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These observations were made untler various 
conditions with no Inore than usual care, and 
probably represent fairly the accuracy easily 
attainable. With finrther practice the errors 
could probably be  recluced. I n  general, my 
observations seem t o  show that  single sets 
of observations by this wedge-photometer are 
trastworthy to one or two te~l t l is  of a magni-
tude. I f  so, there is much that  can be done 
by  i t  ; and :IS the simplicit), con\ enience, and 
inexpensiveness of the ins t ru~nent  are such 
a s  t o  recornmend it ,  similar instr~lments  coulcl 
properly be a part  of the outfit of every obser- 
vatory. 

Tlie abore  errors are  correct on the snp-
position that  none of' tlie s tars  examined were 
variable ; ancl I foruncl no eviclence that  they 
were. I n  the case of another s tar ,  however, 
either tlie star was ~ a r i a b l e ,  or the errors made 
were much larger t11a11 in the other cases, 
though the observations were macle a t  about 
the same time. T h e  s tar  in  question is 
22O.2162. T h e  average cliEerence between i t  
ancl 2d0.21G4 is  25 1 secontls for twenty-three 
sets ; ba t  the inclivicl~~al sets  range from 88.0 
seconcls on the 15th, a t  1311. sidereal time, t o  
22.3 seconds 011tlie 19t11, a t  l d h .  Tlie mean 
error of a single set is  1.34 seconcls, and the 
pro11al)le error of thc mean, f0.58 second. 
A s  I believed I coulcl trace with the ej-e a 
change i n  the brightness of the star,  I thinlr 
mre have i n  this case a variable, with a range 
of about one magnitude, rather tlian obser- 
vations much less accnrate thail others talien 
a t  the same time. 31. STT. II,\RRINGTOII. 

NOTES UPON T H E  FOETAL M E W  
BI1ANES O F  T f I E  OPOSSUM A N D  

confirmed the observations upon the  opossum 
emkryos, anti showed tlie relations of the foetal 
mcmbrancs a t  a later period. More recently 
Professor Chapman, of the Jefferson medical 
college, has kinclly allowed a tlioronph esami- 
nation of a valrlable li-angaroo foetus in his 
possession, which he has  described in tlie 
proceedings of the Philadelphia acaclemy for 
1581. This  foetus was in a stage intermediate 
between that  represented by tlie opossun em-
bryos and that  of the foetus sent  me by Pro-  
fessor Wilder : i t  slion-ed tlrc smile reatnres as  
the other sl)ecirnens in a n  intermetliate stage 
of growth. 

I n  all these specimens the membranes a re  
arranged x 7 e y  ~ n u c h  as  those of a 1;angaroo 
foetus which Professor Owen described in 
1533. The  peculiarity of the  foetal mem-
branes of tliis animal, which has ever since 
been used as  a basis of classification distin-
guishing the marsupials from the higher mam- 
~i ials ,  is,  that  the allantois never attains a very 
great  s u e ,  so tlrat nothing like a n  allantoic 
placenta is formed ; ancl the function of absorb- 
ing the maternal nutrition, during tlie short 
period of in tm-n te~ine  life, has  always been 
co~lsiderecl t o  have clerolved entirely upon the 
J-olli-sac. Professor O ~ v e n ,  in  the older of 
the  specinlens which lie e ~ a m i n e t l ,  found tha t  
the membranes were arrangetl as follows : the 
foetus was enveloped in a large subzonal mem- 
brane, with folds fitting into uterine furrows, 
but  not udheri7zg to the uterus, and without villi; 
the embryo mas enveloped in all amnion re-
flected over the stalk of the yolk-sac. This  sac 
was large ancl vascular, aad  was connrctcd R it11 
the foetal rascular system by  a vitelline artery 
and two yeins. There was a srrlall allantois sup- 

1,. plied two allantoic arte~sics mid one vein :OTl?IER MAKSUPIALS.  
i t  was qaite free, ancl not attachecl to  the sub- 

1R E C E ~ T L Yhati the good fortune to  receive zonal membrane. The  area of attachment of 
from X r .  Robert Speir of Soutli Orange, N.J. ,  
a female opossum ~ v l ~ i c l ihad been captoretl 
within a few days after impregnation. I was 
thus enabler1 t o  make \.cry satisfactory obser- 
vations npon the foetal membranes, about 
which there has  been so much uncertainty for 
inally years. These embryos mere in a n  early 
stage of growth, and ,  although they plainly 
showed very novel and unexpected features, no 
positive conc l~~s ionscould be reached a s  to  
their later development. A t  this point a cor-
respondence with Professor SVilcler of Cor~iel l  
resulted in his very generously sentling me a 
quantity of marsupial material whicli he had 
procured from Australia. Among tliis mate- 
rial was a nearly perfect foetus in  a late stage 
of development. A n  examination of this finlly 

the yolk-sac t o  tlie inner s t ~ ~ f a c e  of the subzonal 
memblaane formed a disk bomndecl by the sinus 
tei.minalis, or circular \.elions trunk. TT711en 
spread oat ,  therefore, the yolk-sac formed the 
figure of a cone, of which tile apex  mas the 
umbilical cord, ant1 the base tlie sinus ter-
minalis. 

These valnal~le observations were confir~necl 
by  Professor Cl~aprnan in his paper referred to  
above. They are  accurate so ihr a s  they go  ; 
b a t  they leare us  in doubt a s  to  the real rela- 
tions which exist between the foetus scnd the 
mother, inasmnch a s  they give 110 clew t o  the  
manner in which the emhrj  o is nonrished dur- 
ing its intra-uterine life, - a  period of about  

3 Thie  description je largely taken from Balfou~. '~ 
embryology, vol. ii. p. 199. 
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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 sr~bscquent 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 
Austmlian 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. 110 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 t h p  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 


