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branches, which themselves repeatedly br:incli, and 
are closely covered with scales. A fnrther esamina- 
tion sho~vs that tllis is the universal rnle wit11 the 
species, no normal infloresce~ice dereloping. The 
adventitious inflorescence always bears a definite re- 
lation to the position of the parasitic roots: that  
portion of the stem mllich produces roots, allrays pro- 
d~lces flowers; and the greater the iiurnber of the 
former, the larger is the riurnber of the latter. The 
stern proper dies away soon, not only bet\reen t,he 
inflorescerice, but also ill the flolrer-clnsters them- 
selves. The flomering branches establish direct 
structural connection with the host plant. Wlren 
this is acconiplished, the scales upon the branches 
often contain considerable quantities of chlorophyl. 

A short paper by Prof. B.G. TVilder was read or1 
the subject of tlie serrated appendages of Amia. The 
view held by Sagemell1 and Iiamsey VTrigllt, that 
these orgalis are accessory respiratory organs, is found 
to be sustairied by the experiment which Professor 
Wilder performed on the liring anirnal; arid his con- 
clusions are, that, while the appendages have no f unc-
tion a t  the present day, it is quite probable that  
their developnient and paleontological history are 
well ~vor th  carefol study. 

Dr. C. S. &Iinot discussed the subject of the rela- 
tion between histological differentiation and death, 
arid arrived at  the conclusion, tliat the only rational 
explanation of the fact that animals and plants un- 
dergo progressive decay, as well as a progressive 
development, is to be found in  the fact that highly 
differentiatecl structures, or organs, have lost the plas- 
ticity of einbryonic tissues, arid are incapable of 
rei~emiiig theniselves when once worn out : in con- 
sequence of this, death is the price paid by the higher 
organisms for their advarlced organization. 

In  another paper, on tlie niorphology of tlie supra 
re~la l  caps~~les ,  Dr. Alinot made an  inlportant ad-
dition to our linolrledge of tlie structure of these still 
probieniatical organs. The structure of the c:tps~~le 
is silnilar throughout. ' There are masses and cords 
of cells which are in radial lilies esternally, but ~vllicli 
are irregularly arranged internally. The cells of the 
mectulla and cortex are almost identical in appear-
ance in a six n~oliths' hunian foetus, on which ac-
count it is difficult to ndmit a double origin for the 
capsule.. The same speaker presented a paper on a 
new rnenibrane of the hmnan sl<in, ~ r h i c h  he homolo- 
gizes nrith the epitrichium of the Iauropsida. It is 
s i t ~ ~ a t e doutside the horny layer, ;tnd is entirely dis- 
tinct from it :  an  extension covers both hairs and 
glantls. I t  probably causes tlie vernix caseosa by 
retaining the sebaceo~~s  secretion. 

An  interesting and iniportallt paper on the enibry- 
ology of Onoclea arid other ferns was contributed by 
Xr .  D. H. Campbell of Detroit, tlie details of which 
cannot be given here. Drs. D. E. Sal~lion and T. 
Siilith of TVashirtgton, D.C., read a paper on a new 
chromogenous bacillus (Bacillus luteus suis). This 
form is non-pathogenic, and was found in the peri- 
cardial and peritoneal fluids in swine Billed for the 
purpose of stuclging the swine fever. When grown 
in a meat infusion, tlie liquid beco'mes pale straw 

color, tllen orange ~vit l i  a greenish tint, soon chan- 
ging to a wine red. Tlie pigment when obtained pore 
is insolnble in alcohol or ether. An aclueous solution 
is decolorized by adding an excess of strong EINO,, 
or HC1, b ~ ~ t  with potassiurrn reappears on ne~~tra l iz ing  
hydrate, or ammonia. 

The relation of ovary and perianth in tlie develop- 
ment of dicotj-ledons rras discussed by Prof. J. ,\I. 
Coulter. A most simple and important character of 
systematic value was discovered in the study of the 
embryology of the dandelion ; and, on comparing with 
the same embryonic stages of a large number of fam- 
ilies, it was f o ~ ~ n d  superior or tliat the character of 
inferior ovary mas the first recognized. I n  the case 
of an inferior ovary, the protuberance, which is to  
cievelop into tlie flower, is arrested in its axial de- 
velopment, g r o w  perpendicularly into a collar ( the  
nascent floral envelopes), and soon there appears an 
external constriction distinguishing the floral enve-
lopes above frorrl tlie ovary below. I n  the case of a 
superior ovary, the asial cleveloptiient is con t in~~cd ,  
aud there is no external constriction. 011 such a 
basis the Compositae stand at the head of the list, then 
Umbelliferae, Rubiaceae, etc. The second group, that  
of a superior orary, i n c l ~ ~ d e sLegnminosne, Scro-
phulariaceae, Labiatae, etc. 11paper on tlie struc- 
ture and functions of the sphaeridia of the Ecliinoidea 
was read by Dr. Homard ilyers. The observations 
of Lor6n were s~~pplernented by a large n~uullber of 
structural facts, which, besides zllo~virig of greater 
accuracy in deterniining the f~ulction of these pecul- 
iar orgalis, fornish an example of a highly specialized 
organ in this group thnt is coniparable to tile otolith 
sacs of Synapta. The follo~villg papers were read, of 
which extracts cannot be given here : ' Tlie impor- 
tance of individual facts of environment in the forrna- 
tion of groups of aliimals,' by Prof. J. B. Steere; 
'On the morphology of the carapax and sternum of 
the decapod Crnstctcea,' by Dr. H. iiyers: ' Notes oil 
some injurious fungi of Califonlia,' by Prof. TV. G. 
Parlon; ' On the evo t~~ t ion  by Dr. C .of the I ~ ~ n g s , '  
S. Minot. 

THE Lrlur T ATIOA~S AND L IJEvLLl OF 
HISTOLOGICAL IA-PESTIGA TION.1 

WIIILE choosing a subject relating chiefly to micro- 
scopic structure for the address before the section 
of llistology and microscopy, I ~vish  first to discuss 
briefly what constitutes a complete knomledge of 
structure, and what are the linlitations and ralue of 
this knowledge. The lrno~vledge dependsof s t r ~ ~ c t u r e  
greatly upon tlie coarser, i.e., the macroscopic rela-
tions. There is no niagic in tlie microscope; it is 
simply a tool, riothing more. I t  is as illogical and 
hopeless to expect to understand the structure of an  
organ from what call be learned of it uiider the mi- 
croscope alone, as for a geologist to expect to under- 
stand the topography of a contine~lt by s t ~ ~ d g i n g  the 
sand of its sea-shore. 

1 Abstrtlct of a n  address delivered before the section of mi- 
croscopy and histology of the American :~ssociation for the ad-
vancenrent of science, a t  A n n  Arbor,  Burr  26, by I'l.of. S. 11. 
GAGEof Cor~lel l  University, oice-presiden?Af the  section. 



S C I E N C E .  


Microscopic anatotny should show: lo.The nature 
and relations of the structnra elenlents which coni- 
bine to form any organ or tissue. 2 O .  The blood- 
supply. 30. The lymph-supply. 4O. The nerve-sup- 
ply, and relation of tlle nerves to the structural 
elements. 50. The developrnent of the structural 
elements, and their combination to form the various 
tissues. The structure of no tissue or part is Irno~vn 
in all this detail. This is both encouraging and dis- 
couraging; for, while ~ v c  see many problems nnsolved, 
we know that they are problenls which have eluded 
the grasp of the greatest anatomists of tlie world. 

I t  is often said that a certain tissne must perform 
a given function on account of its structure; but we 
know that a moner or an ainoeha performs all the life 
functions observed in the higher arlirnals, and hence 
it seems hopeless to tell by structure alone what the 
function of individual cells co~nposing one of the 
higher anirnals must be. Claude Bernard has said 
that  structure is the key to the grosser and merely 
mechanical functions alone; and this is fully justified 
by the facts, that, before his worlr, the liver was 
thought to sirnply produce bile, and the pancreas to 
secrete saliva; yet the physiologist Bcrnarcl found the 
liver a manufactory of sugar, and tlle pancreas pro- 
ducing a juice with the powers of all tlie digestire 
ferments combined with the p o ~ ~ - e r  of emulsifying fat. 
T\Thile, therefore, the most intimate structural knowl- 
edge gives no hint of tile function of a tissue, it is of 
great value when the f~ulction is known in determill- 
ing the significance of the structural relations. 

Knon-ing the special differentiations acco~npanying 
a f~~nct ior i ,  it is usually safe to assume that a similar 
structure will possess similar properties, and perform 
nearly the same f~ulction,110 matter where found. 
Structural knowledge is also of great ralue to the 
morphologist, helping hini to recognize and homolo- 
gize the organs of different auirnals. Finally, without 
the knowledge of structure added to the knowledge of 
physiology, the splendid acllieverrients of modern sur- 
gery would be impossible. \IThile our structural 
linowledge is already great and valuable, our insight 
into the relations of structure to function is still very 
slight. 

While specialization of function and differentiation 
of structure are co~icomitant, no one as yet can state 
the finer structural relations which accompany ex- 
treme specialization of function. I t  is not difficult 
to detect a nerve-fibre; but, from appearance, no one 
can yet say whether its function is associated with mo- 
tion, sensation, or secretion: between these functions 
the gulf remains impassable. 

Let me now call attention to tlie structure of an  
organ in the pharynx of the soft-shelled turtles, and 
briefly state my reasons for claiming that the Inucous 
nlembrane of the l?harynx is a respirator?/ organ. 
These turtles remain voluntarily from two to ten hours 
under water; and, while under, fill the pharynx with 
water, and expel it about sixteen times per minute: 
water so used has lost part of its free oxygen, and 
gained much carbon dioxide. 

The pharyngeal mucosa is densely covered with 
minute cylindrical compound, or filamentous papillae, 

having the appearance of the villous coat of the in- 
testinal mucosa. This menibrane begins opposite the 
tongue's base, arid extencls to about opposite the third 
cervical vertebra, where it passes i r~ to  the oesophageal 
lnucosa, the beginning of ~r l l~ ich  is surroundetl by a 
sphincter, thus marking off the respiratory chamber. 
The epitheliu~ri of the mouth, pharynx and oesopha- 
gus consists of nonciliated llucleatecl cells, is many 
layered arid stratified in tlie mouth, but gradnally 
becoines colun~nar in the pharynx. The colnnlnar 
cells are interspersed with sn~all  cells medgrd into 
the spaces between t,heir inner ends. Both lrinds of 
cells send processes from their inner ends to help 
forin the strong basement rnembrarie. Soinetirnes 
the snlall cells are connected with the stellate cells 
of tlie deeper tissue by long processes. Beaker cells 
are found in the pharynx and oesophag~~s,  but not 
in the strictly respiratory p u t .  The blood-supply is 
copious, consisting of a capillary net \\.ol.li. plexus 
of lion-nucleated nerves gives off branclies to the papii- 
lae, and probably terminate in the taste-buds (nenro- 
epithelia) fo~~nc l  there. 

Such is in brief the strnctnre of tliis membrane. 
\\'hat is the special significance of this structure? 
Does i t  agree with other respiratory membranes? 
In  the gill of a fish the blood-supply is :tbundant, as 
here; but the epithelium is tessellated, not columnar. 
I n  the external gills of the tadpole and newt, the 
structure is inucll the same, except that a columnar 
ciliated epithelium iriterve~ies between blood-supply 
and the water. I n  the inner gill of the tadpole and 
external of Necturus a pavement epithelium is pres- 
ent. If compared with the lung me~nbranes of air-
breathers, there is a general agreement of structural 
facts; but the structure of each of these membranes 
stands out clearly from all the rest, that of the turtle 
resembling none so much as it does tlie villous mem- 
brane of the small intesli~le of a ~nanimal. Yet the 
principal function of each of these membranes is 
the pa3sing into the blood of oxygen, and t,lie passing 
out from the blood of carbon dioxide. That these 
membranes rary widely as regards structure, while 
possessing ideritical functions, is but one more demon- 
stration of the fact that, if we mould have the wllole 
truth, tbe study of structure and function must go 
hand in hand. 

PROCBEDINGS OF T H E  SECTION OF 
IIISTOLOGY A l l  MICROSCOPY. 

TVe have to record tlie cessation of sec-
tion G, histology and microscol~y, of the 
American associittion. This anoinalous aec-
tion, finding its encl near, proceedecl with 
clignitg to recluest the association to kill i t  : 
the request has been granted, a ~ ~ d  we are con- 
secluently forced to write an obituary of an ex- 
istence which we hare long clisapproved. Not 
that we are in any way opposed to microscopy, 
the most delightful of what-not sciences, but 
becaose microscopy hitcl to be dignified by rob-


