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llollom of the back.' Tile noose-ar~on s used 
i ) , ~  11:tr e a ilonl~le ha111 f o ~  this t ~ i l ~ e  1) artl, as  in 
the c o m l ~ ~ o n  i o ~ ~  sidc' is 1)1oIo1~gecl :]I , n llile 
for two or three inc.liei ~ n t o  :I sci ics of 11a1l)s ; 
ant1 t l l e s ~  h a r e  the e fec t  of n o ~ l i i ~ i g  

[ i i l  

innra~cl 
n i t h  the  inotion of the :iiiinlal, if ~t be only 

~vonntlcil. 111 liunting 
moose, nliilc thew :mi-
mnls a1c cross~llg the 
stle:~ms or Inlies. so one 
o r  nij i ~ i t e ~ p r e t c i s  snit1 

BIG,e. mho 11:~ltratlcd mnong 
theln ni:lily tii i~cs, tiley 

d o  not hesitate to  j~unl )  on tlie mlimal's hnclr 
ill the  I 11e l ,  lea\ iug tlie canoe to loolc aftel 
itself, n1ic1 clcspatch the hrnte nit11 a liantl-
knife. Of  coarse, a compaiiion i s  ~icetlctl ill 
n canoe to get  the caicass ashore, anil sccule 
the captor's canoe. 

Sinall black flies n e r e  now cornmei~cing to be 
annoyingly numerous, nncl Mere aclclccl to the 
~,laoue of moscrujtoes. that  nerei  left ns. The  

the river comn~enced to grow hiplier ancl even 
~ n o ~ l n t a i ~ l o u s  iZbo~it thil t j  - f o ~ n  i n  cliamctci . 
miles beyoncl the  Sclkirlc a .\.erg- conspic.uous 
l n o ~ l n t a i ~ lstream canlc in  fionl the soutll, 
nhich I ~lainecl after Piof. A.  li. C'. hplmyn 
of Ottnna.  Tlie river was still r e l y  i1111 of 
islands, honever, manj  of nhicli are coverecl 
with tall spruce. ancl 1001% v e ~ j  pictl~resyne in 
the alii~ost caiion-lilce 111er-hottom. tile steep 
liillsides being ncarlj- l-mrlen of such hcary  
timber. At tliis time onr attelltioil mas calletl 
to a singular phenonienon, while r i c l in~  on tlie 
iaft,  ancl cspccinllg ~loticcal)lc on cyi~ict, stulnj 
t la js .  I refer to  a \.cry c o ~ ~ s p i c n o a ~  c~ackl in% 
sor:nd, n l ~ i c hwas not l~illilie that  of fire 1~111- 
sing tlirough cedar-brnsl~, a i d  n hich the illen 
attributed to  a p e l t i ~ ~ g  uncler-on tlic i :~ f t  fl om 
neath by a o h o ~ ~ e l  of pebbles I~iouglit  "1) b j  tllc 
sniCt current. ~ \ ~ o l ~ l c l  nand ~ \ l l i t~ l l  llnre been 
good-enough theoi j  a i  far :IS the ~oiu~icl vlas 
coilcelnecl : hut  incaiureme~ils in tliese places 
invariably re1 cnlecl no hotto111 for a sistec~n-
foot soundiiig-pole, and,  mlleu going o\ er shnl- 
loner  nncl snriftei water \F it11 pel~hly bottoms, 
the cracBli~lg ceased. I t  bc~i lg almaj s in deep 
water of :I boiling nature, f igu~ nti\ c l j  sl)eaB- 
ing,  I attempter1 to  account l'ol i t  ill n illanner 
esplai~lcclhy fig. 9. T h e  raft n.. d~.if t i i~g77 it11 
the apron, p:lsses f ~ o i n  n shallon to n iieel) 
stletell of na le r .  Tile l'ukoll 1s T C I ~sn ift (ncl 
drifted that  clay, Ju ly  16, fo r ty -~eren ant1 a lialr 

geograpliie:~l miles in eleven Iionrs and fifty 
minutes) , ailtl tile l,cl)l)les, carlied foin md 
01er t l ~ c  s l ia l lo\~ l ~ r n  t ,  ancl reaching a. are cnr- 
riecl f o ~  n 3111 ant1 litel ally dro21pecl on a gravel- 
1)nnIc :it soiile 1)oilit forn artl. as  b ;  2nd. n ater  
being :L good contlnc.tor of' so~111d. a persoil on 
:I Hoating craft, c l l~r i l~g quiet clays, wonlcl clis- 
t i i lc l l~ hclni t l i i ~falling, ~ ~ l l e n  it  ~vonlcl not lie 
I lea tl if t11q TIere siliil~ly iol l i~lg along the 
bottom ill 31, ifter water. T h c  snclclenness 
TT it11 \rllicll the crackli~lg coinme~~cci l ,  ancl the 
g ~ a i l u a lInrnilicr in mliicli it slo\\~ly died out,  also 
hell) this it1c.a. A seriei of so~mclings before 
ant1 after these s o ~ ~ n t l s  ~ r o a l d  ha\ c settlccl this 
t h c o v  ; l ~ n t  it  occmred so st~ldom (once or  
twice. or possil~ly tliree t i ~ n e s ,  a day  in this part 
of the ~ i r  e r ) ,  that i t  mas iinpossiblc to  foietcll 
i t  so  a s  to  clo so. ~nlless one lcept sounding all 
(lay. I t  n a s  noticecl in a n~uc l i  less clegiee on 
the lon.cr r i ~ e l ,  l ~ n t  prohnbly monltl not haye 
been o l ) s c r ~  if experience, of aecl p ~ e v i o ~ ~ s  

Inore ~ l ~ a l l c c d  chal ncter, llatl not hrouglit i t  
before ns.  t ~ ~ e n t y - f i \ ~ eSomc twenty 01. miles 
below the Ayan t o w ~ i ,  me snn- n large black 
bear ahout lialt'wny up  tlie hillsides of three 
tlionsand feet altitude. aucl, not far from this, 
three m o u n t a i ~ ~  near sumnlit. Agoats the 
nruil~ber of Ayau graves nTere see11 011 the 
banks of tlie r i ~ e r ,  rese~nbling, i l l  general, the 
one photog^ aplied a t  Selkirlc. 

(To be continucti.) 

DEVELOPMENT OF S I P U N C U L U S  

NUUUS.  


Drr. I~ATSCITEKto tlie 11is ~ a l n a b l e  adds list of 
e~lihryologicalrrielnoirs a very elaborate and interest- 
iug Iral)c3r 011 tlic development of tlie gepilyreen, 
Sip~inculusnnclus. 

The cleavage is unequal, and resi~lts in tlie forma- 
tioli of about twenty-four cells, of nhich  seven form 
the endoclerili, mid seaenteen tlie ectoderin. The 
eiitloderi~ial cclls are arranged in tliree pairs 011 the 
loxver pole of the egg: with all odd coll at  the hilltl 
er~el. 'l'liis singe correspoiitls blastula ~ ~ i t l i  to a a 
sinqle n,ail oC cells e~~closirig Tliei cleavage-cavity. 
ot1d cllc1ocic~rrn:rl cell is the mother-cell of tlie meso- 
derm, air11 is culled the 'primary lnesoderln cell' in 
the fo l lowi~~gstages. An i~lvagiiiate gastrula is 
formr:tl; airc1 drwing this stage tlie primary ~nesoderm 
cell divities, thus giving a pair of mesohlasts at  the 
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1)ostcrior bortler of the b1:~stopore. During tlie clo- 
snre of the blastol~ore, n-liich begins at  Llle hincl l~or-  
der anti progresses ton.:~rils the :~ii t~i , ior bordcr, the 
pair of ~lresoclerim cells pass inxnrtl, talting up a posi- 
ti011 betvc-eel1 t l ~ e  cctoderm aild the cndocierili. Tlic! 
blastopore closes co~nl)letely; but tlie last (:tntcrior) 
portion to close corresponds in pos i t i o~~  11 it11 the in- 
ner opeiii~lg of the oesophagns, which is all ccloder- 
ma1 iri~agination. 

illrt~ostas  soon as the gnstrulatio~i begins, the ecto- 
tlerlll l~ecorrics clotlietl x i t h  cilia, wl~icli pass tlirougll 
tlle pores of tlie zontt rutlinta, and are t l ~ n s  ill a posi- 
lion to set the emI~r,yo, together vc.itI1 its elirelopc, in 
~iiotioil. 

Oiie of tlte iilost i~lterestirlg features of the derelop- 
merit is the formatioil of ail e~i~bryoiiic ciivelope : ~ t  
tllc expense of the ectoderm, only a portion of the 
ectotlerm entering into the enil~ryo proper. The 
ectoclermal parts of tlie einbryo arise from two sepa- 
rate portioils of the ectoder~n; viz., (1) a grou~)  of 
cclls at  tlie a~iinlal pole, arid ( 2 )  the ectoderni cells 
of tlie blastoporic rim. The former, calleci tlle ' head-
plate,' bears a long tuft of cilia, and later gives rise to 
t l ~ esupra-oesophageal ganglion : the latter, called tlie 
' trulik-plate,' forms tlie botlx9 including the oral and 
post-oral region of tlie l~eatl. The rest of the ecto- 
derm is employed in forrriing tlie embryo~iic envelope, 
or serosa, which arises as a fold around tlie trunk- 
plate during the closing of the blastopore. The 
fold gradually closes up over the plate, and tlius brings 
about co~itlitioris similar to those seen in insects. 
The inner layer of tlie fold, however, iloes not forni 
an  amnion, bot is gradually absorbed in the trunk- 
plate. Tlle liead-plate stretches a short distance 
nuder the serosa, but is not co~npletely enveloped. 
During the closure of the blastopore, the triesoblastic 
bands begin to form as rows of cells buclcled off t ~ o  
from the two mesoblasts, liencefortll called 'pole 
cells of the niesoderni.' 

Very early in the gastrula stage a circular groove 
fo rn~saround the head-plate, tlius forniilig a bound- 
ary-line between the ph te  ailcl the serosa. This 
groove is fornied by the retreating of the protol>la~ni 
of tlie cells in this region from the egg-membrane. 
I n  tlie salne manner is formed a dorsal cailal, leading 
out of the ring-canal, and stretching along the clorsal 
side, ter~ninating in the free edge of the fold arollnd 
tlie tronk-plate. As tliis foltl closes up over the 
trunk-plate, and its inuer layer is gradually taken up 
by tlie plate, tliere is formed a cavity between the 
plate and the outer layer of the fold, or the serosa. 
The ring-canal, the dorsal canal, anil this cavity, forill 
togetlier a system of aniiiiolic cavities. 

The main axis of the gastrula, ~vhich  joiiis the ani- 
mnl with the vegetative pole, does not coiticide with 
tlic long axis of the larva. Tlie animal pole of the 
gastrula axis corresponds to the anterior pole of 
the larva, but the vegetative pole is carried forward 
on the ventral side to a point about niid~vay between 
tile mouth and the hind end; arid this bending of the 
gastrula axis bri~igs the 'pole cells of tlie mesoderii~' 
exactly opposite the animal pole, at  tlie posterior es- 
trenlity of the larva. This change in axial relations 

is brougllt abonl by the g r o ~ ~ t l i  of the trunk-l~etal. 
That part of this :>late .ivhicll lies behincl tlie pole 
cells shifts its position to the dorsal side, and thus 
pushes the pole cells for\\-aid. The extension of the 
trunlc-plate on tlie tlorsal sitle is soon f o l l o ~ e d  by ex- 
pausion oil the ventral side. Tliis gro~vtli of the 
tl,~tuk-plate1101 only changes tlle axial relations, but 
also bl.ings it into co~ltinuity with the head-plate, 
tllus effectiiig a union of the t v o  hitherto separate 
ectotlermal portions of the embryo. 

The fully-fornied errlbrgo has a post-oral, ciliated 
band in the equntorial zone, close bellind tlie mouth, 
and is attacllecl to the egg-membranc and t l ~ e  serosa 
at  tlle ceplialic elid. The escape of tlie embryo from 
tlle egg-nicnibrane mid the serosa requires several 
hour.*, ant1 is attelided with cllailges of the exterllal 
forrn, especially in the region of tlie head-plnte, tliat 
are not easily tlescribed ~vilhout the aid of figures. 
I t  is tlie hind end of the body t1i:rt first brealrs L h r o ~ ~ g l ~  
tlie enve1optts. Tlle rupture is 111ade at  tlie 1 ~ 0 1 ~  oppo-
site tlie heail-plate, arid gradually increases in size 
as the. body elongates, alicl forces its -way outward. 
Wliile tlle body is thus liberated, the heacl-plate is 
pnlleil anray froni the serosa and tlie membrane, bnt 
remains fastened at  several points by string-lilre elon- 
gations of its substance. Tlie serosa and membrane 
nor7 form a sort of Iiellnet, which tlie embryo beam 
about for some hours, and then tllrows off. 

Only two days and a half are consumed in the eni- 
bryonic developme~lt, ~vliile the larval period, up011 
vhich  the ernbryo now enters, and during nrliicll i t  
leads a pelagic life, continues for an  entire niotitll. 
Daring this period the larva grows rapidly, witltout 
nndergoing any importa~lt  cllariges in forrn or i l l  in-
ner orgariization, except tlie formation of the vexitrt~l 
nerve-cord and the histological clifferer~tiation of the 
~nuscles. 

At  tlie end of tliis ~ei.iod the larva is changed by a 
quick metamorphosis illlo tlle adult form. The 
metaniorphosis is characterized by the loss of the 
ciliatetl band, tlie degeneration of the accessory Or- 
gans of the oesopliagas, tlie narroving of the stoniach, 
and the acquisition of the dorsal vessel. Tliese 
cha~lgesseem to be correlated wit11 tlie abando~iment 
of a free pelagic life. Tlie rapid growth does not 
take place uniformly in all parts, but most energeti- 
cally at the hind erid of the body. This 'polarity of 
growth' is characteristic of nletanicric arid llialiy 
noii-n~etamrric animals. 

At  tlie beginning of the larval period no part of 
tlie nerve systeni is fally differentiated. Daring tliis 
perioil the ventral iierve-cortl arises, not by the con-
crescence of symlnetrical halves, but as a single nledi- 
an thiclienirlg of the ectodernl. The developlliellt 
and separation of this cord from tlie epitlieliunl 
progresses from the anterior e i ~ d  of the body back- 
ward. The oesophageal co~rirnissures form later 
than the veiltral cord ; a~icl their develop~nent pro- 
gresses in the opposite direclioi~, beginiiing at  the 
anterior entl of the cord, ant1 advancing to~vards the 
head-plate. Last of all arises tlie supra-oesophageal 
ganglion froin the deeper cells of the head-plate, 
vhich  bears the two pignient eye-spots. The com-
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rnissures begin as a single stl,ing, ~vhicli forks ante- 
riorly to fonii the oesop1i:rgeal ring. 

The mt~scnlar sacli con.i.1~ of an outer ring-muscle 
layer and an inner layer of l o ~ ~ g i t ~ ~ d i n a l  fibrcs. 

Tlie blood-vessel systeiil bclor~gs to tlie latest for- 
mations. The clorsal vessel has, for the most part, 
an  asymmetrical positioii, I~cgiiiiiing on t l ~ e  dorsal 
side of the oesopliagus! and rnrining along the left 
side of the ali~iientary canal, to end in tlie region of 
the dorsally placeti anus. 

During the metanior~~hosis the ~iepliridial organs 
undergo a rapid transforniation; t l ~ e  cilia ant1 ciliatccl 
furiiiels disappearing, and the looped portio~is being 
recluced to vesicles. 

In conclusion, IIatschel; discirsses the l~hylogenetic 
relationship of Sipmic~ilns ~ i n d ~ ~ s  with l'liascolosoma 
mid the ariiielids. Sipuncnlus agrees with the anne- 
lids in tlie formation of tlic gerrrr-laniellae and the 
gastrula, in the origin of the rnesotler~n from tn.o 
pri~nnry niesoblasts, in the splitting of tlie mesoblas- 
tic bands into a visceral and a parietal leaf, in tlie 
closure of the blastopore, and in the formation of 
the oesophagus at  the point wliicli rriarlts the last 
portion of the blastopore to close, but differs in liav- 
ing an enlbryonic envelope, and esl~ccinlly in the ab- 
sence of any tracc of ~netamerism. 

The larva has some characters in conimon with the 
Trochophora, ~vliich plays so i~nportant a rOle in t,lle 
v70rms and n~olluslis; but thcse are sncll as are gen- 
erally preservecl, even after tlie 'l'rocliopliora stage is 
passed. Tlie points of agreemelit we, ail ectoblastic 
stoniodaeulrt and proctoilaeum and enti)blastic mes- 
enteron, micl the liead-plate (.scheiteiplc!lte): tlie points 
of difference are, ~ b s e ~ i c c  of a pre-oral ciliated band, 
weak devclopine~lt of the head in cornparison with 
the body, the possession of a seconclary body-cavity 
(coelo~n),arid tlie abse~ice of provi~ional heacl-l~idneys 
and head-n~usclcs. 

T l ~ eabsence of any sign of ~netainerisn~ forms the 
most important objection to tlie derivation of the 
Sipn~lcalidaefroni the annelids. 

Hatschel; concludes that the cl:~ss Gcpliyrea must 
I)e brolren up, the Echiuridea forrni~ig a sub-order of 
the  chaetopods, and the Sipuuculidae allo~ved to 
stand in tlie place hitherto occupied by tile Gephyrea, 
i.e , riext to the annelid class. C. 0. \Vrxrrrhra~. 

THE MI3 ETIiVG O F  THE AMERICAN 
MEDICAL ASSOCIA TION IiV WASII-
IATG TOAT. 

THC thirty-fifth annual session of the A~nrr ican 
medical association mas held in  TJTasliingtorr, D.C., 
early in May, beginning on the Gth, and closing on 
the morni~ig of the 9th. 

Tlie inorriirigs were tlevoted to tile transaction of 
routine busn~ess by the qeneral association: mid the 
afternoons, to tlie meetings of the different sections, 
the leading of papers, and tlie cliscnssions resnlting 
therefrom. 

Tlie attenclance of delegates v7as very large, the 
number registerecl exceeding thirteen hirndred. Tlie 

interest in tlie exercises %,as great, arid the alliount 
of work done inay be favorably co~npared ~vit l i  that 
of any previous lileeting of tlie association, il de-
tailed criticism of tlie i~idividual papers presented, 
or of the ~vorli done in preparation for t l ic~n, would 
be out of place and i~npos>ible. The several authors 
will liave full jnstice in the columns of tlie Jozi:nnl 
of tlle association. A revie~v of the meeting as A 
nliole niay be of interest, i~on.ever, together with a 
collsideratioli of soinc of tire Inore iriiportant inci- 
dents ml~ich may bear fruit tliat vill affect the conl- 
m u ~ ~ i t ya t  large. 

Tlie first tliing tliat will bear criticism is tlie enor-
mous a ~ n o u ~ l t  of rllaterial that was placer1 ripon the 
programnie. I n  the section for the 'Practice of 
medicine,' etc., besides the leading paper of tlie firht 
afternoon, there were eight others ready for presen- 
tation or1 the s a n ~ e  day. Inasn~acli  as the session 
did not begin a ~ i t i l  2.30 r . a r . ,  tliere mas, of course, 
no l~ossibiliiy of doing justice to all tliis work. The 
possibility of i~~justice,  however, was very great, not 
only in tlie shorteni~lg of tlie discussions, ~vl~ic l i  
sliould be tlie most important part of the ~vorli, and 
which should forni tlle clia~iilel for tlio present:~tioi~ 
of new or origi~ial worlr by tliose taltiug part, but 
also in tlie no~i-presentation of some of the papers 
at  all. This latter point is to be deploreil, for the 
reason that any one n11o hns once put himself to the 
trouble of preparation, ouly to suffer disappointmel~t, 
is riot liliely to repeat the experinleiit in tlie futnre. 
Thus, the society rnay be c1el)rivetl of the pleasure 
and profit to be derived from listei~ing to nleri mllo 
niay have results of i~nportance to comniunicate. 

Another thing that shoulil be pat  a stop to in tile 
future, and this once for all, is tlie action of some 
of tliose who tool; part in tlie discussions, in reading 
from i~ianuscript ~vllicll could ]lot, by tlie wildest 
stretch of the iiliagination, bc considered as haviug 
been 'notes,' and wliich in  nlany cases bore only 
tlie faintest relation to tlie subject in hand. An  at- 
tempt in this way to present a paper where it liad 
no business to be, mas fortunately defeated on the 
afternoon of the third day of the meeting; but this 
was the only instance of a protest upon the spot t11:it 
we know of. The invitation to t.alie part in a dis-
cussion slionld be declined, if t,lie recipient does not 
feel himself sufficiently nell equipped to spealc in 
any but this cut i ~ n d  dried fashion. The idea of a 
discussion, it slioitld be needless to state, is to cali 
out the iiidiviclual opinions of participants, and not 
to afford an opporlunity for tlie introduction of 
papers not on tlio programme. 
il resolution urging tlie various nieclical schools of 

the coruitry to adopt a higher standard for graclua- 
tion was passed, and sliould be of interest to ail who 
are concenled about the liiedical attendance upon 
their families. If tliis action shonld bear fruit, it 
alone ~vould be enougll for tlle association to have 
acco~nplished a t  one meeting. The loose manner in 
wliicli so Inany of tlie schools of tlie country grant 
their cliylomas, and tlie ill effects of such action, ca.n 
only be fully appreciated by the nledical profession 
itself. Every nielnber of society, lio~vever, is, or 


