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probably been carried far into tlie interior. I t  is cer- 
tain that the Tobas who lnassacred Crevaux's party are 
now provicled with hatchets, lmives, ancl Remirtgton 
guns, wl~ich they have captured, partly from Crevaux, 
arid partly from the Bolivian expedition of Col. ILivas. 
They are not, however, so formidable as might be 
supposed; since it seems their capti\-e instructed 
them to aim in sucli a way as to render it allnost im- 
possible tliat any thing of a man's l~eiglit should be 
hit by tlie ball; so that the guns are more terrifying 
than dangerous to their enemies. Tlie seconcl espe- 
(lition sent under orders of Col. Foritana accom-
pi1ishc.d nothing. The third, orgai~ized by Col. Sola, 
;md sirice co~nmandecl by Col. Hazetta, is at  present 
p e ~ i e t r a t i ~ ~ gthe Chaco region, to~vard the banks of 
the Pilcomayo. Another better prepared Bolivian 
expedition was in conternplation under Col. Campu; 
but t,he writer, brolreri down by fever, !!-as obliged to 
return to Cornntba on his wag to 1:uenos ,lyres. EIe 
fears that all traces of tile expedition of Crevaux are 
lost; that even their remains cannot be recovered, 
since tlie Tobas are in the liabit of utilizing the bones 
as trophies or for religions purposes, so that they 
would be rritlely sel>amled aritl ~u~recognizahle. The 
vertebrae of tlie listed Cllristians are in special 
clemancl among the Toba I\-onicn for use as rattles or 
rattlirig pe~itla~lts  vorn  during their dances. hlto-
getlier, tlie savagery of thcse Tobas seenls to be inore 
energetic t l~aii  tliat of any o t l~c rdmer i ca~ l  aborigines. 
31ilh6me has sent to l'aris a complete collectioi~ of 
their arms, tools, iristruinelits, and clotliing, with an 
explanatory catalogue. 

On the other hand, 31. I'aul Irniarid, in the Bnl- 
letin of the ~Iarseil les society for Decelilber, ~vithout 
mentioning any date (but published before &IilliOme's 
letter), says that the B r g e n t i ~ ~ eexpedition to the 
Pileomayo arriretl safely iri the e a ~ l y  part of .iugast, 
at  the Bolivian ton-11 of Caiza, ~vitllout tlie loss of a 
man, altliougli liaving f o ~ ~ g l i t  tliree battles with the 
Tobas. They nsccnded tho I'ilcoma>-o sixty leagues 
beyolid the pilace where the Crevaux party Tvas as- 
sassinnled. Tile Bolivian congress has resolved tliat 
a coloriy named after Crevanx shall be establislietl at  
that point, and that i t  slirtll be rnarlted by a inonuiiient 
to the sufferers. Thoilar arrived at  Caiza on the 12tli 
of Jnly : liaving heard from some neutral 11idiarls that 
t a o  survivors, Haitrat ar~cl Uraneo, were prisone1.s 
with the Choroti Indians of tlle Rio Abajo. I-Ie had 
had some conl~iiimic;ttio~iwith the Tol~as,  and ob- 
tained solnc relics, anlong other things a barometer 
mliich had belonged to Crevaux. I l e  intended to 
leave Teyo rtboot Aug. 10, and pass co~npletely round 
the north Chaco, on the left bank of tlie Pileomayo. 
In January it nas  stated to tlie Soeiit6 degiographie 
that  Thouar llacl arrived safeiy a t  Assuncion, and 
was about to enlbarlr for France, where he was ex-
pected before this tirne. Nothing farther is said in 
regard to tiis search for Crevaux; but i t  is stated 
that llle rnost ilriportant result of his voyage will 
be the openii~g of a practicable eornmerci;tl route 
between Bolivis and Paraguay, giving opportunities 
for a recilrrocal colnmerce ~ i o w  valrlecl at  twenty mil- 
lion dollars. 

A NEW THEORY OF IIEREDITY. 

T h e  lata of heredi ty:  a slucly o f  the cause of ariali lion, 
a n d  t71e origin qf living ovga~l i . snt~.  13y \V. H. 
BROOKS.Baltimore, i l l u r ~ ~ h y ,1883. 12+336 p., 
illustr. 1 6 O .  

J...EGEKis qnoted by Seinper as saying tliat 
there hns bee11 eiloagli 1)arwiiiist philosophiz- 
ing, and tliat it is now time to subject the nn-
incrons hypotheses to tlie test of investigation. 
\T'llile this is unr1oul)tedly tl oe, some I~ypothcses 
ale necessaiy ; aiicl even iiicomljletc and erro-
neous ones lnay be of great service by offering 
a sciies of ilefinitc problems for solution, in- 
stencl of a chaos of f:~cty. L L  -211 honest attempt 
to reasoil from the plieiloniena of 11at11re can 
hardly fail to rcsnlt in the discorery of sornc 
little truth." This is tile l i q  ilotc of tlie bool~ 
before us, mhiclr is tl~eref'orc ~voi.tlij. of very 
carcfrll consideration, lion ever n~isatisfactory 
it may prove to hc as an esp1:~nation of tlie 
great problein of hcrecllty. 

Tlic theory lsroposed in tliis hook is n n~orli- 
ficntioii of Darrrin's 11) l ~ ~ t l i c s i s  of pangene-
sis, recoi~structecl ~ i t h  a \ icm of avoidii~g the 
many difliculties in the IT ay of tliat 11) potlicsis. 
Brooks's theory, very briefly stated, is as fol- 
1 0 ~ ~ s .I. Thc u r~ io i~  of two sexual elciilei~ts 
gives varinhility. 2. 111 all ili~ilticcllular organ-
isills the ovuni and the niale cell have gradually 
bcconle specinlizcd ill diffcrcnt (lircctioils. 3.  
Thc ovum hns acquirccl a rcry coinl)les orgnn- 
ization, mid co~i ta i i~sri~aterial particles of sonic 
Icind corresponcling to each of the liereditnry 
species cllaractcristics. 4. Tlie o v n ~ i a i ~  O T : ~  

of tile offspring are the dircct and unniodificcl 
clescenda~lts of tlie parent ovum. 5. I2acli 
cell i11 the body has tllc po~vcr of tlironing off 
minute gcrms. llnring the cvolutioii of the spe- 
cies, tlicsc cells haye acquiicd distincti~ e f i~nc- 
t io~ls aclaptect to the conclitious uncler n liicli 
they arc placed. TT'kicii tlic function of' a cell 
is distarbecl tlirougll a change in its enriron- 
merit, it thro~vs oil sinall particles, mliich are the 
gerins or ge i l~n i~~ le iof this particular cell. ' 
6. These gelins may be carried to all pnrts of 
tlie bocly, aiicl pcuetiate to ail orum or to a bad : 
bnt the male cell has acquired a pecaliar pon er 
to gather and store up gcrms. '7. Wlleli iin- 
pregnntion occnrs, eac l~  gemrnule in~pregnates 
that pn~ticle of the 07 um rrhich will give rise in 
the oEspring to the cell correspo~ldiiig to  the 
one mhicli proclacecl tile gemrnule : or else it 
1111ites with a closely related particle, destined 
to produce a closelx related cell. 8. I n  the 
borly of the o6q:spring this cell mill be a hybricl, 
and tend to rary. 9. The ovarian ova of the 
offspring inherit the properties of tlie fertilized 
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ovum directly, and the organisms to which they 
give rise will tend to vary in the same manner. 
10. A cell which has varied will continue to 
thron. off gemmules, and so cause variations in 
the corresl3onding parts of the bodies of de- 
scendants, until a favorable variation is seized 
upon by natural selection. 11. The ovarian 
ova mill directly inherit the selected variation, 
and will transmit it as an hereditary race charac- 
teristic nithont the agency of gemmnles. 12. 
The occarrence of a ~rariation, but not its pre- 
cise character, is due to the clirect action of es-  
ternal conditions. 

These positions Professor Rrool~s endeavors 
to establish by a great number of facts, taken 
almost exclusively from Darwin. He first com- 
hats the view that the sexual elements play 
similar parts in reproduction, and the objec- 
tion seems to be well talien ; though, mhen he 
says that it caniiot he s h o ~ ~ n  sexthat either 
inay transmit any characteristic ~vhatever, he 
pushes his objectioli too far, as is deinonstrat- 
ed by a multitucle of facts i11 the breeding of 
cloinestic animals. 

ITaving stated thc theory, the autlior devotes 
a large part of his book to  the e\idence in its 
Lnvor. From the study of hybrids he concludes 
that 11) bricls and mongrels ale highly variable ; 
that the childre~i of h j  b ~ i d s  are niorc variable 
than tile hybricls thcrnsel~res ; aiid that, fioin 
the evidence of reciprocal ciossing in the case 
of hybrids, variation is caused by the influcncc 
of tlie male. The e~ideilcc from ~a i i a t ion  is 
then consiclcrcd, slio~viilg that T aiiation is inorc 
coininon in scxual than in asexual reproclriction 
(in 111ants at least) ; that changed coi~ditions 
cansc vaiiation, not clircctlj-, but in subsequent 
generations ; that specific chaiactcrs are more 
\variable than gcncric ; that parts esccssivcly 
cle~clopcd in nialcs arc inorc variable than 
p:wts especially clevclopcd in fcmnlcs. Profcs-
sor BrooBs next takes np the vcly complex 
snbject of seconclary scxual characters, 313d 
s11ol~s from various liincls of evidence that tlie 
male is inorc variable than the female ; and that 
the inale has lee1 the way in cvolution, ~vhilc 
the femalc has follo~ved. One of the most im- 
portant nspccts of the hypothesis, the author 
coasiclers to bc the manner in n,liich it reinoves 
oi?jections to tllc t11eo1y of natuial selection, 
by shon ing that la1 ge numbel s of animals vary 
sirnilally anil sini~iltancously. ancl so give an 
opportunity for natural sclcction to come into 
p1a-J-. 

Kom, ~ O T Vfar can this iilgenious ancl ably 
supported hypotllcsis be regarded as a perrna-
ncntlj- -t aluablc contribution to science ? One 
great objection is apparent at the very outset, 

-that the author has not gone to nature for his 
facts, but has taken then1 almost entirely from 
Darwin's morl-is, as he cancliclly says. This 
mnst i~ecessarily impair the value of his con-
clusions. The whole nork bears the stainp 
of being merely an ingenious attempt to sup- 
plement Darnria's hxpotheses, and re-arrange 
his facts, aild might have been written by one 
~vhose knonledge of biology had been drawn 
almost entil.ely from Darwin's books. The 
objection wliich Mr. Lewes made to pangene- 
sis holds equally n ell against this h j  pothesis. 
"The hypothesis is thus seen to be one \\holly 
constructeil out of supl~ositions, each aiicl all 
of n hich may be erroneous, every one of them 
being necessaq to the integrity of the scheme." 
Thus. the existence of gemmules is  a supposi- 
tion ; that cells throm them off n~hen disturbed 
is a supposition ; that the male cell has acquired 
a special power of gathering and storing these 
germs is a supposition. Scarcely a single 
proposition of the hypothesis can be regarded as 
in any way p r o ~ e d .  Then, again, soine of the 
al?l~arently simple assumptions really involve 
n number of others, eqnally nrithout evidence. 
'I'hus, n hen it is said that the ovarian ova, being 
the direct descendants of the fertilized egg, 
inherit its peculiarities, nre have no explanation 
offcicd for nhat  is perhaps as great a mystery 
as the innin problcin itsclr. The OJ aria11 ova 
are derived from the fertilizccl o ~ n mtllrough 
an immensc number of' intermctliate cells, most 
of .which bccoizle intlifferent cl)ithcliuin. TJTc 
mnst, tlieli, assume that the gcnlinules arc 
all segrcg:itcd together, and tiansinittcd 1111-

cllailgcd fi-om cell to cell till they finally 1e:~cli 
tlie ovarian ovum, -surely a T cry forced sujl- 
po"it011. 

Tlie evidcnce 1-)y ~chicll IJrofessor l31oolis 
endeavors to sul~port his hgpothcsis is h j  no 
means con-tiiicing : tib~iallv all that can be said 
of it is, that it  does not contradict the v i e~r .  
I n  spite of' his criclent canclor, tlie author has 
not all\ a j  s iesistcd the lemptution of straining 
his points to the utterniost limit, often prefer- 
ring a far-fctchecl ancl clonbtf~il explanation to 
an obvious onc close a t  l~ancl, as in the cases 
of tlie zebra anti niata hybrids on 12. 130. The 
statement tlial the l~eculiaiitics of the niata 
breed of 1'ar:rguay cattle ale probably clue to 
a ? . e v e ~ s i o nto the t j  pe of Siv:~thcrium ill 11e 
an amusing one to paleontologists. 

Then it is not at all clear, fioni tllc cxidence 
prescntccl, t11:tt this 11j pothesis will account 
more satisfactorily for the glcnter clevelopment 
of thc innle in those spccies in nliich the s e m i  
differ than does Darnin's theory of sexual 

1 $-of t?~igiitl?/ 1.c ,p,  30%TCPZC%, ilen selicq, 701. 
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selcction : for, acimitti~ig li'rof'esso~. Brooks's of the problcrn, aiid the nia~ly suggestive fields 
doctrine, that eaclt inclivi~1nal inherits ali tlie for iiivestigation here opened. The student 
characteristics of the species, and that the of liereclity nil1 find in this boolr just tie 
female fi~~ictioil ncc(1s to give him clear conception of how prevents the de\relopmeiit of a 
tlie illale characters (tl~ough tliey ni:iy npl~ear the problein is to be attaclced. Tlie hoolr is 
wlieu that St~nction is destroyetl), r't i i  1~1:1iil a1)ility.onc of rc~i~~arkahlc The nnj- in  which 
that those clia~.actc~rs :&re eithel iilt~o~nl)ntiblcal~pareritly iliseonneetrd series of phenomc~na 
~irith the fernale ionction or useless to tlie arc brougllt together aiirl shon-11 to he sprcinl 
feninlc, xild hence there is 110 re:tson nliy she cases of one general princil)le, is indeed Inas- 
slioulcl acquire tllfiii ; ~ l i i l e  their pieseiice in terlx. Even if every single proposition of t l ~ c  
the ~nale,  to mliicll they are of obvious atlvan- liyl~otliesis shoulcl prove to be ~vithout fhu~:cia- 
t:ige, is in rnort cascs to be accoui~tetl for tion, ancl the liyl)ot2iesis ei i t ircl~ iunte~iablc, 
b~ sexual sclcctloii. 011tile other I'l~of'cssor Ihooks iiirrst nlvays be cre~li te~l 1i:~nd. it ~ i t l i  
is ob~ ious  illat all tlie complex apparatus lia\ iiig made a m o ~ t  i111po1taiit step in at11 at~cc.. 
of uterus, placei~t:~. ~ ~ n c l  ilss~imiiig tliat the prol)lrm of heredity is similar organs, innst i ~ t  

have originntecl wit11 the fei-lialc. Jl'c cnnnot all cap:ll)le of solution, soiiie s~icli preliminary 
:tgrce n it11 Professor Uroolr5. that tlie prcsrncc clraliiig of'tlie ficltl is a iicccssitj-. If  iliri'crei~t 
of mmnmac in the inale is an inclication that ol)servers mill dciote their clnrrgies to follon~ 
the lnnininar! fuliction was originally a 111nlc ing up tlie various lines of' iilcluiry which Pro- 
ch:tracteristic, any more t l~an  tllnt the l~resence fessor Broolis lins so ably suggested, n-e ma\, 
of rudimciitnry stridulating orgaris in female be sore of' nlost vnlnablc aiid fruitfill :tdtlitions 
Ortho~tclrashows that tllesc werc first acquired to our lrnon~ledge. To use hIr. Lewcs's words, 
!)y tlie female. Why slioultl Professor Broolis -'even slio111d tlie hypothesis prove n mill-0'- 
adopt exactly opltositc esplanntions for 1)re- nisi), it is worth folioring if nre follom cir- 
pisely pxrallel cascs ? c~~mspectly,for i t  hovers ovcr lands where n e 

'L'lic l)ropagatioi~ of cells by me:ms of gem- may iiiicl valuable material. As an llxpothesis, 
~iiirles is not oiily l)urely h j  l)otlietittal, b i~ t ,  al)- it so links together wide cltlsses of facts that 
pxreiitly at least, opl~osed to what we lrnow of' it may be a clew to great discoveries." 
the ~riocle of cell-formation. Cells arise o111y 
by division of soliie pre-taxisting cell, and 
ncrer seem to arire spontaneoasly, as n~oulcl 
very probably be tlie case if their propagatiol~ 
by gemniules were at  all common. Nor docs '1 nzanual o f  ci~emistry,phyuical mad irzor<qanic 
the process oC impregriation, as actually 01)- Hy HEXILP WATTS. Philadelphia, Blnkisfon, 
served, lcnd snl>port to the new hypothesis ; for 1884 16+595 TI. So. 

the head of the spernlatozoon coalesces wit11 l i ' e i~text-books of ciiemistry have been nlore 
tlie nucleus of the ovum, apparently wi t l io~~t  s~~ccessfnlthan tlie ' 1\2ai1nal of elementary 
loss of bulk, or ill any way inclicnting an emis- chemistry ' first published in 1845 by Professor 
sion of gemmnles. Tlie influence of' the nlalc George Fownes. Fownes, tvho mas hu t  thirty 
elcmeilt seems ratller to consist iii moclifving years of age at  tile tiiile, held the chair of chem- 
the action of the egg-nrlcleus. istry in Universit5- college, Ilondon. IIis work 

Mr. Conn's very obiious oijjection (given liacl ina~*lted success from tile very beginning, 
on 1). 294), tliat in n~any  cases mifavorablc ~ancl lle was callecl apon to prepare tliree edi- 
eoi~ditioiis woulrl not act upon cc>rtain cells. tioils ill tlie succeeding four years. Tlie third, 
causing thein to emit gemii~ules, but would hovl-erer, appearecl 1)ostliumously ; for Fan-nes 
resnlt in the clestroction of the nniinal, seelns died in ,Tariuaq, 1849, at the early age of thir- 
entitled to more weiglit than tlie autlior is in- ty-Sour. Glider the cclitorsiiip of the late 111.. 
clined to give it. Any h j  pothesis that fails 13. Beace Joncs, ant1 nfterwnrds of L)r. A. 1V. 
to account for so large and importniit a clnss Hoflnatin, the work apljearcd at  frec~ucnt inter- 
of facts cannot be calleil complete. vills in six eclitioiis ; arxl, notwithstanding the 

Want of space co~upels the oniissioii of m:tny constant ailtlitions of lnrge nmo~uits of new and 
otllcr objectioiis, as well as the considcrntion importnnt matter, thc familiar 1la11ie ' Fownrs's 
of l'rofessor Brooks's vievs on rererrioii, clicinistij- ' was retained. 'L'he tenth edition 
natur:~l selcction, anrl the intcllectrlal (litfir,- n-as edited by Ilr. Bcnce Jones and Henry 
ences betrvecn nie11 and women. TVatts, ancl appcareil in 1SfiS ; another ecli- 

Bat, in spite of all th:lt has been s:ii(i, tion, by IIenry WTatts, fo1lo~ve;l in 1872 ; and 
Professor Brooks is entitled to tlie thanlis of finally a twelfth, greatly increa~ed in size, arid 
all students of biology for his (;leal stntenient issued i11 two volt~mcs ilevoteci to inorganic 


