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iferous. Mr. Topley of the Erlglisll survey then 
spoke of tlie general acceptance, by tlre various Enro- 
pean surreys, of the theory of the change of sedi-
n~eritary to crystalline rocks; and here tlle discussion 
of the archean rocks ended. 

Me~nbers of the English survey exhibited maps col- 
ored so as to represent the solid geology; and ot,llers, 
of the sanle places showing tlie geology as it is actu- 
ally seen upon the surface, that  is, i~icl~tdinq tlie 
drift. ~ l i i ;  latter was regarded as valuable ir' con-
nection ~ ~ - i t l i  Doubt was questions of va ter  buyply. 
expressed, however, about the value of such surface 
maps save for local and temporary ~ ~ u r p o ~ e s ,  and i t  
was suggested that some inetliod be devised by nrl~icll 
it mould be possible to represent botli solid and sur-
faccgeologg upon the same sheet. 

The plan of Mr. Gilbert, of the U. S.geological 
survey, for a subject bibliographg~ of North American 
geology, elicited some discussion. Tile section evi- 
dently felt a deeper interest in this paper tllan it was 
ready to express on so short a notice. 

A brief account of his ~vork  upon the Jurassic 
~ n a r ~ ~ m a l sof America was given hy Professor AIat.sh. 
Six years ago 110 Jul.assic niammal Fras I~IIOTII; but 
five years ago they were found in TT'yorning, and from 
one pocliet alone from three to four hundred iiidivid- 
unls llavc been talien, representing eight genern and 
t ~ r e n t y  species. 

Sir TTiIliam Dawson spolie at  some length upon the 
ancient lalid flora of the old and uebv ~vorld, calling 
attentior1 to the strikirlg correspondence found in 
conntries widely separated. 

T ~ r opaleontological papers by AIr. G. F.i\Iat,hews 
were spoBen of in high terms, especially by tile Cana- 
dian geologists; and the Iiope was exl~ressecl, that if, 
as had been suggested, one of the Canadian papers 
sl~oulcl be published in full by tlie association, the  
one upon the primitive Conocoryphean should be 
selected. 

A paper by Prof. J. Milne, upon tile earlhqualte 
phenon~enain Japan, referred to the ~nechanical diffi- 
culties to be dealt with in liis obser~at io~ls ,  and de- 
scribed a new eartliqnalre liouse he has built upon 
large balls resting upon iron plates. Three I~undred 
and eighty-seven eartliqualies had been observed by 
him, eighty-seven per cent of wliich cmue from the 
sea. 

Sir William Dawson then went over the leading 
facts worlied out b>- Dr. Hall in llis forthcoming 
geology of Palestine. 

The last paper presented was by 31\11.. P .  Hallett, 
and consisted of notes on Niagara Falls. For Ameri- 
can geologists they coiitainecl nothing new. 

I t  mill be seen that  notlling striliing or nem mas 
presented to the section; indeed, some of tlie pro- 
ductions have been served "13 already a number of 
times and in various forms. But any thing different 
was hardly to be expected. The meeting mas re- 
nlarlrable for bringing together morlrers in geology 
from every quarter of the globe. Prom Japan was 
Lyman, and a paper mas read from 31ilne; from India 
were Blanforcl and Ball; from Australia were Blan- 
ford and Selwyn; from Africa mas T, Rupert Jones; 

from Palestine mas Professor Bauernlan, ancl a paper 
was read froni Hnll; fro111 I3razil was Branner; fro111 
England, Scotland, and Ircland, were the various 
inernhers from tliose connt~ies ;  from the States mere 
I-lall, N e ~ b e r r y ,  Marsh, Powell, and many others; 
while the Canadian wot,kers were represented by 
Daxvsori, Selnryn, TVliiteaves, and A(lanls. 

PROCEEDINGS OF T H E  SECll'IOAT OF 
IIIOLOGY. 

Ix opening the ljiological section Thursday, h11g. 
28, the president of that section, Prof. H. N. Xoseley, 
delivered an address lipon the plij~siology of deep-sea 
lifc. TF'ell fitted as Professor Noseley is to discuss 
the subject of deep-sea life, on accomnt of his long 
participntio~r in its iiiv~sf.igatio~l during the voyage 
of tlic Challenger, his address was not only a criti- 
cal and discriminatir~g revien- of solne of tlle later 
results arrived at  by otlier observers and exlieriment- 
ers, but was supple~i~entecl by I I I ~ I I ~valuable st,ate- 
rnents and suggestions of his olrn. 

Mr. C. Spence Bate, of l'lg~lnouth, Eng., read a 
paper on tlie geograpllical distribution of the nlacru- 
rous Crastacea, ~vhicb embodied Illany in~portant 
notes on form, color, habits, and habitats of different 
genera of these animals. 111 allusion to points men- 
tioned by Mr. Date, Professor illoseley said that 
deep-sea forms either had very large eyes or liad no 
eyes, ancl that there 1l111st bc a source of light in the 
deep sea; that source was pl~ospl~orescence, but its 
light must be very dim. The question was still un- 
answered, ~vliether tlie larvae of deep-sea cruslacea 
were fomid at  the snrface, as are the larvae of other 
crustaceans, and had to descelld t ~ r o  or three miles 
tllrougli the ocean t-o reach their feeding gl,ot~nds as 
adults. 

Prof. 7V. J. Sollas, of Dnhlin, read a long paper 
on the origin of fresh-water faunas. Tlle main diffi- 
culties in the x-ny of most marine aninials becorning 
inhabitants of fresh water were considered under 
tliree different heads: first, the tiine requisite for the 
animals to arlapt then~selves to the new mediun~;  
second, the greater severity of climate experienced 
by animals i11 fresli water than in salt water; and, 
third, the inability of marine allirnals with free-
swilnnling larval stages to enter the ~nouths  of fresh- 
water streams, or to breed in flowing streams if 
tliey gained access to them. I n  regard to climate, 
i t  is a fact that ~ r ~ a n y  niarine forms beco~ile fresli- 
water ones as we approach the tropics. But  severity 
of the clilr~ate of fresh water is not alone sufficient 
to account for the absence from i t  of many families 
well represented in marine faunas. Professor Sollas 
had prepared an extensive table, compar i~~g  by orders 
and by families the animals of fresh with those of 
salt rater, anrl finds as a rule, with some exceptions, 
mhicll he accounts for by peculiarities of life-history, 
that fresh-water animals carry their ova in or about 
them during the earlier stages of development, or 
they develop by buds or slatoblasts. Some marine 
f o n ~ i shave passed from the ocean into marshes, and 
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thence irito streams; while other forms, especially 
d ~ ~ r i n g  geological times, their transfer earlier owe 
into fresh water to tlie changing of marine into 
lacustrine areas. Professor Sollas revielved some of 
the relations which the origin of certain frcsli-matar 
fo rn~s  have to geological periorls and changes, alld 
considered some of the causes of lnodificatiori of 
form and of prolo~igation of eri~bryol~ic life of marine 
ani~nals. 

On the succeeding days a few papers upon tlie geo- 
graphic:tl d is t r ibut io~~of animals were presented. 
Dr. G. E. Dol)so~i pointed out that many of tlie rnost 
characteristic species of the chiropterous fauna 'of 
Australia have their nearest allies not in the Oriental 
bnt ill the Ethiopian region, and instanced the pres- 
ence of species of certain genera of bats in Xacla- 
gascar and Australia wliicEl were poorly or not at  all 
represented in India. We are therefore obliged, for 
this and other reasons, to suppose, that,, a t  a coni- 
paratively recent period, a chain of islands connected 
AIadagascsr with Anstralia; the islands being snR-
ciently far apart to prevent the distribution of ter- 
restrial mammals, yet near enough to iserrnit the 
occasional p:issnge of flying species. Later, a t e ~ n -
porary connection of a similar lriricl probably ex-
tended betweer~ Madagascar ancl India. Treating 
geographical distribution of ani~unls in a lesq general 
manner, was a paper by Mr. Ilo~vartl Sannders on 
the geographical distribution of the Lariclae (tShe gulls 
and terris), with special reference to Canadian 
species. 

As to the distril~ution of plants, Professor Ass (;ray, 
in his remarlrs on the characteristic features of Kortli- 
American vrgetation, called attcntion to the resem- 
blances arid t.he differences between the tlora of North 
America arid that of Europe, and to the causes of 
thesc reserr~blarices and differences. The siniilarity 
of the trees of the Atlantic border to those of Enrope 
was alli~ded to, and its cause tiiscussed ; and mention 
was made of t l ~ e  pleasnre which the Enropean botanist 
would experience in finclillg, in tlie new worlcl, plants 
gron-ing wild which are cultivated in the gardens of 
Europe. Among these are species of Rhoclorler~dron, 
Cypripetlinm, and Coreopsis. Turning to the differ- 
ences between the flora of Europe and America, tlie 
wealth of species of trees and shrubs in the latter 
country was illustrated by riunierical colnparisons of 
the species of oaks and of many other trees in Canada 
with those found in England. Besides tlie far more 
numerous lcirrcls of leguminous trees, and tlie remarli- 
able wrnlth in species of Colnpositae whicti is notice- 
able in Anierica, the~,e  are many tropicttl plant s which 
extend northward irito the United States. Such are 
various trees, and Sarracenia, Passiflora, Tillandsia, 
and numerous other herbaceous plants. After clis- 
cussior~ of the part whiclr the ice of the glacial period 
playecl in the clistr,ibution of plants over Enrope arid 
North America, Professor Gray reviewed the charac- 
teristics of the flora of tlie tniddle and western por- 
tions of North America. This paper was one of the 
few whic1l the general co~nmittee voted to print in 
full in its proceedings. . 

Remotely connected as it is with the question of 

the distribntion of trees in the Uriiterl States, atten- 
tion may be called to the ,Jesnp collection in the New- 
Yorlr niuseuiri of natural history, which was briefly 
described iri a paper by Pl.of. A. 8. Biclimore. Tliis 
collection, besides illustrating the wootl, barli, leaves, 
and other parts of the trees of the United States, by 
dried specimens or by figures, inside the Inuseurn, is 
suppleincnted by having the trees about tire inuseurn 
numbered to correspond with the specimens, so tliat 
immediate reference can be made tmothe museum by 
any one who wishes to learn inore about a tree seen 
in the park. 

On the question of the affii~ities of different groups 
of a~~irnals ,  or derelop- as shown by their a ~ i a t o ~ n y  
rneiit, several papers of importance were read; but of 
tlie greatest value was the ani~on~icemer~t  made in a 
brief telegrarn from Professor Liversedge, in Aus- 
tralia, anno~incing tliat Mr. TV. H. Caldrvell, who is 
in Australia in order to study the development of 
sonie of the curious aninials fou~icl there, had dis- 
covered that the 31onotremata are oviparous, ancl 
tliat the  egg is meroblastic. No stateliier~t .was given 
in the telegram as to whether the facts were deter- 
mined as regards Orr~ithorhynchus or Echidna; but 
the maill points of interest are the diicovery of the 
oviparous habits of a mammal, and t l ~ e  meroblastic 
development of its egg, as in reptiles, since the eggs 
of marnlnxls are rcgnlarly lioloblastic. This shows 
that we niust turn to the reptiles for the ancestors of 
tlie mammals. 

Prof. 0. C. Marsh read a paper on the classification 
ancl affillities of dinosaurian reptiles. I t  was replete 
with facts derived from the large amourit of material 
mllicli has been accnmulated within the last half-
dozen years. Three orders wcre recognizable in the 
herbivorous, and one order in tile carnivorous dino- 
saurs. In  tlie carr~ivorous group3 we have forrns with 
greatly enlarged pelvis, and animals that  sat down. 
One of them u-hiclr was fo~uid  the past year, Cerato- 
saurns, exliibits new characters for a dinosaur. The 
vertebrae are smooth in front ancl coricave behind. 
The pelvis is made np of three coiissified bones, as it 
is in birds, and not of separate bones as in Archae- 
opteryx and in other dinosaurs. Ceratosaurus also 
agreed with adult birds in having tlie three ineta-
tarsal bone* coossificcl. The dinosanrs are thns shown 
to be very closely related to birds; and, ill answer to  
a question, Professor &Iarsli called attention to the  
correspondence between the double sternum of larger 
dinosaurs and the ossification of the sternum frotn 
two centres in young birds. 

Prof. A. Milnes Marshall shoved, in a paper on 
the mutual relation of the recent groups of echino- 
derms, that Carpenter was correct in regarding the 
central capsnle with its radiating axial cords in 
Conlatula as the central nervous system, wliile the 
subepithelial bands, which Ludwig and others have 
regarded to be the true nervous system, are, in reality, 
nervous in character, but of suborclinate importance. 
Professor AIt~rsl~all has proved thesepoints by a series 
of conclusive experiments, which he  conducted at 
Naples upon the living animals. 111 regarcl to the 
holnologues of the parts of the nervous system of 
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crinoids in other echinoderms, Professor Marshall 
says, " I  consider tliat in cril~oids the subepithelial 
bands rilost certairlly are lioiliologous with t11e radial 
or ambulacral nerves of a star-fish; arld I cor~sider 
that they represe~lt a part of a continuor~s nerve- 
sheath which has retained per~nanently it,s primitive 
contiriuity with the epidermis. The axial cords, 
some of the brariches of which can be traced into 
extremely close proximity with the subrpithelial 
bands, I regard as portioiis of tlie anta~nbulacral nerve-
sheath which, like the radial cortls of ecliiriicls, 
ophiurids, and holothurids, have lost t.lle primitive 
positior~, and shifted into or through tlie dermis." 

Mr. IT'illiam Bateso~l, i11 a paper read by tlie sec-
retary, upon the presence in the Enterop~~eusta  of 
a strr~ctirre comparable with the notochord of the 
Chordata, iliade some interesting comparisons i11 re- 
gard to the relative positions of the nervous system 
the digestive tract, and the supposed notochord i11 
Halanogloss~~s I-Ie atldetl further and in vertebrates. 
comparisoris bet,ween this ariirnal slid the vertebrates, 
arid between ils larva ' Torriaria' aiid the larvae of 
echinotlerms. 

Arnong anatoniical papers containing facts wliicli 
have a less general bearing on theories of ariirl~al 
relatiorlship tilay be mentionecl, as of especial inlerest 
or importance, the followillg: Professor AIoselelr de- 
scribed the positioi~ and minute structure, as deter- 
miiied frorri sections, of tlie eyes and other sense 
organs in the shells of the Chitonidae. Tlie same 
geritlei~ian showed that tlie arrangerntJrit of tlie fe~lth- 
ers in groups of three each in tlie tlodo had a close 
connection with or thread-feathers, the filoi~lu~nae, 
one of which is found at  each side of the feathers 
of birtls of tlie dove-family, near wliich the doclo is 
placed. Earlier i n  tlie drveloprueat of the doves' 
feathers, the filiplarnae are larger, relahive to the size 

Trenton natural-history society, 

Aug. Id .  -Dr. C. C. Abbott continued his re-
marks on tlie life-liistory of Scaphiopue solitai~ius, 
the spade-footed hermit-toad. Tlie adult toads ap- 
peared in April, ~vlien they presumably did ilot 
deposit eggs, and in June,  on the 26th of 1vliic11 
xno~itll eggs were laitl. These llatched by July 3, 
arid six days later the tadpoles shorved small hiird- 
legs. In  thirty-one days after laying t l ~ e  egg?, tlre 
young resenlbled the adults in all except size, and, 
~vlieri placed on wet sand, at  once buried tlrernselves. 
Before leaving the water, tliey tend to prey upoil em11 
otlier. -Dr. A. C. Stolies reinarlted in reference 
to a captive Tarantula arenicola, tliat, having been 
deprived of builclirlg-materials, she erected a wall of 
earth and sinall pebbles, and on July 8 formed a11 
irregular dome over the burrow, leaving a central 
opening, whicli she closed with web. July 25 she 

of the other feathers; and this condition resembles 
still more the coridition found in the dodo. Prof. R. 
Ramsey TTTright described the histological structure of 
certain sensory organs of tlie skin of the horned-pout 
(Amiurus), aird discussed tlre fuiictioi~ of the air-blad- 
der in the same fish, and the relatior1 of its air- bladder 
to tlie auditory apparatus. 'Prof. J. Strr~tllers, of 
ilberdeei~, described the rudimentary hilid lirnb of 
tlie Iinmp-backed xhale (Megaptera longiinal~a), and 
comparetl its thigh-bone with the Fame bone in otlier 
cetaceans. I11 a hump-backed whale forty fevt long; 
the thigh-bone was entirely cartilagitrous, being on 
one side four inches, and 0x1  the other five and a lialf 
inches lolig. 

As a coiitribntion to our knowledge of curious 
habits of platits, Prof. IT. N. hioseley comlriu~iicated 
sorlre observatior~s on the trappirig of your~g fish by 
Utricularia vulgaris, a water-weed. After sltetching 
and describi~lg the bladtlers of this p l a ~ ~ t ,  wliicli have 
bee11 1i11owrl for a loug time to capture small crustacea, 
the spealter said tliat it had been lately discovet,ed that  
these bladtlers also entrap young fishes. Tlie fi.11, 
usually caught by the tail, is often, on account of its 
struggling, gradually drawn alrnost elltirely into tlie 
bladder. 

At the beginning of tlie session on Pr,iday the 29tl1, 
reports of several comiiiittees were prcserlted, arriong 
them tliat on the Saples zu6logical station. In  t l~ i s  
report, after mention of the various undertali i~~gs of 
the station, ant1 of the work acconililisliril by Mr. A. 
G. 13ourne and by Prof. A .  hIilnes Marsllall, tile two 
late occupar~ts of tlie British association tal)le a t  the 
station, the conimittee reco~nmentled that the associa- 
tion reriew its gt,aiit for the table, and iricrrase the 
amot~n tpaid to a liur~dretl pour~tls (iiislead of eighty 
a t ~ dninety pounds as ill previous years). This rec- 
orritnelldatioii was adopted by the association. 

destroyed tlie dome, and emerged with her abilomen 
thickly covered ~v i th  yor~rig spiders. Altliough the 
latter were presnnlably 0nl.v ten days old, tliey were 
becomir~g vet~turrsome. Tiley smar.meti over tlie 
niotlier; but, ~vliei1 trespassing or1 her face, they were 
swept off by a. strolie of her leg, and allo\verl to ruil 
back to her body. Occasiorrally tliey climbed a p  the 
tube, aiid ~vandered aborrt the surface. Formerly 
tlie mother was very tilllid, retreatirig iuto tlie bur- 
row wlien the observer arrived at  a poit~t  twelve feet 
from the erit~,arice: IILL~, after the young appeared, 
she permitted tlie observer to appro>~cli and ~nove  
about at  plensure. Slie also accepted food frorrr the 
hand. Slle toolr a flv, and reinairled ar the surface 
sucliiiig its juice% Tlie fly TV-as removed from her 
mnndibles by forceps, and a black ant offeretl ; but i t  
was thrown array ns she throws away tlie excavated 
earth. A full accour~t of tlie habits of tliis spider 
will be found in Sciexce, iv. 114. 


