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TIIE iafltlence of Barrande upon science in 
this country aiicl throughout Europe has been 
of the first importaace ; a i d  he has done much 
for the reputation of many of our investigators 
by his carefrll attention to their works, and his 
respectful quotations. He recognized the work 
esl>ecially of Dr. E.  Emmons, ancl gar e him 
the credit of being the discoverer of the pri-
morclidl fauna, nhich Emmons had previoasly 
published as being in the Taconic system. 
Barrancle thus ranged himself, during the cele- 
brated Taconic contro~ersy, on the side of Dr. 
Emmons, and his principal supporter in this 
country, Professor Jules Narcou. One of JT. 
Barrande's most remarliable discoveries relatecl 
to what he has called ' colonies.' According 
to him, certain characteristic fossils appearecl 
sporadically in the faunas preceding those to 
which they properly belonged ; and he deduced 
from this the result that two faunas having 
some identical species, but existing in clifferent 
parts of the world, mere not iiecessarily coitem- 
poraneous because of this fact, but might, in- 
cleed, be very distinct in age. These -\iiems are 
strongly supported by Professor Jules Narcou 
in this country, who states that lie has clis-
covered similar colonies in the roclis of the 
Taconic, underlying the Potsdani at Swanton 
ancl Phillipsbnrg ; and is opposed principally 
by English nL thors upon the gronncls that the 
evidence was stratigraphically defective. Ear-
rancle's reply to this, n hich he mas preparing 
at the time of his death, has not yet been pub- 
lished. The theory has the support of the 
geologists of Vienna, especinlly I-Iaidinger, 
director of the Imperial museum, whom Bar- 
rande quotes upon the titlepage of each of his 
books upon the ' colonies.' 

From 1846 to the present time, the smaller 
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publications of this ~ o l ~ ~ m i n o t l s  :icculate:r:ltl 

nrriter m ~ ~ s t  Ofhave reached nearly n hnndled. 
these, betmeell sevenlg and eighty were made 
to learned bodies, and from sixteen to twenty 
mere pamphlets and books of octavo size : some 
of these were abridgments of his larger vol- 
umes. In the latter series, his e'tudes, extracts, 
etc., he published over three thousand pages 
and twenty-niue plates. Of these, his ' Cephal-
opocles, etudes generales,' was the most impor- 
tant to the general stuclent. EIis grand work, 
the publication of which was begun in 1852, 
and is not yet finished, has already reached, 
as me have said, the number of twenty-two 
quarto roluines. These treat of the Trilobites 
ancl Crustacea, 1,582 pages, 84 plates ; Cepha-
lopoda, 3,600 pages, 544 plates ; Brachio-
poda, 226 pages, 153 plates; Acephala, 342 
pages, 361 plates ; and he announces as having 
already coinpleted over 100 plates of the Gas- 
teropoda. which hare not yet appeared. This 
makes the enormous number of 5,750 pages of 
text in quarto, and 1,148 plates already issued, 
which me estimate as containing about eighteen 
thousancl figures of fossils of the finest exe-
cution. 

Barraade published large editions of his 
smaller rrorks, which he distributed with a free 
lland to many institutions and scientific men ; 
but of his larger worlis, the edition, probably 
on account of the expense, was limited to two 
hundred ancl fifty copies. The larger number 
of these he also gave away to scientific insti- 
tutions and to individual geologists, and it is 
estimated that he did not receive in return as 
much as the actual cost of three of the large 
volumes. 

The Gasteropodn, Echinodermata, Bryozoa, 
and miscellaileous fossils still remain unpub- 
lished ; t21ougli over a hundred plates of the 
Gasteropoda were completed, ancl the text was 
being printed, at the time of his death. 

The number of species described amount to 
thirty-six hundred. When we reflect that each 



of these had to be studiecl, ancl handled over 
and over again many times, before reaching the 
final stages of classification, descril~tion, and 
illi:stration, me are amazecl at tlie industry ancl 
capacity required to do all this scientific worli 
single-handed. Barrancle, unlike othervolnmi- 
nous authors, had no collaborators. With the 
exception of an amanuensis, clra~ightsinen, 
mechanical preparators, and mete collectors, 
he did all of this vast worli. A carefiil and 
comprehensive system was follometl in every 
volume, and in the descrilstions of each species ; 
so that, when one has masterecl the intricacies 
of this, he can a t  once find every thing relating 
to the history, literature, structure, relations 
in time, ancl geographical distrib~~tioii, of "119 
species or group. 

Finally, in the cephalopods, the parts ancl in- 
ternal structures for which this fossil type is 
remarkable, as well as the embryo shells ancl 
their characteristics, are followed out in thc 
same may. We will speak more at length of 
this type, partly because it was the favorite ancl 
most fruitful field of research of this eminent 
author, and was selected by hi111 as the stroag- 
hold from n~hicll to attack the theory of evo- 
lution, ancl partly because we have no space 
to do justice to other departments, where he, 
however, made important discoveries ; as, for 
example, among tlie trilobites. With infinite 
labor he succeedccl in getting series slioming 
the stages of growth of some species among 
these ancient Crustacea, and taught us that it 
was possible to study their development even 
in the Silurian period. Barrancle's efforts have 
been frequently referred to as if he were one 
of what we might call the ntunismatic school 
of geologists, who study animal fossils as if they 
were nleclals, useful principally to verify the 
date and place of formations. On the con-
trary, his technical labors had a distinctly ideal 
purpose, - the investigation of the eviclences 
for and against the theory of evolution. His 
eclucation ailcl consequent psychological con-
dition placed him in opposition, and, in spite 
of his honest efforts to treat the srtbject fairly, 
controlled his classifications, and warped his 
judgment. The Cuvieriaii form of anthropo- 
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morpl~ologj~was his faith ; ancl he failed, as 
have 111ost great executive men, in realizing 
the dangers of his own mental training, and 
the llcecl of correcting tlie personal ecrnation. 

The f:icts, howevel., wele strong enough 
even to meet his requirelllentr in some of the 
groul~s he st~tciied ; yet he eilclecl by admitting 
that evolution mtxst, in part at least, be true. 
He believed that the different types were inirac- 
ulously createcl, but that the smaller series 
which he hacl tlacecl might have been evolved 
within certain well-cieiined limits, fixecl accord- 
ing to the plans of an infinite intelligence, 
which it was hopeless to try to nuderstancl. 
He was also cleficient in that sort of zoological 
lrnomledge which is acquired only by research 
among existing animals, ancl a fanlili?rity with 
their modes of development, anatomy, and 
habits. This explains the apparent inconsis- 
tencies which show themsel~es in his les t  :-
the continual admission of transition forms be- 
trreen different species ancl smaller groups, and 
yet the perpet~lal denial of the probable former 
existence of any such transitions between what 
he coi~siclerecl distinct types, wl~enever he could 
not actnally find them; his coml~arisoas be- 
tween the Silurian and recent Nautili, which he 
sopposed to be very sin~ilar, when in reality 
oi~ly their aclults are similar, the y o ~ u ~ g  shells 
and their developmental stages being widely 
different ; his singalar opinion that species like 
thesc Silurian Nautili aiicl other forms, which 
seemed to him out of place and also inexplicable 
on account of their structare, had been set in the 
geological record as intentional exceptions, to 
tcach nian tlie divine origin of this apparently 
inodifiecl chaos of gradations. Ban~ancle under- 
stoocl, ancl gave a fair statement of, the ordi- 
nary views of evolutionary eri~br~ologists on 
p. 74 of his ' kt~ldes  g4ndralcs, Cel~halopodes,' 
and representecl a riatoralist of this stamp inves- 
tigating the embryos of the fossil Nautiloidea. 
After finding all the forms of the group from 
the Silurian to the present time with the same 
type of apes or young, he woulil then neces-
sarily dram from this embryo a picture of the 
lost prototypical ancestor of all the Kautiloi- 
dea. fa his nest  steps he ~ ~ o u l c l  find thc 



adults of transition fornls from Kantiloiclea to 
Ammonoidea, and set clo\rn his convictions 
that tlie Alninonoiclea must Irave been clerireci 
from N:iutilus through these trausition fhlnis, 
the gradatioi~s being Kautilini, Coaiatites, 
Ammonites. Barrande then pictures this same 
naturalist as attempting to verity his appar-
ently well-fo~uided conclnsions by ope~l i i~g a 
species of Goniatite with the anticipation of 
discovering rrithin, at the apes, or young shell, 
an identical form a ~ l d  structure to that which 
he had been accustomecl to find in the Kauti- 
loidea, ancl his consequent confi~sion, :~nd the 
overthrow or his theory, upon the exposure of 
a different form. Barrande's dealsa r g u m e ~ ~ t  
fairly with every point ; and his facts are crush- 
ing ref~~tationsof the usual direct, sinlple 
moclcs pnrsuecl by embryologists in handling 
the question of the evolutio~l of types. Bnr-
mncle's work had no orators or lecturers to 
translate it ; ancl thc hyl~othesis of tlie embry- 
ologists, and even e~~olution itself, escaped an 
attaeli, ~rhich,  if supported by pon erful in-
fluences, might have shaken the popular faith 
in the new school of thought. 

H J  att lias denied that there were sueli great 
and essential differences betn-een the elrlhryos 
of the Xaatiloidea and those of the Amlnonoi- 
dea ; and they certainly seem to ha\ e been 
more alike than was supposecl by iK.Barrancle. 
The fact, 11o\\-ever, remains, that Barrande sam 
clearly that the embryos of these two nearly 
allied groups, which are united 1 ~ y  most authors 
into one order, mere, even in the Silnriaii, inore 
easily separal~le from each other than some of 
the aclnlt forms. TJ7hen we can add to this, his 
discovery and thorough cleinonstratioil of the 
distinctness of the tlifferent types of fossils in 
the Silurian, a11c1 their sudden mode of appear- 
ance, we see clearly that he succeetlecl in doing 
the worlc ~vllich has thrown the grentest light 
upon the most obscure and in teres t i~~g periods 
of the world's history, ant1 which has furniilled 
a temperate and healthy opposition to the 
theory of evolution, lIis fkults of logic were 
unhvoidable, n it11 his ~viatllcinatical and C'uvie- 
ria11 ed~~catioii, aritl strong feelings of lo! altj 
to his masters in sc3icnc.c ; but these are only 

slight scratches upon the face of the vast monu- 
nient erected by his labors, his discoveries, his 
eighty-three yews of n~lblemishecl inoral and 
Iaithful life, and his personal sacrifices for the 
aclvancement of science and the truth. 

WHIRLWINDS,  C Y C L O N E S ,  ALVD TOR-

NADOES.' -V. 


CYCLONICcirculation has thns far been cle- 
scribed as if it were effected in radial lines in 
to and out froin the centre ; bnt here, as in the 
whiilmind, perfect raclial motion is impossible. 
A Ilorizontal rotary motion sooil be es-
tablished near the centre by the inequality of 
the inblowing winds. I t  is fo~ulcl, however, 
that all storms yet stucliecl turn from right to 
left in the northern hemisphere, ancl from left to 
right in the southern (fig. 9 ) .  Such coiistancy 
points to soiiletliing 
more regular than tlie 
accidental strength of 
the ~vincls, -to sonie 
cause that h a l l  always 
tarn the iilcliauglits to 
thc right of the ceiltre 
as thcy r ~ u l  in ton arcls 
it in the northern hein- 
isphcre, ancl to the left 
in the southern heuni- 
y111ere ; and this canse 
is Eouncl in the rota-
tioii of the earth on 
its axis. 

There is a force aris- 
ing from the cartli's 
rotation that tcncls to 
deflect all n~otions in 
the northern hemi-
sphere to the right, ~ C I G  'I 
atid in the southern to 
the left ; aiirl tliis deflecting force varies with 
the Iatitncle, lneiilg nothing at  the equator, and 
greatest at  the poles. I t  may he Sound that 
this statement differs from that generally 
nlacle : namely, that lilovi~lg bodies are de-
flcctecl oiily wl-le~~ moving liorth or south, and 
not at all when mo\ ing east or nest : for it is 
t h u s  tllat IIaclley (1732) and Dovc (1835) ex-
1)laiuctl tllc obliclue motioi~ of trade-winds, and 
that Herschel nird others explained the rotation 
of stonns. But this is both illcorrect ancl in- 
complete ; for a body ii~oving eastward is 
tleflectecl as me11 as nrhe~i mo~i i ig  northward, 
a n ~ l  tlie actoal cleflecti~ e force is greater than 
that accoru~tetl for in ITaclley's ex1)laiiation. 
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