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be- supposed that a public which accepted mesmerism and table­
turning could judge with accuracy of the pretensions of loose 
and ill-reasoned speculations on the origin of life. It has rained, 
bailed, and poured theories of life-religious, philosophical, and 
pseudoscientific ...... with a marvellous rapidity within the last 
few years. Some theorists have started from the nebular hypo­
thesis of Laplace ; others have speculated on the results of 
superfretation ; and others on the brilliant and seductive theory 
of the correlation of physical forces; but they may all be classed 
as, knowingly or not, the followers of Lamarck. Some have 
taught that all the planets, being composed of the same mineral 
constitue.nts as the earth, must produce in succession the same 
organic phenomena, and weary the reader with the idea of the 
same Pterodactyles and Cetacea, the same monads and men, ap­
pearing on all the globes that circle round the sun ! Others 
have called to mind the loss of heat of our planet, and, by the 
correlation of forces, have reproduced it in the increasing intelli­
gence of the successive forms of life that have peopled our 
globe l ! In a word, there is no folly that human fancy can 
devise, when truth has ceased to be of primary importance, and 
right reason and sound logic have been discarded., that has not 
been produced and preached as a new revelation. Neither have 
the disciples of Lamarck wanted the martyr spirit, i. e. the dis­
position to make martyrs of others, which is generally supposed 
to be essential to the apostles of a new faith. They have courted 
persecution, and reviled their opponents with bitter words, and 
with such weapons as are permitted by the free civilization 
under which we live. They argue, with a logic worthy of their 
system, that because truth has been often in a minority, there­
fore minorities and theories in a minority must necessarily be 
true. 

It is curious to observe the natural instinct by which Lamarck 
and his followe1·s appeal from the judgment of their peers to the 
young, the enthusiastic, and the inexperienced. I shall quote 
but two instances of this necessary instinct of self-preservation :-

" Que de reflexions ces considerations pourront faire naitre 
dans !'esprit du petit nombre de ceux qui en sont susceptibles et 
qui sont lents a prononcer l les autres auront bientot fait a cet 
egard : ils trancheront sans examen, et decideront d'apres ce 
qui leur conviendra le mieux, ou selon la portee de leurs con­
ceptions."-Lamarck, p. 123. 

"I by no means expect to convince experienced naturalists., 
whose minds are stocked with a multitude of facts, all viewed., 
during a long course of years, from . a point of view directly 
opposite to mine •••••• i but I look with confidence to the 
future, to young and rising naturalists, who will be able to view 
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both sides of the question with impartiality."-Darwin', Origin 
of Species, pp. 481-82. 
. The theories of f)w,yweuw, already described, and many others, 
are based upon the following three unwarrantable assumptions, 
the denial of which, until proved, brings to the ground the 
entire structure, like a child's house of cards-

!. Tke indefinite variation of species continuously in the one 
direction. 

II. That the causes of variation a8signed, viz. cross-breeding 
(Buffon), imitation (Lamarck), and natural advantage in the 
struggle for existence (Darwin), are 8'U.fficient to account for tlu 
effects a8serted to be produced. 

III. That ,uccession implies causation. 
On each of these a few words of explanation are necessary. 
I. The indefinite variation of species continuously in the one 

direction. 
This has been expressed by some Lamarckians as a state 

of unstable equilibrium of nature; but should we assume the 
existence of a law which is contrary to all we know of every 
other department of nature ? If we must have a mechanical 
analogy to fix our ideas, nature might be better compared to a 
condition of dynamic equilibrium, in which all the parts are in 
motion, and never return to precisely the same relative positions, 
but, nevertheless, continually balance round certain definite 
positions of equilibrium, which never change. What should we 
think of the astronomer who, from a few years' observation of 
the precession of the equinoxes, should predict that in due time 
the north pole of the earth's axis would point to the same posi­
•tion among the stars that the south pole now occupies ? yet 
this very species of assumption is made by Lamarck and Darwin, 
in their appeal to the supposed influence of a long lapse of time. 
Yet, in the writings of the latter progressionist there is this 
singular inconsistency, that while he shows the utmost effects of 
human breeding on domestic animals to be capable of produe. 
tion in ten or twenty years, he denies the right of his adversaries 
to appeal to the unaltered condition of the ass, the ostrich, or 
the cat for 8000 years as a proof that specific forms balance 
round central types, and have no tendency to depart indefinitely 
from them. 
• Is it rational to suppose that man can alter the head and neck 
of a pigeon into anr. desired form in six years, and that nature, 
with her greater skill, cannot in 8000 years lengthen the ostrich's 
wings by a single inch, although, according to the theory, it is 
her evident wish to do so ? 

II. The causes of variation assigned are not adequate to pro. 
dt.u:e the effects assigned to them.-Tbe discussion of the inade. 
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quacy of the causes assigned would lead to a treatise longer than• 
that of Buffon, Lamarck, or Darwin ; and I must therefore 
content myself with an example. The humble bee and the hive-. 
bee coexist together, and the latter is supposed to be developed 
from the former by the Jaw of natural selection, breeding, in 
succession, bees possessed of the talent of economizing more and 
more of wax in the construction of their cells. 

I. The humble bee constructs single cells and uses 100 units 
of wax. 

2. A bee (not known to science, but, doubtless, extinct) wa• 
grown, that made cells in the form of equilateral triang'les placed 
in double combs, with flat bottoms to the cells. This bee used 
only 50 units of wax. 

3. A bee (also extinct) was grown, that built square cells in 
double combs. This bee used only 4lf units -of wax. 

4. A bee (also extinct) was grown, forming hexagonal cells 
with flat bottoms, in double combs. This bee used 83¼ unita 
of wax. 

5. The hive-bee (now living side by side with his humble 
progenitor) was produced by natural selection dependent on the 
economy of wax, arising from the contrivance of substituting for 
the flat bottoms of the hexagonal cells the trihedral angles and 
planes of the rhombic dodecahedron. 

This bee (our bee) uses 32f units of wax. 
6. The Bee of the Future (not yet produced), which shall 

have learned how to construct the cell described by the mathe-
matician L'Hullier. . 

This bee will be broader and shorter than the present, the 
breadth and length admitting of prediction to any degree of 
approximation. 

This Bee of the Future will only require 24½ units of wax 11 
Vivat Geometria I 

Of these six species of bee (the first and the fifth are living), 
No. 5 using only 82f lbs. of wax in the construction of its cells 
for every 100 lbs. used by No. I. According to the Malthusian 
law, No. 5 has exterminated No. 4, by virtue of the trifling 
advantage of frds of a pound of wax in every 100 lbs.; and this 
slight advantage is gravely alleged as the efficient cause of con­
verting one species of bee into another f This would be all very 
well, if No. 1, the spendthrift humble bee, were not still living~ 
and holding his ground well against his enemies, to bear witness 
against this silly theory. 

In fact, the whole question of the economy of wax, and other 
such questions, require a thorough sifting. To my mind, it is 
evident that economy of wax has nothing whatever to do with 
the making of the bee's cells, but that this and other properties, , 
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such as maximum resistance to fluid pressure, &c., necessarily 
reside in the bee's cell because they are the inherent properties 
of the rhombic dodecahedron, which is the form affected by that 
cell. The true cause of that shape is the crowding together o( 
the bees at work, jostling and elbowing each other, as was first 
shown by Buffon. From this crowding together, they cannot 
help making cells with the dihedral angles of 120° of the 
rhombic dodecahedron; and the economy of wax has nothing 
to do with the origin of the cell, but is a geometrical property 
of the figure named. 

III. The most serious logical blunder committed by all who 
invent a theory of life from the geologioal succession is, that 
Succession implies causation. It is agreed that the Palreozoic 
Cephalopoda produced, in some way or other, the Red Sandstone 
fishes; that these in turn gave birth to the Liassic reptiles ; 
that the non-placental mammals of the Upper Oolite grew after 
some fashion, and ultimately produced the Tertiary mammals, 
some of which, in an unhappy hour, gave birth to man. The 
only fact at the basis of this astonishing inverted cone of 
reasoning is, that these creatures did succeed each other in the 
manner described; and from this, forsooth, it follows (post hoc, 
ergo propter hoc) that they succeeded each other in the way of 
cause and effect. I propose to test this strange theory by a cor­
responding theory of the mineralogical succession of igneous 
rocks, which opens up a fertile field of speculation, hitherto un­
wrought. The igneous rocks of the Palreozoic period contain 
abundance of felspar, whose principal constituent is potash ; the 
Mesozoic igneous rocks abound in soda, replacing potash ; and 
in the Tertiary period, soda itself gives way to lime and magnesia. 
Viewed in the light of the Lamarckian philosophy, here is a 
distinct indication that soda and lime are only allotropic condi­
tions of potash. We may read the history of their formation in 
the crust of the globe~ if we will only open our eyes and see it 
written. I may add, by the way, that this theory of the origin 
of lime is more intelligible than . that of many geologists, who 
would attribute the greater accumulations of calcareous rocks in 
secondary and tertiary strata to the creation of lime by organic 
force. · . 

If any chemist or mineralogist were to put forward such a 
geological theory of the origin of soda and lime as the fore. 
going, he would be regarded as a lunatic by other chemists and 
mineralogists. 

How does it happen that a theory of the origin of species, 
\Vhich rests on the same basis, is accepted by m,1ltitudes [?] of 
naturalists as if it were a new gospel f I believe it is because 
our naturalists, as a class, are untrained in the use of the logical 
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faculties which they may be charitably supposed to possess in 
common with other men. No progress in natural science is 
possible as long as men will take their rude guesses at truth for 
facts, and substitute the fancies of their imagination for the sober 
rnles of reasoning. 

It has been well observed by the greatest of living palreonto­
logists, " that past experience of the chance aims of human 
fancy, unchecked and unguided by observed facts, shows how 
widely they have ever glanced away from the golden centre oi 
truth I" 

XLVL--On the former Connexion of North Africa with South . 
Europe. By Prof, EDWARD SUEss*. 

A LETTER lately received from M. Anca, of Palermo, addressed 
to M. Senoner, induces me to return to a subject which I have 
previously discussed, but the repeated consideration of which 
appears to me adapted to show the value which is possessed by 
the researches of M. Anca and some similar observations, even 
in connexion with the investigations now being carried out at 
Vienna. 

On the former occasion, I mentioned, as having resulted 
from the investigations of our distinguished Professor Hornes 
regarding the fossil Mollusca of the Vienna Basin, an unex­
pected identity of some species of our marine strata with shells 
now living on the coast of Senegambia. 
· I then named as examples Cypraa sanguinolenta, Buccinum 
lgratum, and Oliva flammulata, and inferred, in accordance with 
the descriptions we possess of the great Sahara, that a sea once 
extended from the Gulf of Gabes to the region south of the 
Idjil range in the province of Aderer uniting the Senegambian 
1hores with those of the Mediterranean. I appealed to the de­
tailed statements of Laurent, who was commissioned to execute 
Artesian borings on the north border of the desert. In his 
report, he represented the desert as once covered by a wide arm 
of the sea which flowed in from the Gulf of Gabes, and of which 
unmistakeable traces are to be seen in the repeated terraces along 
the south border of the Aoures Mountains, where the former 
positions of the sea-coasts are indicated also by one of the most 
abundant inhabitants of the Mediterranean coast, Cardium etUJJe, 
the shells of which lie here strewn about in great quantities, 
and which is even said to be still living in some pools of the 
desert. I also added that, at present, considerable tracts of. the 

* From the Tranaactions of the Royal Imperial Geological Institution. 
of VieJIJlll, January 1863. Communicated by Mr. S. P. Woodward, · 


