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seventecn days i n  tlie o p o s s ~ u i i , ~  and thirty- 
eight clays in tlie bangar0o.l 31y fortunate 
c1iscovel.- of the early opossum embryos, and 
the s r~bscque~i t  examination of the two other 
marsul~ials,seem to throw a grent deal of light 
upon this question, if they do not actnnlly 
solve it. T h e  l~rincipal facts which have beer1 
brought out may bc I~riefly stated. 

1. I n  the opossum the yolk-sac spreacls 
out over aboat  one-third of the inner area of 
the snbzonal membranes, and f b r ~ n s  a highly 
vascular disk, the fulse chorion of the placen- 
t a l  mammals. This  disk is  ventral to  the  
embryo ; and alllong the numerous ernbq-os 
n7hich were examinetl i n  situ, these disks were 
fonncl t o  be inuctrintly placeti in a lorzg ute-
rine .furrow, while the remni~ltler of the envcl- 
oping inembrane floatecl free ill the. ca \ i ty  of 
the  uteius. The  use of the word ' at tachment '  
wor~lcl he misleacling i n  this connection, a s  a 
slight touch with the  needle was sufficient t o  
rernol e tlie eml)ryos from their position. The  
outer surface of tlie sabzonal mernl~rane, all 
over t h ~  area t o  which the j-olk-sac was adlier- 
en t ,  .~r-as fhnncl to  be corered mith minute villi, 
mllicli were just visible to  the nalied eye. Tliese 
villi are sitnple apgromtlls of the s~~iozonal  epi-
tlleiiorn, shaped like little hilloclis, and con-
fined to this area. At this early stage they 
a re  hollonr. 

2. I11 Professor JJTilcter's s p ~ c i r n e n , ~  villi 
were found to be scattered over the same area 
of sltbzoilal meml)rane ; but  in  this case their 
d e v ~ l o p m e n t  had proceecled much farther. and,  
althor~gh they were extremely minute. eacli 
w:ts fountl to  be pro~iclcd with a solid l)apilla, 
n hicll arose from the epithelium of the J olk-
sac. A closer esarr~illation sliolved that the 
calp of subzonal epithelinm was composed of 
flattenrcl cells, and that  the papilla mas pro-
vided with capillary blanches tlerived from the 
I essels of the yolli-s:rc. Tlicse villi conform, 
therefore, t o  ~vl iat  Professor 'l'nrocr llas de- 
scribed as  the simplest t j p e  of allantoic villi, 
the nearest approach to which, among the pla- 
cental mammals. is  fo~incl i n  the pig. 

3. 111the liangaroo foetus the villi conlcl be 
seen r%itliont a lens. They were, liowever, so 
minute. that  it  is not a t  all sn rp~is ing  that  they 
ha^ e been overlooked hitherto. They were 
spreacl over the highly vascular portion of tile 
J oll<-si~c,which is  loosely attachecl t o  tlie snb- 
z o ~ l a l  1neml)rane. -4 close examination into 
their stiucture has not j e t  beell made. 

1 Bee Dachn?an, Proc. acad. nst. sciences Philad., 1848, 41. 
2 Bee Oweo, Uump. antit. arid plrys. of the rrrtebmtcs, i i i .  $100. 
8 The, gellus cannot  be ascertained, owing to ;I rniapl;~ced 

label. Che foetus ~uldoubtedlybelonged to one of the smaller 
Austmli;\n gon(>l.a. 

4. T h e  allantois in the  opossnm embryos 
mas fonncl in vnrious stages of growth, but in  
none was i t  attached t o  the snl~zonal  mem- 
brane. I n  Professor JITildcr's specimen it  mas 
Iligllly vascular, nnd appeared t o  sliorr a disk-
ltke area o f  attuchmelzt to the subxonul mem-
brane. This  area s l l o ~ ~ c d  of' villi. 1-10 traces 
The subzonal epithelinm consisted of flattened 
cells. I n  tlie kangaroo i t  was a n  cstrelnely 
sriiall vascular sac. 

5 .  Owing to a n  accident, one horn of the 
uterus i n  mliicll the embryos were preserved 
in sitv was destroyed, so that  n o  satisfactorr 
study of t11~ uterine wnll conlcl be ni:lcle. 

T h e  1)resencc of ~ i l l i  over tliat portion of the 
su1)zonal membrane wllich is in contact mith 
the uterine ~ r a l l  renders it  highlj probnblc from 
analog! that  ininute crypts are  present upon 
the latter. A t  all e~ .cn ts ,  we non have data  
sufficient to estnl~lish the following facts : tliat 
the so-callecl false chorion of sonie of the lower 
orcl(,rs of placental mammals, formed by the 
spreatling of the yolk-sac over the inner sur-
face of the subzo~inl membrane, in thc marso- 
pials functions as  a true chorion. developing 
simple ~ i l l i ,  by n~liich the maternal n~lcl foetal 
blood-vcsscls establish a feeble interchange : 
i n  other wolds, the ibl~ct ions of the allantois 
in  the plncental inarnmals ale ,  in  a ruclimentary 
wny, performecl by the yolk-sac: in the marsn-
pials. li'inally, some genera of the rnarsul)ials 
probably s l i o \ ~  the attachment of the allantois 
t o  tlie subzonal membrane, nhich is  the first 
step towards the establishment of a n  allantoic 
placenta. 

These facts naturally give rise t o  a i~unlber  
of interesting questions. which will be discr~ssed 
i n  a paper to  be  poblisliecl in  the Qcinrterly 
jozcr~~ulof mic~oscopicul scie~ace for July. 

I \ ~ i s h  t o  express nly intlebtedness to  I'ro- 
fessors JJTiltler and Cliap~nnn, without whose 
aid these ok)servations nroold h a w  h e n  very 
incoml~lete. HENRYI?. OSBOIZN. 

2101pholoq~ctl1,lboratol y, 

Pi~nce ton ,hlay 11,1853. 


RAIATFALL A T  PANAMA.  

INthe Co~npteslendus  for Feb. 26, 3i. de Lpsscps 
l~nblislies some in teres t i~~g observations of rainfall 
for fonr years (1879-82) :it the Isthmr~s of Pitnamn. 
The accompangitrg table gives these o h s e ~ v s t i o ~ ~ s ,  to-
gether with like observalions at  stations along tlie 
Pacific coast, which are sdcted for the parpose of 
comparison. 

hi .  de Lesseps remarks that the rztiny season lasts 
about six months, fro111 May to November. wit11 an in- 
terruption at  the end of June  and beginning of July. 
IIe assig~rs as s cause for these peculiill'itie., the ad- 
vance of the (overhanging) sheet of rising air wl~ich 
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SCIENCE.  

Table of rainfall at Panama and other stations. 

I~ 
_ 
1870._ _ _ I . -

January . 1 
Febrn:~ry. 
March . . 
April  . . 
Z1"y . . . 
J u n e .  . . I 
July. . 
Augus t .  : I 
H~ptenihcr.
Ootobrr 
Xo\ -e~~>ber: 1 
Deccrnbel . 

PANAIIA,
lat. 0" N., lolls. 800 TV. 

- A_ 

1880. 1881. , 1882. 
__ __-

~~ 

I -1 liean1 Mean, 2 yrs. llean, 2 yra. A l c a l l ,  7 yrs. , Nraii, 7 y1.8. Ile:m, i yra.yeill.;, -
____ . I - - . ~-I 

mass of vapor. wliich rises up, cornes to the higher re- 
g i o ~ ~ s  illto lower and lovier temper- of tlie atmosl~llere 
atures, ant1 is cor~tlensed; producing, t,hus, a vault of 
perpetl~al clor~d, ~vllicll genrrally s~urouncls tlie earth 
in a dark ring, -calletl, by tlie French cailors, ' po l  
a71 ~zoir;' by the Americans ,and Enmlish, ' clond 
rilrg,' -and continually precipitates duzrig the rairiy 

accompanies the curve of n~aximnm daily t,empera- 
ture due to the a ~ ~ n r t a l  oscillati~ry moverrrent of tlie 
therinal equator. The inovenlent of this curve is 
closely connectrd with the annual movement of the 
sun acrrls. the geographical equator. The sun passes 
t,lie zenith of the istlirnus at  nrid-day twice in the year, 
or1 April 18 a r ~ d  Aug. 20. The sheet covers tho isth- 
mus f r ~ ~ r n  of May to the end of J l ~ n e ,  seabon the sllowers of the tropical regions. the b e g i n ~ ~ i ~ ~ g  
a ~ l df r r ~ n ~  of Ikcern- Tile vaters of tlre gulf-stream s h i c h  conic from the tlle end of July to the Ilepin~~ing 
ber. Tllese two i~rtervals o c c u r ~ . i ~ ~ g  t'lle tirst equator are cl~arged with a. great quantity of vapor; b r t ~ ~ e e n  
of May arid thr first of L)ec(~rnber co~is t i t t~ t rtllc r a i ~ ~ y  
seasor~s. Tile first iq generally i~~ter ruptcd  by tlie short 
' sunrnier of St. John.' During tho ~.elnaindcr of the 
year is tlie dry sea-on, At  this t i ~ r ~ e  the sheet is en- 
tirel~r to tile soutll of the isthinus, wliile during the  
' su~$n,erof St. John ' it is entirely to the riortl~. 

011t l ~ e  ~ ~ o r t l r  ofside of this sheet the trade-wi~~tls 
the no~.tIiern hen~ispherc prevail, ~vllicli, at the isth- 
mus. have in gcnet.:xl a direction from the north-east. 
011the south side the trades of sontl ie~~nt l ~ e  I ~ e n ~ i s -
pllere prevail, whicli have a direction fro111 the sonth. 
I n  the i11te1,ior of the sheet, at  t l ~ c  earth's surface, 
the wind is feeble an11 uncertain. 'I'his, then, for the 
istli~nus, is the period of calnis, tlie time of gentle 
breezes; now froyn tile land, now from the sea, ac-
cording to the hour of the day. 

Percentage of precipitation in each month. 
- __- - - - -- - -- -

January.  . 1 
February
~ f : i r c ~ ~  i. : 
April. . . I 
May . . . 

J u l y  . . . 
August . . I 
September . 
Octobvr . . I 
Nore~nber. ' 
December . i 

&I.de Lesseps flirther remarks, that  one can see, 

that, in the time -\rhich tlre 
c lu r i~~g  (overha~rging) 
sheet of ascencli~~g air is over the isthmus, the season 

of rain prevail*, because the tra~le-winds, blowing 

along the ocean's surface, accumulate in this sheet a 


a11t1 this is co~~t icr~sed precipitat,ed by the Cor- and 
dilleras. Tlris accounts for the abundant raills of the 
Atla~rtic \~ratrrsl~ed. This cause does not exist on 
the I'acific .ivater~lied. The general current along t,he 
coast of the i s t l~ l r~ns  is just t,he reve1,se of that iii the 
sea of the A~rtilles. 011the contrary, the tide comes 
from tlie north;  and in corlseqnence these waters are 
cooler, antl furi1i.h less vapor to the air flolring along 
the surface. T l ~ i s  e x p l a i ~ ~ s  it more a twlly rains 
Colon than a t  Panama. a ~ ~ d  why, ill proportion as one 
renloves f~,onl tile Atlantic coast, the rain clin~inishes. 
So upoll tlie isla~lcl of Naos, situated in t l ~ e  U:ly of 
I'anaina; ancl, where the canal colnpany has estab- 
lislle(l a mrtrorolopical station, tlie rain gatllerecl is 
less than a t  Pallama. 

The existence of winter and summer rains in belts 
approximately parallel to the equator has been long 
recog~~ized. A glance at  the table above will show 
that the rains all alonn the Pacific coast are marl~edlv 
periodic, antl occur later in the year as we go north; 
and the heavier rainfill1 occui,s a t  the time the sun 
is tlie farthebt south of the equator. 

H. A. HAZEX. 

TI IE  COPPER-BEARING SERIES OF 

L A K E  SUPERIOR.  


ITmay not be unprofitable, a t  this presumably the 
closing stage of the p r e s e ~ ~ t  the Ke- discussion of 
~ v e e ~ ~ a v v i ~ ~ tseries, to state sumnrarily t,lle main gronnds 
on tvl~ich its pre-Potstlarn age is ~nilintained. I t  is 
obviot~s that sltch a statement can but imperfectly 
indicate the nature of the evidence relied upon; for 
the significant data are derived from numerous lo-
calities, and fro111 diverse plieno~nena wliich cannot 
be acleqnately~ and at  the same tinie briefly, described. 
The formation involves an area of upwards of forty 
thoasarid q u a r e  n~iles ;and only a wide snrvey of it, a 
critical elaboration of trustworthy obsc~rvations, and a 
jndicii~l treatment of the evitle~lce, can comn~and com-
plete tleferet~ce, and that  is a thing of the future. , N o  


