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man ant1 other vertebrates iri a. sin~ilar manner; evi- 
iiences oE accidt:~it nnd disease among wild ;~nimals. 

P re s~ i~nedlines of h n m a ~ i  descent may be indicated 
better than by diagraiirs up011 a plalie surface, by 
placing actual representatives of the various groups, 
not upou fixect shelves, but upon brackets capable of 
adjustment. 

The candid teacher or curator will endeavor to 
show not only the facts which seem to support rvo-
lutioll, but also tliose which constitute its difiicnlties. 

A statue of Darwin has recently been unveiled in 
Lol~don wit11 lioiiorable ceremoiiies. What rnonu-
lnent to liis memory could be ~ r i o ~ e  approp~iato or 
lasting than tlie formation, in all educatiolral insti- 
tntioris, of collectiolis especially designed to eshibit 
the facts n.liicli lie made sigiiificant, aud tlie ideas 
which his lcno~vleclge, his incli~stry, :incl his honesty 
have caused to u:iderlie tile ilitelliger~t study of 
nature throngllout the ~vor ld?  

PROCEEDIIVGS OF THE SECTIOAT OF 
BIOLOGY. 

TEE biological section opened with two papers by 
Prof. E. L. Stnrtevant as the result of observations 
and experiments at  the New-Yorli agricultural ex-
periment station. The first, on the hybridization and 
cross-fertilization of plants, showed in a conclusive 
manner that in our colnrnon vegetables (peas, corn, 
beans, barley, lettuce, are some of the f o n ~ ~ s  experi-
mented with), cross-fertilization tends toward atavism 
rather than to a blencling of illdividual properties of 
the parent plants. As a rule, all the crosses tericled 
to revert to an  ancestral form, regaining in many 
cases characters which tlie immnecliate parent had 
lost. The paper forrns a valuable contribution to 
the subject of the origin of species, on account of the 
carefulness of experi~nent and accuracy of observa- 
tion apparent in the work. I n  the seconil, ' Gerniina-
tion st,udies,' the author states, as a result of nlany 
ti,ials wit11 cornrnerci~tl seeds of our cornruor~ plants, 
that very extended series of trials ~nt ls t  be made 
with each species in order to obtain the desired ac-
curacy in results; sirice in a short series of trials niany 
errors will probnbly occur w l ~ i c l ~  would be eliminated 
from the final result by the use of a larger series. 
Prof. TV. J. Beal of the Nicliigail agricultural college 
described an esperin~ent on the longevity and endur- 
ance of seeds -in which ripe seeds mere buried in 
sand below frost for iive years, at  the encl of which 
time they were exposed to frost for a period of two 
years and a half more. 

An  interesting paper oil tlie biological deductions 
to be dmmri from a comparative study of the in-
fluence of and atropine on the organs ofc o c a i ~ ~ e  
circulation, was given by Dr. H. G. Eerger, U.S.N. 
The generally accepted opinions regarding the use of 
atropine, muscarine ancl cocaine, on tlie organs of 
circulation, are, that atropine incluces an augmerita-
tion and acceleratiou of the circulation by pal.alyzing 
the vagus nerve-endings in the substance of the heart; 
arid that uii~scarine, by acting as a stirriulus to the 

same nerve-endings, protluces diastolic arrest. The 
later view of Glousc, liowever, is, that  the arrest is due 
to its paralyzing influence on the muscles of the heart. 
The maill points in these t v o  views are, 10, that the  
action is purely a. nervous phenoruenon; 2 O ,  that 
i t  is purely nluscular. \Then atropizect bloocl is put 
into a frog's heart, tlle organ is first highly s t im~~la t ed ,  
but shows evidence of exhaustion by over-stirnula- 
tiorl; this is associated ~ ~ i t l l  a break ill the rhythnl of 
the beats, the auricles coritracting two to three tiines 
oftener per ruinute tharl the ventricles: tlie dose of 
atropine can be so regulate11 t l ~ a t  this: ~ul rhythu~ical  
act,ioll Inay be kept up indefinitely, and ever1 be re- 
produced in a heart ~vhich  has recovered from atro- 
pization ill llor~ilal bloocl. Tlie most rntion:~l espla- 
natiori of this gl~ciiornenorl is f o u ~ ~ t l  in the facis, that, 
while ~ililscarii~e paralyzes, atropilie stimulates, the 
cardiac muscles as well as tlie cartlinc nerve-er~dir~gs ; 
though iri case of the latter only in a slight degree. 
Cocaine affects tlie nerve-ellclings ~vithin the heart 
~nncl l  the same as atropine, but is not a riluscular 
stimulant. Frorn his researches, Dr. Berger reaclied 
the conclusion that  the drugs used acted directly on 
the muscle-tissue, producing paralysis, ancl not indi- 
rectly througll the nerve-endings, -a view ~vhicll was 
combated by Profs. Charles A. Sewall and H. N. 
Nartin in the cliscnssion which follomecl the reaclirig 
of the paper. 

On the brain and auditory organs of a Permian 
theromorph saurian' was the title of an interesting 
paper by Prof. E. D. Cope. The author cr~lled 
special attention to the morphology of the brain, 
the character of the cranial walls and the auditory 
apparatus. The characters of the brain were cou-
sidered to show affinities to the reptilian and tlle 
sirnpler marnm:tlian types. The corpora quadri-
geniirii are small, and the cerebral hemispheres ex- 
ceeclingly srnall -relatively inferior in bullr to those of 
any other k11on~n animal. The epiphysis is larger than 
is usual for reptiles. The absence of an  optic foramen 
is a very striliing cliaracter. 'I'his form is peculiarly 
characterized by the preseuce of a large oval foramerl 
in tho frontal region, tlie exact nature of ~ v h i c l ~  has 
not been ctetennined. The vestibule and its \v:tlls 
ve re  t l ioro~~ghly t.liedescribed, auct the relations of 
well - forriied semicircu1;tr canals explained. ' r i ~ e  
stapeilial boiie connects v i t h  the fenestra ovali. ex-
ternal to the brsir~ case, and at  a great distance fro111 
t,lie coclllea -the cavity of vhich  is a mere esten-
sion of tlie fenestra ovnlis to the vestibule. The 
semicircular canals resernlsle those of ~nollern rep- 
tiles. 

Mr. h.IFr. Butler presented rnany in t e r c i t i~~g  facis 
coucerning the habits of the musli-rat. The author 
mentioned \ y e l l - a u t l e t c a t e  cases of the change of 
habits as a rnearls of adapting itself to the changed 
conclitiolis of life, -conditions brought about by the 
presence of civilized man. 

The disputed cjnestion of the bisexuality of the 
pond-scun~s (Zygnemaceae) was discussed by Prof. 
C. E. Bessey of the University of Kebraska, who con- 
cluded that these organisms do not possess trae 
bisexuality such as Bennett of Englaird ciainis for 
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them. All the observed facts of the colljl~gation of 
these algae tend to prove that  sexuality is ill its 
beginning, but as yet there is no differentiatiorl into 
male and female elements; so that  we cannot speak 
of a bisexuality, ulthouqh there is :L union of t\vo dis- 
tinct bodies of protoplasm. One fact not observed 
by Bennett is that of the formation of a resting spore 
by anion of the protoplas~n of two adjacent cells of 
the  same filament. The position of the Zygnemxceae 
is among the lo~ver Thallophgtes, but little above the 
Protophytes.
' 011 the process of cross-fertilization in Cam-

pannla americana' was tlie title of a paper pre-
sented by Prof. C. R. Darrles. I n  this strongly pro- 
terandrous species, the pollen is scraped out of the 
anthers, by the hairy style, at  a period anterior to 
tlie nlatnration of tllc stigmas ; before t.he occurre~ice 
of whiclr, the pollen has disappeared fro111 tlre style. 
I n  this manner cross-fertilization is rendered certain. 
The  poller~ develops normally. Tlie stigmas are 
lield together until nature by interloclring papillae. 
The  hairs on tlie style become introverted, and thus 
free the pollen. The pollen-spore contains two 
nuclei, the larger of which ( the  vegetative) becomes 
disorganized shortly after entering the pollen-tube, 
the s~naller (the spindle-shaped), generatiye nuelells 
persists. The embryo sac is cylindrical with a 
gradual enlargement near tile upper cnd, nrl~ere is 
locatecl tlie egg apparatus, and an abrupt enlarge- 
ment at  the base in ~vhich  lie the antipodal cells. 
Tlle pollen-t,ubes enter the style betmeerl the bases of 
the pa,pillae of the stigma, pass clown in the strands 
of the conducting tissue, and not tlll'ough t,hc cen- 
tral canal around which lhe t i s s ~ ~ e  is arranged. 

Dr. '2. V. Riley presented a paper on the song-
rlotes of the periodical cicada, and the mechanism by 
which tlley are produced. The author gave the first 
accurate description of the three characteristic notes 
~f the insect, lioting the variations for the indivitlual 
and for thermal and hygrometric conditions of tlhe 
atmosphere. The same author, in another paper, cor- 
rected the erroneous notinns, that var. Cassinii Fish 
represents the race treclecim Riley, ancl that the twigs 
containing the esgs necessarily break off before the 
]latching of the larvae. 

In a paper on the proof tha t  bacteria are the direct 
cause of the disease linown as pear blight, Mr. J .  
C. Arthur den~onstrated by the res~llts of his care- 
fully conducted experiments that, lo. Sap from all 
infested t,ree when inoculated into a healt l~y tree in- 
variably produced the disease called blight. 2 O .  TVhen 
cultures to the sixth generation of organisms mere 
made mith all preca~ltion to prevent error, and healthy 
trees were i~loculatecl with the pure culture of this 
sixth generation, the tree is stricken with blight, 
starting from the point of inoculation, and gradually 
extending over the hole plant. 8 O .  That mhere~e r  
there is a blight not prodnced by freezing, bacteria 
of this species are invariably present. 111 order to 
complete the value of this worlr, there yet ren~ains to 
discover some certain method of prevention or cure. 

A paper on aquatic respiration in soft-shelled turtles 
{Aspido~iectes and Amyda) was presented by Profs. 

Sillion H, and S. S.Pl~elps  Gage as a contribution 
to tlie physiology of respiration in vertebrates. One 
of the characteristics by wlricll reptiles are said to be 
di.;ti~igaished from amlsliibians is, that their respira- 
tion is exclusively aerial at  all periods of their life. 
This assertion is made by all aulllors, except Agassiz, 
nlio adds a slight qnslification. On the strength of 
tlie experiments ancl observations of t l ~ e  authors, this 
general cllaracter must be given up, since they llave 
demonstrated beyond a doubt tliat at  least in the suft- 
sllellcil turtles rrsl~i~.xtion and co~istant,ly is ~ ~ o r m a l l y  
carricil on by lnealls of a respiratory apparatus, ~vhose 
essential fer t t~~res ,pliysiologically considered, are 
those of :L gill. There is here, 51s in tlic atlult Dipnoi, 
arrd some gal~oitls, a doable respiration, aerial alrd 
aquatic. The facts which go to prove tliat nre have 
in this csse to deal with aquatic respiration are, lo. 
Rl~ytlimical movements of tlre llyoid al~paratns, by 
lneans of wllicll ~vater  is forced in and out of tlie 
pha~gngeal cavity, tllus insuri~ig a cor~stant flow of 
water over tlie p11n1ynge;ll nlucosa. 2 O .  The  habit 
these tultles have of r e~na i~ i inglnicler water from 
two to ten llours volnlltarily, and their ability to 
endure a snbmersion of iift,een I~onrs  in running 
water ~vitllout alq~arent inco~ivenience. 3 O .  Tlie 
structure of the liriillg lrieinbralic of t,lle l~ l iaryns  
with the copious blocid-sul)ply. Thc sl~ri'ace of the 
mucosa is prolonged into silnlrle and compo~ind papil- 
lae of va1,ions shapes :wtl sizes, n ~ a n y  of tllein recall- 
ing the gill t,nfts of Nocturus. The fomtli arid abso- 
lute proof of the aquatic respiration consists ill the 
results of cllen~ical analyses niade hy Profcisors Rich 
and lJolt on of Cornell ~~nivers i ty ,  who czrrefnll7 tested 
the vatnr  in mlliclr a turtle llad been immersed mitll- 
ouL. access to air, al~cl found a marlted decrease in the 
amount of free oxygen in tlie water, aiid an  increase 
in the quantity of carbon dioxide lielcl in bolnlion. 

The f o l l o n i ~ ~ g  table shoxs the rosnlt of the  alidgses. 
I n  tlle first colnmn is given tlie amount of osygen in 
the quantity of r a t e r  used in the experiment (1kg). 
Tlie second columil coiltiti~is the cjtlmltity of CO, 
mhicll could be matie Eronn this 0. The third colunh~~ 
contains the actual alllount of the C 0 2  fou~lcl in the 
water, the excess of ml~icli over the anrount to be 
from the oxygen in water itself is given in the fourth 
column. 

0. GO,. Actual CO,. Escess Co,. 

July 11, 71 mg. D ' i i  rng. 231 mg. 183$mg. 

A U ~ .S, 82 " 44 a 212,',, IGS.'~ 4 L  


Aug. 9, 39 " 355 'I 168.7 " 1184:, " 

The excess of CO, in tlic water is accounted for 

by the presence of a quar~ti t~ycertain of 0 in the 
lungs of the animal at  the moment of snbmersion, 
and by the intramo1ecnl;~r 0 of the tissues of the 
animal's body. An a~~x lys i s  theof tlie contents of 
lung revealed the total absence of 0, and of CO, was 
found oilly a trace. Tlie 0 is taken from the r a t e r  
by the papillate pharyngeal mucosa, the details of the 
structure of which lacli of space forbids giving here. 

Prof. C. E. Bessey read a paper on tlie inflorescence 
of Cuscuta glomerata. In his studies of this degraded 
morning-glory, the author has discovered that  the 
dodder prodnces its flowers upon sllort, adventitious 
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branches, which themselves repeatedly br:incli, and 
are closely covered with scales. A fnrther esamina- 
tion sho~vs that this 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. 


