.—Sur quelques plantes nouvelles de la 
flore indienne. Miq. Journ. Bot. i. p. 364. 

jEmbry ogonia ranks as generically distinct from Combretum, 
Nyctocalos, (Bignoniaceae) and Anauxanopetalum (Anacardiaceae) 
are new genera described. The latter is identical with Swintonia. 
..— IJeber Kaju Garu, ein wohlriechendes Holz in Indien. This 

wood is furnished by a tree of Java and Sumatra, described as 
a new genus near Aguilar ia, under the name of Gonystylus. 

Timbal-Lagrate, M.—Observations botaniques sur quelques plantes 
de la Befta blanca. Ext. Mem. Ac. Toulouse, 5e ser. vi. 1861. 
An account of the vegetation and geology of the Pena blanca, 
a mountain on the Spanish side of the Pyrenees, fronting the 
Maladetta. A new species of Campanula and a Euphrasia are 
described. 

Trecul, A.—Sur les sues propres des Apocynees, des Asclepiadees 
et des Legumineuses. L’lnstit. No. 1487, p. 215. The latex in 
these plants he finds in very delicate vessels associated with the 
liber-bundles or surrounding the pith, and not contained in the 
true liber-cells as asserted by Schleiden, Schacht, and others. 

Treyiranus, L. C.—IJeber zwei Cruciferen der Bheinischen und 
Pfalzer Flora. Poll, xviii-xix. p. 92. 

-• Ueber ein ungewohnliches Bluhen der Agave americana. 
Bheinl. Verhandl. xix. Jahrg. p. 330. 

Triana, J. et J. E. Planchon.—Prodromus Florae No vo-Granatensis, 
on Enumeration des plantes de la Nouvelle- Grenade, avec de¬ 
scription des especes nouvelles. A. Sc. Nat. Ser. iv. xvii. p. 5. 
With localities and brief critical remarks. The present part, 
arranged in the Candollian sequence of Orders, extends to Mal¬ 
vaceae (Hampea). Telracera and Belima are united. The 
authors remark that it is probable the number of ovules and of 
carpels is not of generic value in Dilleniaceae. Eleven new species 
of Guatteria are described, and eight of Cissampelos. Amended 
descriptions are given of Abuta, Aubl. and Tetrathylacium, Poepp. 
The entangled synonymy of Capparis Breynia, Jacq. is discussed 
in detail. Cochlospermeae are maintained as a distinct Family, 
and their differences from Bixa and its allies insisted on. Gloeo- 
spermum is a new genus of arborescent Yiolaceae, near Leonia, 
but with a produced connective to the anthers: one species is 



616 BIBLIOGRAPHY. 

described, {vide N. H. R. 1863, p. 373.) Ibid. p. 319. From 
Dachira (Sterculiaceae) to Pelliceria (Marcgravieae). Under Marc- 
gravia and Norantea mixta are observations npon the structure 
of the hooded bracts of these genera. The authors do not, with 
Messrs. Eentham and Hooker, include Rhizoboleae and the 
genera Fentaphylax, Stachyurus, Omphalocarpum, and Micro- 
semma in Ternstrdmiaceae. 

Trimen, H. — Some localities additional to those mentioned in Dr. 
Bromfield’s Catalogue of Hampshire plants. Phytol. 1863, 
p. 390. 

Unger, Fr.—Wissenschaftliche Ergebnisse einer Reise in Griechen- 
land und in den jonischen Inseln. Wien. 1862, pp. 213. 8vo. 
A list of the plants met with on this excursion is appended, in¬ 
cluding Cryptogams. A new Silene is described from Ithaca. 
An extended account is given of the eocene Flora of Kumi, in the 
Island of Euboea, many new species being figured and described. 
There are some critical observations on Finns ceplialonica and its 
allies in the fifth and sixth chapters. 
- Botanische Streifzuge auf dem Gebiete der Culturgeschichte. 

Sitzb. Wien. xlv. p. 75. (5.) Inhalt eines alten agyptischen 
Ziegels an organischer Korpern. 

-Ueber die Structur einiger reizbarer Pflanzentheile. Bot. Z. 
1862, p. 113. With 1 plate. A minute examination of the 
irritable filaments of Centaurea Jaeea, and C. Scabiosa, with mea¬ 
surements of the amount of their longitudinal contraction on 
irritation and proportional increase in diameter. Prof. Unger’s 
observations show the contractility is not accompanied by an 
alteration in volume, but in form of the individual cells of the 
irritable tissue. The structure of the filaments is described and 
figured. 

Verlot, B.—Une nouvelle espece de Zinnia. R. Hort. 1862, p. 368. 

Verlot, J. B. and others. •— Reports upon herborisations near 
Grenoble, Briangon, la Grande-Chartreuse, &c. Bull. Soc. Bot. 
vii. p.602 to 754. 

•-Sur Y Allium strictum. Ibid. p. 720. 

Yiaud-Grand-Marais, A.—Note sur la Gemmation surnumeraire 
du Carpinus Betulus. Bull. Soc. Bot. vii. p. 839. 

Yieillard, E.—Plantes utiles de la Nouvelle Caledonie. A. Sc. 
Nat. 4 ser. xvi. p. 28. Several new species are described. 
Amongst the rest 8 or 9 Ferns are in the list of comestible 
species. 

-Etudes sur les genres Oxera and Deplanchea. Ext. Bull. 
Soc. Linn. Normand. vii. 1862. Deplanchea is a new genus of 
Yerbenaceae from New Caledonia, presenting many points of 
affinity with Bignoniaceae. 

Wacker, H.~Uebersicht d. Phanerogamenflora v. Culm. Culm. 
1862. 
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"Weiss, A. und J. Wiesner.—Beitrage z. Kenntniss der chemischen 
und Physikalischen Natur des Milchsaftes der Pflanzen. Bot. 
Z. 1862, p. 125, pt. ii. Euphorbia platyphylla, var. A micro¬ 
scopical, chemical, and physical examination of the milky juice. 

Wendlakd, H.—Ghamaedorea Warsceiviczii, eineneue Palme. Bonpl. 
1862, p. 37. 

-Beitrage znr Palmenflora der Sudseeinseln. Ibid p. 190. 
Three new genera of Palms are described from the Samoa Islands 
and Eijis—Clinostigma, Pritchardia and Coelococcus. 

Wicke, W.—Ueber das Vorkommen und die Physiologische Yer- 
wendung der Kieselerde im Pflanzenreiche. Bot. Zeit. 1862, 
p. 76. An analysis is given of the siliceous bark of the celebrated 
Canto Tree (Hirtella silioea, Gris.) 

-- Weitere Beobachtungen fiber das Yorkommen und die 
physiologische Yerwendung der Kieselerde im Pflanzenreiche. 
Gott. Nachricht. 1862, p. 53. With observations upon the silica 
contained in the bark-layers of native trees, also in fibres used 
for textile purposes. 

•-Beobachtungen an Chenopodium vulvaria fiber die Ausschei- 
dung von Trimethylamin. Ibid. p. 393. Plora 1862, p. 445. 

Wiesner, J.—Einige Beobachtungen fiber Gerb- und Earbstoffe der 
Blumenblatter. Bot. Zeit. 1862, p. 389. The action of alkaline 
reagents, &c. upon these substances. 

Wigand, A.—Einige Satze fiber die physiologische Bedeutung des 
Gerbstofies und der Pflanzenfarbe. Bot. Zeit. 1862, p. 121. 

Upon the distribution of Tannin in plants, its relation to the. 
vital phenomena of the tissues in which it occurs, and its occur¬ 
rence transitorily in relation to starch and other hydro-carbons; 
also upon its relation to the colouring matter of the cell-wall in tro¬ 
pical red dye-woods. With respect to the red autumnal coloration 
of leaves, the author states the colouring matter to stand in no 
direct relation to Chlorophyll, since they may occur in the same 
or distinct cells, or the former in the cells of the epiderm in which 
Chlorophyll does not occur. In either case the red colour is 
dissolved in the watery cell-sap and is not granular. The relation 
of the red element to tannin is insisted upon : the red coloration of 
spring and autumn only occurring in plants containing it. Eurther 
observations are added on the colouring matter of petals and 
the red and blue of many baccate fruits, and the relation of these 
to tannin. 

.— -Ueber das Yerhalten der Zellenmembran zu den Pigmenten. 
Ibid. p. 129. 

-Ueben der Sitz der China-Alkaloide, Ibid. p. 137. 
Wilekomm, M. et J. Lange. — Prodromus Elorae Hispanicae. 

Yol. i. pars altera, pp. 193-316. (Colchicaceae to Aristolochieae). 
A Conspectus of the Eamilies and Orders (the Orders of M. Will- 
komm corresponding to Alliances, the Eamilies to Nat. Orders as 
generally accepted) of the Spanish Elora is prefixed to the part. 
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No new genera are described. The Monocotyledons of Spain are 
computed at 840 species, referred to 200 genera, the eight largest 
Orders being Gramineae, Cyperaceae, Liliaceae, Orchideae, 
Amaryllideae, Juncaceae, Irideae, Smilaceae. The six largest of 
Apetalae are Chenopodiaceae, Polygoneae, Salicineae, Cupuliferae, 
Daphnoideae, Amarantaceae. 

Wimmer, Pr.—Das Pilanzenreich. Anleitung z. Kenntniss des- 
selben nach dem naturlichen System, unter Hinweisung auf das 
Linne’sche System. Ed. 7, Breslau, 1862. 

Zabel, H.—ITeber den fibrosen Bau der Zellwand. Two Plates, 
Mosc. Bull. 1861, y. 34, p. 384. 

LXIII.—Cryptogamia. 

Filicctles. 

Babhstgton.—On British species of Isoetes. By C. C. Babington, 
M.A., F.B.S. Seemann’s Journ. of Botany, Yol. I. Jan. 1863. 

Bommer.—Note sur les poils des Fougeres et sur les fonctions de 
ces Organes, par M. J. E. Bommer. Extract from the “ Bulle¬ 
tins de la Societe royal de botanique de Belgique. 

Boscii.—Nouvelles especes d’Hymenophyllacees, par B. B. Yan 
der Bosch. Journal de Botanique Neerlandaise. Yol. I. p. 344. 

Braun.—Zwei deutsche Isoetes Arten nebst Winken zur Auf- 
suchung derselben,und ein Anhang iiber einige auslandische Arten 
derselben Gattung, von Dr. A. Braun, Prof. d. Bot. zu Berlin— 
Besonders abgedruckt aus den Yerhandlungen d. bot. Yereins 
fur d. Provinz Brandenburg u. d. angrenzenden Lander, Heft, 
iii. iv. Berlin. Hermann Muller, 1862. 

Church.—On the form of the vascular fasciculi in certain British 
Eerns. By Arthur A. Church, B.A. Oxon. Linn. Proc. Yol. vii. 
p. 83. 

Currey.— On the Nardoo Plant of Australia. By Frederick Cur- 
rey, M.A. F.B.S. Seemann’s Journ. of Botany. Yol. I. p. 161. 

v. Houle, G.—Farnflora der Gegend von Hannover. Hannover, C, 
Bumpier. 8. (IY. 31 p.) 

Kenceley-Bridgman.—De l’influence de la nervation dans la 
reproduction des monstruosites chez les Fougeres. A. S. N. 
Bot. 4. ser. Tome xvi. p. 365. 

Lindberg.—ITeber das Yorkommen von atherischen oelen in Leber- 
moosen. Flora. 1862. p. 546. 

Mettenius, G.^—Ueb. den Bau v. Angiopteris. Mit 10 (lith.) Taf. 
hock 4. Leipzig Hirzel. 

Milde.—ITeber das Yorkommen von Gymnogramma leptophylla 
bei Meran in Tirol. Bot. Zeit. 1862 p. 44. 
- ITeber Equiseten, von Dr. J. Milde. YYien. Z. Y. B. Yol. xii. 

p. 124. 
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Moore.—Index Filicum. London, Panplin, 1863. This work has 
reached the 20th number. 

Feichardt.—IJeber Botrychium Virginianum Sw. eiuen neuen 
Biirger der Flora des osterreichischen Kaiserstaates yon Dr. H. 
W. Feichardt. Wien. Z. V. B. Vol. xii. p. 1143. 

Scott.—On the homologies of the sporiferous appendices of Anemia, 
&c. By John Scott, Ed. Bot. Trans. Vol. vii. p. 300. 

Scott.—Femarks on the nature and peculiarities of the Fern spore. 
By John Scott, Ed. Bot. Trans. Vol. vii. p. 352. 

Sutherland.—On the occurrence of Isoetes echinospora (Durieu) 
in Scotland. By William Sutherland, M.A. Ed. Bot. Trans. 
Vol. xii. p. 343. 

*- On the addition of Cystopteris alpina (Desv.) to the Arctic 
Flora. By William Sutherland, M.A. Aberdeen. Ed. Bot. 
Trans. Vol. vii. p. 393. 

Muse ales. 

Berkeley.—Handbook of British Mosses. By the Fev. M. J. 
Berkeley, M.A. F.L.S. Lovell Feeve. 1863. 

Carruthers.—Hypnum exannulatum, a new British Moss. By W. 
Carruthers. Seemann’s Journ. of Botany. Vol i. p. 55. 

Hampe.—Beitrag zu einer Moosflora von INTeu-Granada. Flora. 1862. 
p. 450. 

—- Species novas Muscorum ab Dr. Alexandro Luidigis in 
Nova-Granada mensibus Julio et Augusto. a. 1861 collectas, 
proposuit E. Hampe. Linnsea, Vol. xxxi. (1862) p. 518, and see 
Vol. xxxii. (1863) p. 127. 

Hicks.—Observations on the Gonidia and Confervoid Filaments of 

Mosses, and on the relation of their Gonidia to those of Lichens, 
and of certain freshwater Algae. By J. Braxton Hicks, M.D. 
Lond. F.F.S. and L.S. Linn. Trans. Vol. xxiii. p. 567. 

Juratzka.— Muscorum frondosorum species novae. Von. J. Ju- 

ratzka. Wien, Z. V. B. Vol. xii. p. 967. 
Lindberg, S. O.—Torfmossornas byggnad utbredning och systema- 

tiska uppstalling. 
Lowe, E. J.—A natural history of new and rare Ferns ; containing 

species and varieties, none of which are included in any of the 
eight volumes of “ Ferns, British and Exoticamongst which are 
the new Hymenophyllums and Trichomanes. With coloured 
illustrations and woodcuts. London : Groombridge. Foyal 8vo. 

Marcilly.—See Foze. 
Muller.—Additamenta ad Synopsis Muscorum nova. Bot. Zeit. 

1862, pp. 327, 337, 348, 361, 373, 381, 392. 
——— Antwort auf Dr. W. Ph. Schimper’s Bemerkungen iiber Dr. 

Muller’s Bryum Drummondii. Bot. Zeit. 1862, p. 395. 
•-- Beitrage zu einer Laubmoosflora der Canarischen Inseln. 

Bot. Zeit. 1862, p. 11. 
De Notaris.—Musci Italici, Auct. J. De Hotaris. Particula 1. 

Trichosfcomacei, Gen. Tortula. 35 plates. Genoa, 1862. 
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Paris.—Course bryologique aux environs de Chambery (Savoie). Par 
E. G. Paris. Linnssa, Yol. xxxii. p. 165. 

Pose.—Ueber Barbula papillosa Wilson, und ihre Entwickelung, von 
A. Pose. Bot. Zeit. 1863, p. 41. 

Poze.—Bryologie Parisienne: Pecit de trois excursions aux environs 
de Beauvais, par MM. Poze and L. Marcilly. Bull. Soc. Bot. 
de Er. Yol. ix. p. 366. 

Sadler.—Notes regarding some new and rare British Mosses. By 
Mr. John Sadler, Ed. Bot. Trans. Yol. vii. p. 269. 

Sciiimper.—Bemerkungen liber Dr. Muller’s Bryum Drummondii, 
von Dr. W. Ph. Schimper. Bot. Zeit. 1862, p. 374. 

Sutherland.—On the plentiful occurrence of Buxbaumia aphylla 
(Haller), in Aberdeenshire. By William Sutherland, M.A. Ed. 
Bot. Trans. Yol. vii. p. 313. 

Sullivant. — Musci Cabenses; or Mosses collected by Charles 
Wright in the eastern part of the island of Cuba during the years 
1856, 1857, and 1858. By William S. Sullivant. Proceedings 
of the American Academy of Arts and Sciences. Yol. v. p. 273. 

Zetterstedt.—Description de deux Mousses nouvelles. Par M. 
Zetterstedt. Bull. Soc. Bot. de Er. Yol. ix. p. 287. Apparently 
published in Sweden. 

Zwanziger.—Aufzahlung der auf einem Ausfluge nach Heiligenblut 
im August, 1861 gesammelten Laubmoose mit einem Knrzen 
Schilderung der dortigen Yegetationsverhaltnisse, von Gr. A. 
Zwanziger. Wien. Z. B. Y. Band xii. p. 193. 

Lichenales. 

Arnold.—Lichenes exsiccati. Elora, 1862, p. 55. 
-Die Lichenen des Frankischen Jura, Elora, 1862, p. 295. 
Dufour.—Notice sur le Bhizocarpon Asteriscus. El. Er. Par M. 

Leon Dufour. Bull. Soc. Bot. de Fr. Yol. ix. p. 338. 
Koerber, Dr. Gr. W.—Parerga lichenologica. Erganzungen zum 

Systema Lichenum Germaniae. 4 Lfg. Breslau, E. Trewendt. 
Mudd.—A Manual of British Lichens. By William Mudd. Dar¬ 

lington, Penney. 
Muller, E.—Principes de classification des Lichens. Geneve, 1862. 
-Principes de Classification des lichens, et enumerations des 

Lichens des Environs de Geneve. Extrait de la 2me. partie du 
Tom. xvi. des Memoires de la Societe de Physique et d’Histoire 
Naturelle de Geneve. 1862. 

Nylander.—Note sur un nouveau Lichen. Par M. W. Nylander 
(Blacodium medians Nyl.) Bull. Soc. Bot. de Er. Yol. ix. 
p. 262. 

—-Quelques observations sur le genre Coenogonium. A. S. N. 
Bot. 4 ser. Tome. xvi. p. 83. 
- Conspectus generis Thelstrematis. A. S. N. Bot. 4 ser. 

Tome xvi. p. 95. 
-- Diatomeis Eennise fossilibus additamentum. 
*- Expositio svnoptica generis Csenogonii. Bot. Zeit. 1862. 

p. 177. 
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Nylander.—Tylophoron et Parathelium, genera Lichenum nova. 
Bot. Zeit, 1862, p. 278. 

-Cirea genus Aporiam Dub. notula. Bot. Zeit. 1862, p. 279. 
-Circa Lichenes ferricolas notula. Bot. Zeit. 1862, p. 319. 
-Circa Parmeliam colpodem. Flora, 1862, p. 71 — Ad 

Lichenographiam GrrcenlandisB qusedam addenda. Flora, 1862, 
p. 81—Quaenam sunt in Lichenibus sporse maturse P Flora, 
1862, p. 257—Adliuc circa Parmeliam colpodem. Flora, 1862, 
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Jack, Leiner and Stizenberger.—Kryptogamen Badens. Fasc. 
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iHtsscellaneit. 

On a Boat belonging probably to the third century, and 

FOUND IN A PEAT MOSS, NEAR FlENSBURG IN SLESVIG. 

M. Engelhardt, Director of the Museum at Flensburg, and 
already so well known to Archaeologists from his interesting descrip¬ 
tions of Antiquities found in the peat-mosses at Thorsbjerg and Ny- 
dam, has lately found at the latter place, close to the spot where 
the other discoveries had been made, a ship, or rather a large flat-bot¬ 
tomed boat, seventy feet in length, three feet deep in the middle and 
eight or nine feet wide. The sides are of oak-boards overlapping one 
another and fastened together by iron bolts. On the inner side of 
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each board are several projections, which are not separate pieces of 
wood, hut are continuous with the boards, and were therefore left 
when the latter were cut out of the solid timber. Each of these 
projections has two small holes, through which ropes, made of the 
inner bark of trees, were passed in order to fasten the sides of the 
boat to the ribs. The rowlocks are formed by a projecting horn of 
wood, under which is an orifice, so that a rope fastened to the horn 
and passing through the orifice, leaves a hole through which the oar 
plays. There appear to have been about fifty pairs of oars, of -which 
sixteen have already been discovered. The bottom of the boat was 
covered by matting. 

I visited the spot about a week after the boat had been discovered, 
but was unable to see much of it, as it had been taken to pieces and 
the boards, &c. were covered over with straw and peat, that they 
might dry slowly. In this manner M. Engelhardt hopes that they 
will perhaps, at least in part, retain their original shape. 

The freight of the boat consisted of iron axes, including a socketed 
celt with its handle, swords, lances, knives, brooches, whetstones, 
wooden vessels, with, oddly enough, two birch brooms, and many 
smaller articles. Only those however have yet been found which 
remained actually in the boat, and as in sinking it turned partly 
over on its side, no doubt many more articles will reward the farther 
explorations which M. Engelhardt proposes to make next summer. 
It is evident that this interesting boat was sunk on purpose, because 
there is a square hole about six inches in diameter, hewn out of the 
bottom, and it is probable, that in some time of panic or danger 
the objects contained in it were hidden by their owner, who was 
never able to recover them. 

Even in recent times of disturbance, as for instance in the be¬ 
ginning of this century and in 1848, many arms, ornaments, household 
utensils, &c. were so effectually hidden in the lakes and peat-mosses, 
that they could never be found again. 

Much interest is added to this vessel and its contents by the fact 
that we can fix almost their exact date. The boat lies, as I have already 
mentioned, within a few yards of the spot where the previous dis¬ 
coveries at Nydam were made, and as all the arms and ornaments 
exactly correspond, there can be little doubt that they belong to the 
same period. Now the previous collection included nearly 50 Homan 
coins ranging in date from a. n. 67 to 217. Those found at Thors- 
berg in the same locality, and which are about as numerous, began with 
Nero and went down to the year 197. 

Under these circumstances we may ascribe this vessel and its 
contents to the third century, without fear of any great inaccuracy. 

Einally it may be mentioned that there are indications of a second 
boat lying close to the first. M. Engelhardt proposes to continue 
his researches next year, and we doubt not that he will discover many 
more objects of great interest. 

J. L. 
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Abobra, Naud., 603. 
Acanthocarpea, Kl., 605. 
Acanthocladium, F. M., 603. 
Acanthonema, Hk., 595. 
Achirida, Horan., 595. 
Adeliopsis, Benth., 579. 
Agathisanthemum, Kl., 605. 
Agrostocrinum, F. M., 603. 
Akania, Hk. f., 579. 
Ammosperma, Hk. f., 579. 
Amygdalopsis, Carr., 582. 
Anauxanopetalum, Teys. et Binn., 615. 
Androphoranthus, Karst., 596. 
Aneulophus, Benth., 579. 
Anomalostemon, KL, 605. 
Apiocarpns, Mont., 602. 
Argyrodendron, Kl., 605. 
Aubrya, Baill., 576. 

Baillonia, Bocq., 579. 
Balardia, Mont., 602. 
Balsamophloeos, Berg., 579. 
Beddomea, Hk. f., 579. 
Benthamantha, Alef., 574. 
Berberidopsis, Hk., 595. 
Bocquillonia, Baill., 576. 
Bouzetia, Mont., 602. 

Cadellia, F. M., 603. 
Calycanthemum, Kl., 605. 
Calyptrospatha, Kl., 605. 
Campsidium, Seem., 614, 
Capassa, Kl., 605. 
Carpophora, Kl., 596. 
Castanella, Spr., 579. 
Ceramioccphalum, Sch. bip., 612. 
Cheirolaena, Benth., 578, 579. 
Chilocalyx, Kl., 605. 
Chiralia, Mont., 602. 
Chlanis, Kl., 605. 
Chytranthus, Hk. £, 579. 
Clemanthus, Kl., 605. 
Clinostigma, Wendl., 617. 
Cneoridium, Hk. f., 579. 
Coelococcus, Wendl., 617. 
Coelostegia, Benth., 579. 
Conthovia, Gr., 591. 
Crepidospermum, Hk. f., 579. 
Cyathopappus, F. M., 603. 

Decastemon, Kl., 605. 
Decatropis, Hk. f., 579., 
Delpechia, Mont., 602. 
Deplanchea, Vieill., 616. 

N. R. H.—1863. 

Dianthera, KL, 605. 
Dicellostyles, Benth., 578, 579. 
Dinacria, Harv., 593. 
Diploglottis, Hk. f., 579. 
Dittelasma, Hk. f., 579. 
Douarrea, Mont., 602. 
Draparnaudia, Mont., 602. 
Drepanospermum, Hk. f., 579. 
Drimycarpus, Hk. f., 579. 
Dugezia, Mont., 602. 
Dymczewiczia, Horan., 595. 

Elidurandia, Buck., 581. 
Ellipanthus, Hk. f., 579. 
Emblingia, F. M., 603. 
Embryogonia, Teys. et Binn., 615. 
Endodesmia, Benth., 579. 
Ensete, Horan., 595. 
Entrecasteauxia, Mont,, 602. 
Eremopyxis, Baill., 576. 
Eriocoelum, Hk. f., 579. 
Esmeralda, Reich, f., 607. 
Ethuliopsis, F. M., 603. 
Euroschinus, Hk. f., 579. 

Figuierea, Mont-, 602. 

Gamanthus, Bge., 581. 
Geocallis, Horan., 595. 
Gerardianella, Kl., 605. 
Glenniea, Hk. f., 579. 
Glia, Sond., 593. 
Gloeospermum, Tr. et PL, 615. 
Golowninia, Max., 600. 
Gonystylns, Teys., 615. 
Gorskia, Boll., 605. 
Grammangis, Reich, f., 607. 

Halarchon, Bge., 581. 
Halotis, Bge., 581. 
Hannafordia, F. M., 603. 
Hebepetalum, Benth., 579. 
Hersilea, Kl., 596. 
Heteropleura, Sch. bip., 612. 
Hitzeria, KL, 605. 
Hodgkinsonia, F. M., 603. 
Hodgsoniola, F. M., 603. 
Hoopesia, Buck., 581. 
Huonia, Mont., 602. 
Hymenolobium, Benth., 577. 
Hymenosporum, F. M., 603. 
Hyptiandra, Hk. f., 579. 

Ixiospomm, F. M., 603. 
2 tr 
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Lasiodiscus, Hk. f., 579. 
Lavallea, Baill., 577. 
Lepidanthemum, Kl., 605. 
Lepidopelma, Kl., 596. 
Leptanthe, Kl., 596. 
Leptotliyrsa, Hk. f., 579. 
Leptaulus, Benth., 579. 
Linsecomia, Buck., 581. 
Loxopterygium, Hk. f., 579. 
Ludovia, Brongn., 581. 
Lysistigma, Schott, 611. 

Macleayia, Mont., 602. 
Mallostoma, Karst., 596. 
Mannia, Hk. f., 579. 
Maoutia, Mont., 602. 
Margacola, Buck., 581. 
Medicosma, Hk. f., 579. 
Megastigma, Hk. f., 579. 
Melangium, Nand., 603. 
Meristostylus, Kl., 605. 
Microclisia, Benth., 579. 
Monopteryx, Benth. et Spr., 577. 
Mooria, Mont., 602. 
Myracrodruon, All., 575. 

Nania, Miq., 601. 
Nesiota, Pile, f., 579. 
Nicolaia, Horan., 595. 
Nothocestrum, Gr., 591. 
Notothlaspi, Hk. f., 579. 
Nyctocalos, Teys. et Binn., 615. 

Olmediopsis, Karst., 596. 
Otacanthus, Lindl., 598. 
Oxanthera, Mont., 602. 
Oxythece, Miq., 601. 

Pancheria, Brongn. et Gris., 581. 
Panchezia, Mont., 602. 
Pappea, Sond., 593. 
Paryphosphaera, Karst., 596. 
Passaveria, Miq., 601. 
Pelliciera, PI. and Tr., 579. 
Pentaceras, Hk. f., 579. 
Peridiscus, Benth., 579. 
Pertya, Sch. bip., 612. 
Petermannia, P. M., 603. 
Petersia, Kl., 605. 
Petrosimonia, Bge., 581. 
Phileozera, Buck., 581. 
Phlehocalymna, Griff., 579. 
Physanthemum, Kl., 605. 

Picrolemma, Hk. f., 579. 
Pilosella, Sch. hip., 612. 
Pimia, Seem., 614. 
Pisosperma, Sond., 593. 
Pleisopora, Harv., 593. 
Poecilanthe, Benth., 577. 
Pockornya, Mont., 602. 
Pogonanthus, Mont, 602. 
Polyaster, Hk. f., 579. 
Porphyrocodon, Hk. f., 579. 
Prichardia, Wendl., 614, 617. 

Quinsonia, Mont., 602. 
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