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successful essay will be the property of the Association, 
which ~vil l  assume the care of its publication. 6. Any 
intimation tending to reveal the authorship of any of the 
essays submitted, whether directly or inclirectly conveyed 
to the Committee or to any member thereof, shall ts-
cluc!e the essay from competition. 7. The  award of the  
prize will be announced by the undersigned Com~iiittee; 
and will be publicly declaretl by the President of the Xs- 
sociation at  the meeting in June, 1882. 8. T h e  amount 
of'the prize will be given to  the successful compttitor in 
gold coin of the United States, or, it he prefer it, in the 
shape cf a gcld nledal bearing a suitable device atid in- 
scription. 

\ F. T. MILES, M.D., B n l f L i ~ ~ o ~ e .  
Signed, i J .  S. JEWELL,nI.I j . ,  Chi~ng-(1. 

I7oi./(..X 7 uhI.D.,C. SEGUIN, E.  /, -

zcological worli, for the surrounding waters present such 
a diversity of contiitions that tlie fauna is unusually rich 
and varied. 

Close to tlie town there are large sand bars, bare for 
miles at  Ion. tide, and a l~c~u ld ing  i i i  aniilial life. From 
these we coulti collect an unfailing supply of A~ii$hlbx~~s, 
Reiziliir ;LI'/IIIIIIIS, St a Urchins, and h'n/irii/y!~l~~i.r, a 
g r t a i  varietj. of Alolluzcs ariti Ciustacea. 

The  muti flats fur~li:;I?ed us with another fauna, and 
yielded a great ~ 'ariety of X~lnelitls, a new set of species of 
Crustacea ant1 IlIolluscs, Gephyreans, Echincderms, and 
I'olyl~s. T h e  large salt nlarshes gave us a thirtl fauna, 
anti a s11oi.t distance inland large s\va.rnps of bracltisli and 
frtsli water fur~?isIied still other ccnditions of life. 

As the t onn  is situattd at  the point where CoreSound 
connects I'anilico Souncl \vitli Gog~ie  Sound lye were 

CHESAPEAICE ZOOLuGICXL LABORATORY. 

Dr. LV. I<. Brooks, Director of the  Chesapeake Zoo- 
logical Laborator!-, established under the auspices of tlie 
the Johns Hopkins University, in his report for 1880 
stales:  U y  the l iberal~ty of the 'frustees, it was pos-
sible to spend a much longer period than hitherto a t  the 
seaside, and provided with a more liberal outfit, includ- 
ing a steam launch \vhich was built, for our use in the 
last spring, a t  Rristol, R .  I., and has proved n very 
efficient auxiliary. T h e  necessary boolis, tlreclges, ant1 
other instruments \\ere also proviiletl by the University. 
In  addition to the opportuni:its afforcletl to three of the 
n~emhers  of our own acat1em;c staff, three otlltr gentle- 
men, titvoted to the s:utly of Zoology, were invited to 
avail themselves of the scientific facilit~es of lie station. 

The  laboratory was  opened at  Beaufort, N.C., on 
A p r ~ l23, ISSO, and closet1 on September 30, alter a 
session of twenty-three ~veelts. It \\as suyplietl Ivith 
working accotumodations fcr six investigators, antl tile 
facilities n.hich it affordcd were used by the folio\\.ing sis 
persons:  \V. I<. BROOKS,I'R. D., Director;  I<, MI?'-
s U K ~ R I ,PH. B., I'ellcw in U~olcgy ; E. B. \Vrr.sox, 1'1-I. 
D., Fello~v in Biology ; F. JT. ICING, A. A'I., Prof(-ssor of 
Natural Sc:ence, \T:lsconsiu State Normal School ; H. C. 
EVART, hr. D., Academv of Katural Sciences, Pliila- 
tlelphia ; H. F.OSDORXE,1~13.D. Fellow of the College of 
New Jersey. 

Beaufort was st l tcted for our third season's \ ~ o r l <  be-
cause it is the nearest accessible town, scuth of Balti- 
more, which is favorably situated for zoological study. 
The  advantages of a location in a town are well sho\vn 
by the iact that the expenses of a session of t~venty-tliree 
weelcs this year \\,ere considera1)ly less than those of a 
ten weeks session the year before. 

The  scientific advantages of Beaufort are very g rea t ;  
the most important is the gre l t  tliffet.ence btt\vern its 
fauna and that of our northern Xtlantic coast. 

The  configuration of our coasi line is such that Cape 
Harteras, the rnost projtcting point sputh of Ne\\. Yorl;, 
deflects the warm water of the G ~ l i  Stream a\\-ay it oni 
the coast, and thus forms an abrupt l~arr i r r  betn.een a 
cold northern coast and a warm soutl-iern one. T h e  fauna 
north of this barrier passes gradually into that of soutl~ern 
New England, while the faunasouth oftllis ba1.1.ier 1,as:es 
without any abrupt change into that of Floritla, hut the 
northern fauna is sharply separated Ca l~e  Iiat teras 
from tlie southern. 

A s  the laboratory of the U.S.Fish Con~~~? i s s ion  an:lr\.Ir. 
Agassiz's lal~oratory at  Ne\vl~ort a f f ~ r d  oppot [unites for 
worlt upon the nortl~erll fauna, it sfenled best for us  to 
select a point south of Cape Hatteras in order to study 
the southern fauna with the same advantages, ant1 as  
Beaufort is the only town near the Cape which can Ile 
reached without difficulty, it was cho5en as  the best place 
for the laboratory. 

T h e  situation of this town is exceptionally favosable for 

within easy reach of a contii~uous sheet of landlocked 
salt water more than a hundretl miles long, and these 
Sounds fui-nislicd still another collecting anti tlredging 
grountl, abouiitling in Corals, (;orgonias, ilscitlians, Star 
Fish, Sea Urchilis, ant1 a u t ~ v  set of ;\Iolluscs aucl Crus-
tacea. 

21s lnost of the s!iores are fiat ant1 sandy, :liose ani-
rnals \vl~icii !ive u11on a sandy l~ottoln are n~ucl i  more 
abui-tlant than those \vhich attach tl~emsel\-es to solid 
111 dies, but the stone hreal<\vaters a t  For t  hlacon, the 
nliatves at Benufort anti Moreliead City, and tlie large 
01-sier I~eds  which are fount1 in the sou~ids  furnish a l~roper  
1iaI)itat for man!- liretl animals, ancl yieltlctl LIS a rich sup- 
ply of Ii!~tlroids, Cords ,  Ascitlia~is, S t a  Anemones, 
Spongrs, Cisrliipetls, k c .  T h e  ocean beach, within a 
short tlistance o f  the tolvn, furnished st111 another fauna, 
anti a sc,il of three miles from the labcra'ory carried us  to 
a good locrlity for ocean (11-etlging. 

The glealcst atlvantage of the locality is tile richness 
of its pelsgic fauna. There are very few 1:oints upon 
land \ \ l i ~ c h  are so thatsi t~i~rtetl  the surface animals of 
mid-ocear~ c ; ~ u  11e procurctl in a l~u~i t iancefor laboratory 
b~orli, antl as  c ; r r~iu l  n orl; is \-el.)- clifficl~lt on shipboard, 
a la1jol~ator~- good supl~ly  uliich can be furnishecl with a 
cf living pelagic animals presents opportanit~es for work 
in an  extremely interesting and almost new field. 

The  Gult S:ream is conslantly sweeping these ani~iials 
northwartis along the North Carolina coast, and a s  the 
title sets in t l~rough Beaufort Inlet into the Sounds the 
floating aniruals a l e  cxrrietl with it. Such oceanic ani- 
mals a s  P/ij'sa!z'a and /'ur#itrz were frequently tlirown, 
ull:njuretl art1 in perfect health, upon the beach witliia 
twent! fset of the lat:orato;y, arltl tluiing the season we 
fou~ld  nezrly all the Siphonopl-or= ;:\i.l~ich are known to 
occur upon our Atlantic coast. 

LVitli all these advantages \ye erljoycd a mild and uni- 
form climate \vhich enabletl us to work in perfect corn-
fort tluring the hottect months of summer, 

Tlie zoijlogical resources of Beaufort have not escaped 
the attention of -1rnerican raturalists, ant1 there are few 
places upon our coast, outsic:e of Xew England, where 
Inore zocilogical wol-1; has \:ern done. In 1860, Drs. 
Stinlpson ancl (;'I1 s1:tnt a seasonin drrdging and collect- 
ing in tlie vicinity of I;rauiort, Cape Lookout and Cape 
Hatteras, ant1 an account of their work was publislied in 
The ./1?/2ei.icn1r y(~i/).i~ir/ Dr. Coues, who wasofScl'r/ci.e. 
stationed at  Fort  31:icon tluring the \:,ar, occupie(1 him- 
self for t\vo 4 ears in collecting the animals which are found 
here, and lie l~ublislied a series of papers on the " Natural 
Histsry of Fort  hlacon and l'icinity " in the  Proctec!ings 
of the .\catlemy of Natural Scie1;ces of Phil;rdelphia. 

These papers, \vhicl~ \vele continued by Ilr. Yarro\v, 
contain copious and valual~le notes on the habits and 
disti.il~ution of tke anitn;~ls n.hic11 were ol~seri.etl, and we 
found them a p e a t  help to us. These two naturalists 
fountl four l~undretl  a n d  eighty species of animals in the  
vicinity of Beaufort. Of these four hundretl and eighty, 
two hundletl and ninety-eight are vertebrates, and one 
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hundred and eighty-two are invertebrates. Of the  verte- 
brates twenty-four are inammals, one hu~clred  ant1 
thirty-three are birds, twenty-seven arereptiles, six batra- 
chians, ninety-seven fishes and eleven zelachians. O f t h e  
invertebrates, one hundred ancl forty-seven are molluscs, 
twenty-one are crustaceans. T h e  list of vertebrates is 
very nearly exhaustivr, and ive macle no ;.dditions to it, 
but the list of i~lvertebrates is obviously very imperfect, 
and, altliough \ve made i:o attempt to tabulate t i e  species ' 
which we obse~ved,  thrre woultl be no dificulty ill en- 1 
larging the list twenty or tlh~rty Sold. 

Among otht r  naturalists who have s p m t  ii-iore or less ( 
time at  Beaufort, I may mention Proiessor L. Xgassii, , 
Professor E. S. RIorse, Dr. A .  S. J'ackard, Pro!ejsor ' 

\Vebs!er, and Prcfessor D. S. Jordan. Professor Morse 
procured most o r  llle initerial for  his well kilo\vn paper 
on the Systema!ic Post~ion of the Brachiopsda on the 
sand bars in Beaufort Inlet. 

~ ~ 

T h e  fifth thoracic segments and appendages are en-
tirely wanting at  all stages of development. 

Another interesting group whitll was studied is the 
Porcellanitlae, the least specialized of the true crabs. 
T h e  atlults of' our Amerizan species are almost restricted 
to our soutllern waters, although the swimming larvz  
are carried north hy the Golf Stream. \I1ithin the last 
two years trio ~ o r t h t r n  naturalists have studied these 
iioating e m h ~ y o s  ellon +he soutli coast of Xeiv Englan~i .  
hut as  they \\ere working upon stragglers so far from 
home thtir  accounts are inconiplete 'and somewhat coii- 
tratlictory. Our advantages a t  Beaufort enabled us to 
coiitrihute towards the solutiori of this cont'used subject 
l ~ y  raising one s1:ecies of P o ~ c c l i u n nfrom the egg. 

\Ye also raised six other species of crabs fro111 the egg, 
and made tira:\.ings 01 the mol-e imyortant stziges of de- 
velopment. One of tlie species Jvhich was thus stutlied 
is the edible c r a b  Its ~meta~rror~~hosis  neverhas l ~ e r n  

I will now a,?ttenipt to give a very short s t~ i e rcen t  figured, and although it presents no unusual fratures, its 
ot some of the leading points in  our own summer's worl;, , 

nluch of our time was spent in studyirlg the (level- 
opinent of the Crustacea, since this is one ol the 
most important fieltls for original ~vorii  upon our 
southern coast. The  supply of nlat riil is alrntmst , 

nexhaustible, and would employ a nmuber of studeilts for 1 
imany years. T h e  life h;story of tlle CI-ustacea is ol great 
interest in itself, and the recent s l~ tc ies  a le  so numerous 
and diversified that there is no group cf auinials better 
adapted for studying the general laws ot' embryonic tle- 
velopment in their relation to the evolutioi~ of the group. 

These  considerations haye led us to devote esyeciil at- 
tention to this group during this a11d the precetling sea-
sons. One of the publishetl rcsults of tlie first season's 
work was an  illustrated account of the ine:amorphosis o l  
SgzciZZ(z,a representative of a ssme~\~\;hat  aberrant group 
of Crustacea. During the secorrd season, a illember of 
our party, Professor Birgr, matle a very thorougll stutly 
of the development of Pn?rcz/ans, one of our cl.aI)s, and ' 
the account ot his o l~s~rvd t ions ,  with drawings, was ready 
for publication several months ago. -4t Beaufort, we 
spent most of our time upon this subject, and figured 
mole than t ight huntlred points in the develol~ment of 
various Crustacea. 1 

,.imong thesr, I \vish to c::ll especial attention to our 
observations upon the tlevelopment of the Sergestitlae; , 
the least specializetl of the stalk-eyed Crustacea. 'This 
very peculiar group ~ v a s  not kno\vn to occur upon our ' 
coast until ive found a Sew specimens of one genus a t  
Fort  Wool, ant1 the same genus -1z~cifcr-1n great 
abundance at  Beaufort, associated wit11 another genus 
which is also new to North America. As  nothing what- 
ever was liuown of the development of Lz~ctfer,we matle 
every effort to obtain the eggs and young, autl after  lour 
~nontlls  of almost fruitless labor we findlly succeetletl in 
finding all the stages of the metan~orphosis, ant1 figuretl 
them in a conlplete series of ninety-nine tlra\vings. W e  
also obtained a somewhat less complete series of figures 
of stages in the lire history of the second Sergestid. 

Our only motive in this work was the desire to fill a 
gap in our knowledge of crustacean tlevelopment, by 
supplying the lite history of a verl- interzsting group of 
animals, but the result n a s  found to have a very unes- 
pected value, since it cou!r~butes to the tliscussioli of a 
nunlber of problems in general embryology ant1 morphol- 
ogy, ancl is the most s~gnificant crustacean life history 
~vh ich  has ever b ten  studied. 

T h e  following are sonie of the more important points : 
The  egg undergoes total regular segmentation. 
There i.; no food yolk, antl cleavage goes quite tilrough 

the egg. 
There is a true segmentation cavity. 
Segmentation is thythmical. 
There is an inva@nate gastrula. 
T h e  larva l e ~ v e s  the egg as  a Kaaplius, ant1 passes 

through a protozoan stage, and a schizopod stage. 

economic importance gives ~ a l u e  to exact linouledge oi 
its life histoi-y. 

J I r .  \V~lson r ~ l s ~  stutlietl the tlevelopment ol one species 
of Pycnogc~nitla,a group of vely peculiar Arthropods, 
tlistmtly 1.elatetl to the sl~itleis. As he has paid especial 
attention to the system;itic stutly of this group, and  is 
now e~igngeci i n  tlescril~ing the l'ycnogonids collectetl in 
the Gulf Streail1 h!. hlr. 'Igassiz, the opportunity to study 
them alive in tile I;~l~or;ltory llas been a great advantage 
to him. 

Another important iuvestigatiou is the stutll-, by Mr. 
\\'~lson, of the embrjalogy of the marine r i ne l id s .  h l -
though the representati\.es of' this large group are ahund- 
ant anti ~vitltly distributed, little was knovvn of the early 
stages 01. their developnlent until he procured the eggs 
of several species antl studied them at Beaufort. T h ~ s  
i~-iiestigatiou has sho~vn,  anlong other things, that the 
acceptetl tlivision of Annelitls into two great groups, the 
Oligocllzeta antl I-'olyctizeta, is not a natural mtthod of 
classification. T h e  wolk up011 the development of marine 
.\nnelids Jvas supplen~ent;~i-y to an investigation which 
hIr. \Vilson cairicil on last spring at Baltimore, anti 
which he \vill continue this winter, upon the development 
of land ant1 fresh water Xnnelitls. 

. i s  much time as  p~ss ih l e  was give11 this season to the 
study of the hydroids al;tl jelly-fish of Beaufort. T h e  life 
histories of several of them were investigated, a thorough 
anatonlical study of sonle of the most irnportaiit forlns 
was carried on, antl nearly t ~ v o  hundred tira\vings \yere 
made. I t  is alniost impossible to complete a study of 
this kind in a sii-igle season, but if  one or two illore sum- 
mers can be given to tlie work, we have every reason to 
hope for valual~l: results ; for although the North Carolina 
coast is the horne of mariy sptcies which are only found 
as  stragglers upon o ~ ~ r  not-thern coast, ant1 of other species 
which are not 1inon.n to occur anywhere else, and of 
some genera ant1 families \\~hicli are new to the North 
American coast, this field has suffered almost total 
neglect. 

Nearly three months of the time of tn.0 memb-rs 
of our I)arly, lfitsukuri and \\'ilson, were givtn 
to the study of the habirs, anatomy and develop-
nleilt of l ie i i i lkz ,  a compound l'olyp very much 11ke 
that ~vhicll fornls the precious coral, but soft and 
~vithout a stony s1;eleton. T h e  animals \vh:ch form the 
com~nuuity are so intimately bou~itl  together that the 
community, as a wholr, h ; ~ s  a well market1 individualily 
distinct from that of the separate animals ivhich com-
pose it. The  con~pourici indil-itluality of Xt.jr2'llir is quite 
rudimentmy as coml~ared n-it11 that  of a Siiihonophore.
ant1 as  there is no trace of it in the closely allied Gor-
goilias, it furnisl~es ail excellent fieltl for stutlying the  
incipient stages ill the formation of a conipountl organ- 
is111 by the union ant1 specialization of a community of 
indel~endent siiliple organisms. 11-ith this end in view 
the anatomy of the fully developed community was  care- 
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fully studied, and  the  formation of a community !vas 
traced by rearing a simple s o l i t a ~ y  e ~ u b r y oin an aciuariurn 
until a perfect community has  been developed f r i m  it by 
b u d d i ~ g .  D u r ~ n g -  the  process of development t h e  law 
of growth by w h ~ c h  the  charac te r i~ t ics  of the  compound 
organism are  brought about  w a s  clearly exhibited, antl 
it is fully illustrateti by nearly one hundred tlra\vings. 

One of the  most interesting results of' our  work is the  
explanation, bv AIr. W ~ l s o n ,  of tile origin of the m t t a -  
morphcsis  of tlle larva of Phoro?taj-, a s i l~a l l  Gephyrean 
\vorrri which lives in a tube. Sevcral of the  moyt noted 
embryologistsof Europe  have stutlied the tlevelopment of 
P?zoroiiz's, ant1 our  kno\vletlge of ~ t s  life history is due to  
their coillbinetl labcrs. Last  summer  XIr. \Vi l~on  re- 
vie\ved the subject, antl atlded some importact  points, 
and during the  present season he has shown by the 
comparison of a great  numher  of allied forms, that  t h e  
very lleculiar metamorphosis a t l n ~ i t s  of an extremely 
sirnple esp!anation. The  atlu!t is sedentary and confineti 
to its sand tube, while the  larva IS a s\vinlming anirual 
totally d~fferent  in s!ructure. 'rile change f1o111 t h e  !arva 
to the adult  is vely r?.p:cl and  violelit. I t  occul~ies only a 
few minutes, ant! tlurlng the  change the  larva becomts 
tul-ned wrong s:de out, SO tha t  w h a t  w a s  internal is 

~ 

cause, fo r  no natural  law professes even to  offer a n  hypo- 
thesis 011 the  subject. 

I t  may here be  aslied, w h a t  is the  doctrine of Mate-
r ial ism? As  enunciated by t h e  niost advancetl physic- 
ists, it is tha t  " hlat ter  contains within itself the  promise 
and potency of every form and  quality of 'life." This ,  it 
\\ill be ccrr tct ly said, is only a s tatement,  no t  a cnztse-
an assumption tha t  requires proof, n c t  a proposition of 
fact which may be  demonstrated \t7ith the  facility of a 
prublem in Euclid. Granted ; h u t  i t  will be admitted 
tha t  if \ve can show how the  sexes originate frcm matter  
ant1 its inhertnt  properties, hlaterialisln must  be more 
than an assertion. T h i s  withcur further  i n t r ~ d u c t i o n  
we now propose to  tliscuss. 

' r ak ing  mattcr  and  its properties a s  the  only founda- 
tion we can build on \\-it11 safety, we  azk W h a t  is 
M a t t e r ?  

After long years of expetinlent and  failure we answer 
this  question w ~ t h  a film assurance in several things : 

F i r s t .  T h e  I1:(lestl-uctibi(ity of Jfat ter ,  Tllis involves 
both tile ttel.llity of  rrlatter anti the etel-llily of  t t le  prop- 
elties of lllattcr, ~ o t l l i ~ l g  outsitle of matter .exists 
Nothing but matter  and  i ts  properties exist. Notlling 
can be taken f r o m  jnatter, n0thil-g can b e  a(j(lr(i t o  i , .  

was  originally a free animal, a n d  tha t  the  structural  
peculiarltits \vhich fit t h e  adult  for sedentary life in a 
tulle a re  c f  recent acquisi ion. T h e  laiva has,  l io~vever,  
~etainecl  i ts  ancestral atlaptation to  a swimming- life in 
ortler to l~rovide  for the tlistribution of the  species. T h e r e  
must  ha\-e been a lime, in the  e\rolution of  the  s p e c i ~ s ,  
when the  atlult w a s  impzrfectiy adapted to  a setlentary 
life, antl also imperfectly aclapted to a swimming life, ant1 
if the devtlopment of the  individual Ivere a perfect I-ecap- 
itulation of all the  stages in the evolution of t h e  species, 
we  should have, between the  swimming larva and  tile 
setlentary atlult, a s tage of tlevelopmeiit d u ~ i n g  \\rhicti the 
adaptation is n c t  quite perfect for e ~ t h e r  rnotle of !if?. 
I t  is clearly a n  advantage for the  a ~ l i m a l  t o  pass through 
this s tage  a s  quickly a s  possible, or to  escape it al together.  
T h e  peculiar metamorphosis enables the larva to  remain 
perfectly adapted to  a locomotor life until tlle occurrence 
of the  sudden change \vhich !its it for life in a tube,  and  
l2r .  \Viison h a s  po~nte t l  out  t h e  manner  :n \v!lich t h e  
metamorphosis has been acquired in ortler to Sridgc o v r r  
the  perictl of imperfect s p e c ~ a l ~ z a t i o n .  This  explanation 
is somewhat sinlilar to  tha t  which Lubbock has  given of 
the origin of the  nietamorphosis of insects, ant1 \ re  nlay 
hope that  the  same method ot investigation will th row 
light upon the  significance of other reularlial~le ins'ances 
of metamorphosis in the  Invertebrates. 

-

T H E  AIr \TERIXLISTIC O R I G I N  O F  T H E  S E X E S .  

Materialism is yet in its infancy. Born of human 
learning, weaned in scientific res ta~ .ch ,  and cratlled in 
t h e  toleration of a n  en l~gl l te~ ledcivilization, its atlvent 
marks  a n  epoch in t h e  history of l~umani ty .  Shoultl 
there be fearful shadows in its progress, where loiter 
grim doubts and gloomy forebodings, these a r e  only cLn- 
sequent to  its youth, and the  necessary result of the  light 
from a sun  whose slanting rays only reach us. But  
even a s  t h e  noonday sun chases away the  shadows in its 
splendor, so w e  a r e  assured tha t  no  doctrine in these en- 
lightened days will evcr be accepted n,hich does not  in its 
maturity shine on tht: human lace  for t rue ltnowledge 
a n d  good.  

".ill knowledge is our province," said Bacon,  and  we 
would h e  less than  men if any phenomtnon in na ture  
was  considered inscrutable by us, t h e  highest outcome of 
Nature.  Thin lang  thus,  one of the  nlost curious prob- 
lems is tha t  of the  sexes ; a n d  t h e  value of t h e  tloctrine 
of Materialism is apparent  n h e n  \ve come tc questioil i ts  

external. Mr.  11-i lson'~ cornl)zrison s~o \ \ . sthat  P h i . ~ ~ i i i ~Wllnteyer properties m a t t r r  may have lla(l, [matter must  
haye no\\, ; .i,ice vrysa ,  wkartver pro~)er t i t s  ~na!ter 
Ills Inatter alwaSs ha(]. 

sL,c JIJ ' ,  nIa t te r  is conlllosttl of elements of wllicll 
sixty-four are Iinonn. Everytl i ingcollsists of those 

llleir coIllbinations, changes, and propert ies,  
\Vhate\,er form t;llte untltr similar circulm-
stances they \voultl either in tile past  o r  fu+.ure also 
assume. 

This is the fountlaticil of AZat t r ia l i sm,and so f a r  as it 
is clear and lcg.icnl. Prtsul,,ing tha t  

force ou t s i t l e  of  ti.,e pTo$c,izs o ,  ?itrrftc7, 
aceoU,,t fcr  phenomenon in and 

shoul t i  fa i l  the premises sail also, the  fac t  is 
n:ade cer ta in  a iorce esists outside of m a t t e r , and 
ei;,o-o that  Materialism is deatl ,  

\Vhat, then, a re  the  properties of h la t te r  ? 
Here there is  confusioll ancldisagreement. Gravita-

t ion,  cohrs-ol l ,  al,d attraction are the  three 
forces have beell llollularl!. to control  

but Lvhen Iluxley l,e,,.tinently asketl these 
forces are, lie foulltl llot forces a t  al l ,  but mere  
uames  or effects of a cause or causes unknown. Even  
Evolution, from which so  much was  expected anti 
prezclled, has fallen into disgrace, alld proved t o  be no  

or  cause eithel., but  merely an  , 'orderly srcluence 
of phenomena"  from some cause o r  causes unknown. 
ETonr a re  we,  tlien, to  discover those un1tnon.n c a u s e s ?  
If 3laterialism b e t r u e ,  they must  exist ; but AIateriaIisrn 
cannot  hz  maintaillet1 a s  a doctrine until we show t h a t  
they d o  esist and  what  they are. 

IVe a re  thus  led back to  our  premises again-to mat -
ter  aqd  the  e1emei:ts--and w e  say, according to  mate- 
iialislic doctrine, if s e s  exists in mat te r  now, sex mus t  
always have existed. Consequently, if mat te r  Jvas once 
a sheer chaos,  or, a s  t h e  mos t  dar ing  of physicists assert, 
a universal firenlist, then  sex in some form or  another 
esis!ecl in tha t  chaos o r  in t h a t  mist. As,  assuredly, it 
(lid not exist in t h e  for111 of any ki,nd of life we a r e  ac-  
quainted Ivith, we  a re  led to  asli 17iitnZtc?- does lzot coil- 
Zniit ~uzilBjlhz>z B'ts~If s o i i i ~  B'iih~.?*e?zt se.crrnlo?* ifzrn l gir iiiifAT. 
i f  it does, l laterinl ism is a l i v e ;  if not, hlaterialisnl is 
tleatl. 

AIatter is composed of sixty-four elements, more o r  
less ; a r e  these elements all alike in lcind, o r  can we  trace 
a sex or  duality in them ? Fortunately for our  doctrine 
we  c a n ,  Although stated by eminent chemists to  b e  of 
no  i~npor tance ,  a n d  m a d e  " solely for t h e  sake of simpli- 
city," the  elements have long heen divided into meta1l.c 
a n d  non-metallic classts .  All  the  elements beloug either 
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