
cannot be lilienecl to blushiug, but are evidently 
trncler the fish's control, and arc iiltelligently 
used to its advantage. 

The houy gar (Lepiclosteus ossens) is an- 
other fish ha1 iiig decided contl ol 03 er the col- 
oration of its scales. Whe~lthis fish is at resl, 
the scales arc pale blue, n-it11 a pink m:~rgin ; 
ancl ahout the heacl a~icl gill-covers there is a 
uariety of brilliant hues. At times all tilebe 
colors ~vill sacldenly clisnppear, a~rcl the fish has 
n11ich niore the appearance of a n ater-soaliecl 
stick than of a l i ~ i n g  aii~iizal. Unfoltiuiatel~ 
I have hacl too fen? opportnnities for obserring 
this specie5 to determine the reasons for these 
chairges ; hut it is e\ ident that they are ~uiider 
the control of the fish, nncl tlieref'o~e advan- 
tageous. 

T l ~ e  conlnlon pike (Elsox reticnlatns) also 
exhibits a ~ar ia t ion  of coloring, ~ulder difyerent 
circu~listances, ancl suggests the same facts tliat 

hare already been stated with regarcl to other 
species. 

TFThen the chief aiin of biological science 
seelnecl to be tlle nanliilg and clescribing of 
' species,' it was founcl that no description of 
the color of a fisli, ailless very li~lusual aucl 
marked, was at all satisfactory. Cousicleriiig 
the s ~ ~ b j e c t  of color, as I have in this article, 
the cause is v r r j  eviclent. 

I11 an early uumi)cr of Science, I offered 
many reaqons for belicvii~g tliat iislies n-ere 
- , , , far from sl)enrli~lg as joyless, machine-like I ~ i y  
a11 existence as lias bccn snl?posecl. Those 
reasons I supplement with t l ~ c  results of studies 
of their habits, with reference to their bvilliailt 
tints anil sonlbre hues, and am i11 accorcl with 
Mr. Ro~nanes nhen he states that me are jns- 
titied in regarcling ' the presence of a color-
sense in tilein as asiolnatic.' 

CIIARLESC. Accorr. 

ALI IERIC~ANAS'S' 0C I ATIOX FOR TTIhl A D  VALTCE~WEA~T'OF X C'IEATCE. 

PI~OCEEUIIVGSOF THE SSECT'ION OF 
BIOLOGY. 

A LARGE naiilber of papers (forty-three in all) were 
presented before the sectiori of biology, bnt me regret 
that in our liinited space we car1 give merely tlie 
briefest outlines. Tlie first we rnay mention was a 
paper by Mr. H. 6. Beyer, on  the influence of oxy- 
genated and uiloxygenated bloocl, as vell  as of blood 
in various degrees of dilntion, on the isolated heart of 
the frog and terrapin. Tlie paper aimed to prove that  
it is not concentrated mammalian blood which pro- 
duces the greatest amount of work done in either 
the heart of the frog or that  of the terrapin, ba t  a 
certain degree of dilution is necessary. There is 110 

exception in the c o ~ ~ s t a ~ z t ,  stimnlating ilifluence in 
oxygenated blood, and !lone in the depressing effect 
of noiz-oxygenated blood. 

Dr. C. S. IIinot rcarl a paper on biological prob- 
lems. The author opposed the trinonlial system, and 
considered the present niode of deteriiiiiiing species 
entirely unscientific, ancl thought that  the species 
should be based on a statistical s t~ tdy of all ttie vari- 
ations that are liriow~i to occur. Individuals are not 
always homologons. The only fixed units are, lo 
cells; 2 O  the whole series of generations of cells from 
a single ovurn, - a cell-cycle. An  individual may be 
almost any fractional part of :I cell-cycle. liouglily 
speaking, the higher the organism, the fen-er the 
number of individnxls i t  comprises. The autlior 
coi~sidered tlie ovum to be homologous xvith the  en-
cysted protozoon, the zona radiator being equivalent 
to the capsule or cyst of tlie ~~rotozoon, and the con- 
tents al<o homologous. 

I n  a paper by Lillie J .  hIart.iii on a botanical stndy 
of die ~nitegxll found on tlie petiole of Juglans ~iigra,  

liilown as Erine~trn miomalum Schrv., a general sur- 
vey of the gall mas given, as to position, nrmlbcr, 
general appearance, etc. 7'1iis mas followed by a 
description and comparison of the microscopical ihp- 
pearailce of the gall and normal petiole, concluding 
with tlie snpposition that the niite entered at an  early 
period in tlie life of the petiole, arid ttie growth of 
the gall was from within ontward. 

A paper by Prof. 1;. G. Wilder, on tlie relative 
positioiz of the cerebrum and the cerebellum in an- 
thropoid apes, was illnstrated by photographs, and a 
preparation of a chimpanzee's brain; conclusively 
settling the much-disputed point, as to whether the 
cerebr~un extended over the cerebellum or not, as 
the cerebrnm mas seen to extend at  least a milli-
metre over tlie cerebellum. 

Mr. E. D. Cope, in a paper on the phglogeily of the 
artiodactyle Malnmalia derived from American fossils, 
considered the derivation of the selecloilt delltition 
from the bnmodont as established from a mechailicltl 
point of view. The oldest American artiodactyl 
(Pantolestes) is bunodont. The modification pro- 
ceeded as in other ruminant lines by the co-ossifica- 
tion of tlie bones of the legs and feet. The peculiar 
structure of tlie carpus in the Oreodontidae s l iow~ 
the111 to be, vithont doubt, tlie ancestors of the Tra- 
guliila. The followil~g table represents the present 
views of the author on this s~tbject. 

Tritubercular I3unodontia (Pantolestidae).
I
I 

1 I 
Selenodontia. Quadritubercular 13unodontia. , 

-I_____ 
I

Zlyopotamidae. Orcodontidne. Pogbrotheriidae 
I I I 

( 1 )  pccora. 'Cragalina. 'I'ylopo~la. 
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In a paper on the torsion of leaves, Prof. W. J. 
Beal stated that he had studied the torsion of leaves 
produced by the effects of sunlight. Those twisting 
with the sun are tnro species of Typha, one species of 
Sparganium, Acorus, Tritallaria imperialis, ancl Lia- 
tris. Those twisting against the sun are two species 
of Allium, Iris, Gladiolus, oats, and Setaria. T~visting 
both ways are A l l i u ~ ~ lcernuum, Phleum, Bromus, 
barley, Clawson wheat, Panicurn, and Zizania. Cy-
peraceae, Setaria verticillata, S. viridis, and S, italica 
ilo not twist at  all. 

Mr. L. F. Ward read a paper on the fossil flora of 
the globe; treating the subject from historical, geo- 
logical, and botanical standpoints. 

The two oldest known species (Oldhamia) have 
been found in the Cambriau of Ireland. From tlie 
lower Silurian. 41 species are lanown. being chiefly 
n~aririe algae; upper Silurian, 13 species. Tile ferns 
predomi~late alnotig the ISS species kilowri to the 
Devoniml. I n  the Permo-carbo~lifero~~s, nearly 2,000 
species have been made out. wliile in the trias 67 are 
knon.11. In the Rhetic, a n  advance seems to have 
been made, wlzich increases to the oolite where 119 
specie3 have been found. Tlre upper Jurassic and 
lower cretaceous are sparii~gly supplied with vegetal 
remains. The Cellomania11 of Atam, Greenlar~cl, 
and the Dakota group of Kansas and Nebmslm, give 
500 species. The Turotlian again is almost destitnte. 
Senotnaliian yields 350 species, rvlrile the Lararnie 
group of rvestern United States gives 333 species; 
the tertiary eocene, 800; oligocene, a sotnewhat 
larger number, while the nliocene gives tuore t11a11 
8,000; the plivcene gives only 150 species. 

The first type is tliat of the Floricleae, maline algae. 
Ferns. Equisetineae and Lycopodineae, appear in the 
lower. Silurian. The Devonian of Canada and Brazil 
shows us the first appearance of the rhizocarps, while 
the  monocotyledons first appear in the carboniferous. 
The dicotyledons have their first lrnown representa- 
tive ill the Urogonian of Kome, Greenland. All the 
leading types of vegetation are introduced witlrout 
going later down the geological scale than the middle 
cretaceous. Marine algae predominate in the Cam- 
brian and early Silurian. Ferns floarish in the 
Permian ; Equisetineae and Lycopodineae, in the car- 
boniferous; Cycadaceae, in the lias or oiilite; the 
Coniferae, in the Tlrealden; monocotyledons, in the 
eocene: rnonochlan~ydeous dicotyledons, in the ceno- 
manian; polypetalous dicotyledons, in the rniocene; 
and the gamopetaloas dicotyledoas, in the present 
living flora of the globe. Cellular cryptogams of 
some kind lived in the Laurentian, nnd account for 
the graphite beds there found. Ferns, Equisetineae 
and Lycopodineae, commenced in the lower Silurian, 
and had their maxi~nutn in the carboniferoas. 
Cycadaceae have their origin in the Devonian, while 
the inaximum is in the middle Jurassic. The Silu- 
rian shon~s tlie first Coniferae, which reach their 
inaxirnu~n in the cretaceous, and then decline. 
Monocotyledor~s begin in the lower carboniferous, 
and have tlieir masinluin in tlie tertiary. Dicotgle-
dons commence in thc lower Jura ,  and the inaximnm 
is in the prese~lt age. 

111a paper 011 fertility i r ~  hybriclization, Mr. E. B. 
Roosevelt citecl cases of hybridisn~ betmeen species 
of Saltnonidae, ant1 between Alosa sapidissima arld 
the striped bass. I n  many cases llybriclisrn greatly 
improves the species. He proved by s n  extensive 
practical linowledge that hybridism in fish a t  least by 
no means necessarily implies sterility. 

Mr. I-I. I?. Osborne presented obsefvations on the 
amphibian brain, containing results of n~icroscopic 
study upon the frog, Menobranchus, Menoponla, and 
Amphiuma. 13s  method of study mas by making 
series of sections, in three different planes. The 
relative position of gray and white matter was the 
same as that  found in the spiual cord of these and 
other vertebrates. The course of the principal 
nerve-bunclles extending from the medulla for~varil 
to the hemispheres was described, showing the 
course of the transverse commissures, and a cotn- 
inissure hitherto overlooked in the roof of the third 
ve~ltricle rvas pointed out. tliatThis demo~~st ra ted  
each braill segment ha.d its o v n  dorsal comrnissure. 
The differences of the cerebellunl ill the d n u r a  and 
Urodela were pointed oat, ancl the resemblances of 
the latter to the ~l~an>inaIian brain mere dwelt upon. 
The pia blood-vessels are all sent in upon the ante- 
rior face of the pituitary body. Tlie llineal elements 
were shown to consist of certain very ir~con~picuous 
foldings of the epithelium of tlie roof of the third 
ventricle, which have been generally overlool<ed. 
These foldings represent what remains of the stalk 
of the pineal g la~~cl .  

Mr. S. Garman's paper on Chlatnydoselachns, the 
frilled shark, treated of the internal anatomy of this 
peculiar shark. The nearest forms are Noticlaniclae, 
Hexanthus, and Heptanchus. Hind and fore brain 
resenlble that  of foetal sharks; the cartilage is soft; 
the lateral line is open as in foetal sharl<s, and con- 
tinued to the end of the tail. The pelvis is twice as 
long as broad : the nearest resemblance to this is seen 
in the foetal Heptaachus. 

'I'he next paper mas by Nr. E. D. Cope, on tlre mam- 
malian affinities of saurians of the Permian epoch, 
and referred to the detection of ~liammalian resem-
blance between Therornorpha and reptiles of the 
Permian epoch. Itesemblatlces in the pelvic and 
scapular arch were pointed out. The quadrate bone 
was discussed, referring to the tlleory of Albrecht. 
The genus Clepsydrops shows that it has the mam- 
lnalian rlunlber of bones in its tarsus, and the resem- 
blance .iiras nearest to that found in the Platypus 
anatinus. 

Dr. C. H.  Merriarn gave a paper on the hood of the 
hooded seal (Cystophora cristata) ;describing it as an 
inflatable proboscis overhanging the mouth, and ex- 
tending posteriorly to a point bel~ind the two eyes, 
lined with nasal mucous m ~ ~ ~ b r a n e ,and divided 
longitndinally by two cartilages. I t  is not noticeable 
until the male has reached its fourth year. 

I n  a paper 011 some points in the development of 
pelagic teleostean eggs, Xr.  ,G. Broolc, jari., first con- 
sidered nori-pelagic eggs; instalicing those of trout, 
in which the l~ypoblast originates as an inrrolutiorl of 
the lower layer upon itself, the space between the 
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layers being quite distinct. 111pelagic eggs tlre pro- 
cess is quite different. Sections of the eggs of Traclii- 
nus vipara a t  this stage show that tlie parablast of 
Klein, the intermediate layer of American authors, is 
made up of a large number of free cells, and nuclei 
are absorbed from the yolli, which contribute to a very 
great extent to build up the hypoblast. I n  this case, 
there is no true invagination. I n  Motella niustella 
the origin of the hypoblast is similar to that  of 
Trachinas; but the resulting cells, instead of being 
quite similar to the original ones as usual in teleos- 
tean eggs, are very much larger, and hexagonal, so 
that  they cannot be derived directly from the lower 
layer of cells. The author sustained the views of 
Ryder as regards the segmentation cavity in pelagic 
eggs. He also holds that  there is no circulation ill 
pelagic embryos before hatching. 

Mr. G. Nacloskie, in his paper on the dynamics of 
the insect crust, comnienced with a general descrip- 
tion of the chitinous slteleton with its in- and out- 
grolvths, etc. The tracheae have spiral crenulations, 
which have been hitherto misuriderstood and sup- 
posed to be threads; these tracheae transmit gases 
directly to the tissues, and the blood is not used for 
this purpose. The tracheae are not directly controlled 
by muscles; their action depending on the sl~ccessiue 
production of a partial vacnunl: and corldensatiorl of 
air around thent. 

Prof, A. 13yatt read a paper on the larval theory 
of tlie origin of tissue, stating that  the bnilding-up of 
the tissues of tile metazoa is clue to a quick and 
rapid cli~rision of cells. Xinot's theory that the ori- 
gin of the sexes is due to the difference in cell ele- 
ments was supported. The autlior co~isidered the 
planula a more primitive form than the gastrala. In  
another paper Professor Iiyatt presented objections 
to  some conlmonly accepted views of heredity; assert- 
ing that heredity has no need of the genimule hy- 
pothesis or pangenesis, but tliat it can be equally well 
understood upon the supposition that the nuclei of 
cells are the immediate agents of the transmission of 
characteristics. The author preserited tile case of a 
man in 3Iaine who resembled the niother on one side 
of his body, and his father on the other side, as an  
illustration of his theory; and he  contested the posi- 
tion of Professor Brooks as regards heredity. I n  a 
paper on the structure and affinities of Beatricea, the 
same author stated that this fossil has had lrlaliy posi- 
tions assigned to i t  in almost all the groups of the 
Invertebrata, though he himself now thought it a for- 
aminifer. Thin sections were examined, the struc- 
ture being found to consist of cells joined by a stolon. 

Dr. C. S. RIinot presented a paper on the skin of 
insects. The slrin consists of three layers, -exter-
nally the cuticula, overlying an epithelium, which lies 
in turn on a sheet of connective tissue; tlie epitlie- 
lium, liomoiogous with the epithelium of other ani- 
mals, and which should be so called. instead of liy- 
podermis; and dermis, which name should be applied 
to the connective tissue, as i t  is the homologue of 
that  of vertebrates. The cuticula of caterpillars has 
not yet been fully described: i t  consists of two layers, 
a thick one aud a thin one. 

111 a comrnu~iication on the development of Lirnu- 
lus, Mr. J. S. Iii~lgsley stated that his account begins 
after the formation of the blastoderm. A t  this time 
there is a siugle layer of cells sarro~unding the yolk, 
in wliicll are sc'ittered nuclei. The mesoblast arises 
as a siugle sheet on the ventral surface. I ts  cells come 
largely fro111 the blastoclerm, but some arise from 
the yollr nuclei. The ~ilesoblast soon forms two lon- 
gitudinal layers, one on each side in tlie neighbor- 
hood of the limbs. The coelom is formed by a split- 
ting of the mesoblast, arid at first consists of a series 
of metarrieric cavities extending into the limbs. The 
supraoesophageal ganglion arises by an invagination of 
the epiblast. The heart arises as two tabes in the 
somatophore, wliich later unite. The rrlesenteroii 
does not appear until after hatching. The amnion 
of Paclcard is the first larval cuticle, and bears a 
resemblance to the amnion of the tracheata. A sec- 
ond cuticle is formed ant1 moulted before hatching. 
The eyes appear on the dorsal surface at the same 
time that the limbs appear on tlie ventral. I n  these 
characters Limulas agrees esseritially with the traclie- 
ata, and has nothing ill common with crustacra. 

Prof. B. G. Wilder, in a paper entitled, 'Do tlie 
cerebellum and oblongata represent two encephalic 
segments, or only one ? ' r emarlred tliat most writers 
had cons~dered two segirients to exist. The cepllalad 
of these segments is held to include the cerebellum, 
together with the portion of the 'brain-stem' imme- 
diately connected therewith and tlie latter part of tlie 
oblongata. The only writers that have admitted of 
a single segment candad of the me5en are Balfour, 
A. 11. hlarshall, Owen, and Spitzlra. The vibws of 
Spitzlra mere then discussed; concluding witli the 
opinior~ that  snfficient evidence to settle the question 
was wanting. 

Dr. J. A. Ryder presented a paper on the  morpliol- 
ogy and evolution of the tail of osseous fishes. The 
caudal fin of fishes is developed in the sarne way as 
the other median or unpaired fins, from a niedian 
fin-fold. After the protocercal stage of the larva 1s 
passed, a lower caudal lobe grows out, wllich is proba- 
bly the homologne of a seco~id anal fin. The hypoth- 
eses which grow out of a consideration of the facts 
of the development of the tails of fishes, are the fol- 
lowing: 1. Whenever heterocercality manifests itself, 
there is a more or less extensive degeneration of the 
caudal end of the chordal axis, which began to be 
son~ewhat manifest far back in the phylum in such 
forms as Holocephali, Dipnoi, and crossopterygians. 
2. With the ontgrowth of the lower lobcs (second anal) 
the energy of growth tencled to push the tip of the 
chorda upward; tlie lbbe itself arising, probably in 
consequence of the localization of the  energy of 
growth arid the deposit of organic material at  the 
point according to the demands of use ancl effort. 
3. Local use and elfort, acting as constant stimuli of 
local gro~~r th ,  carried the heterocercal condition and 
its accompanying modification of degeneration and 
reduction still farther, as is shown by a study of the 
homologous elements iu the tails of fishes; while 
use and effort would also continue to  augment hetero- 
cercality, until the inferior and superior lobes vrrere 



about of the same length ant1 area, vhe11 the morpho- 
logical characters of the caudal fin mould become 
approsimately stable for any one species, as inay be 
shown by measnre~r~ents of a simple iriechanical il111s- 
tration, in nllicll the interactiot~ and composition of 
the forces mliich are brought into actioll are demon- 
strated. 4. The nleehanical den~onstration alluded 
to above, taken together wit11 the fact that tile primi- 
tive or ancestral for111 of the tail, which is typi8e:i 
by a temporary coil~lition in fish larvne, rvheii the 
1nyorolnat;L are r~ldimentary, but still symtrietrical, 
amou~ito nlnlost to a clemonstraiion of the l)ri~iciples 
first laid lloivri by Lsmarck, the11 elaboraleii 13)- S ~ P I I -
cer. ant1 Inore recently applied to special cases b j  the 
aatllor and 13~.ofessor Cope. 

I n  a comrriunicaiioil on gro~vth auil death, Dr. C'. S. 
l i inot gave the results of tell thonsinld nleasnrcinents 
of weight of growing goinea-pigs and other ;~iiim:tls 
fro111 birth to matl~i,ity. The rate of gron.tl~was 
found to steadily diminish frolli birth onrvaril ; so that 
the loss of power begins at  once, and continues r~lrtil 
death. The conrmoli views of cleat11 were discussed, 
aild the current colrccptions of aninla1 iiidividuality 
mere attacketl. Tile anthor then referred to the 
bearing of our p r ~ s e n t  Imowledge of senescence u l ~ o n  
the theory of life, anrl the relation of life to a mate- 
rial sobs t ra t r~~n.  

A paper oil tile osteology of Ol.eodon mas read by 
Nr. W. I3. Scott, in mhicll this genus was said to 
belong to the brtiodactyla, althougl~ there are some 
strong rese~ilblarlces to tlie Suidae. Vertebrae are ru- 
minant, markedly i l l  the case of the axis. Thoracic 
vertebrae have long 17r'ominent spines, and snlc,ll 
bodies slightly anlpliicoelons. Lumbars, probably 
five in number, are heavy, with short spines and 
broad flat transverse processes. Sacrun1 contains 
two vertebrae wl~icli touch tlie ileum. The tail is 
long and slender, and the legs proportionally long. 
There are a short head and short rnetapodials, giving 
the animal a wolf-like appearance. The radius and 
ulna are distinct. 'I'hecarpus coilsists of eight bones, 
including the pisiforrti. There are short unanky- 
losed metacarpals. Tlle ungual phalanges are long 
and pointed, as in Hyopotamus. A wdimel~tary  
pollex is present, this being the only artiodactyl v i t h  
one. 

Nr. J. Struthers, in a paper on finger-muscles in 
Megaptera longimana, arid in other whales, records 
rndimentary flexor and extensor muscles in these 
animals, and shows that they are inore or less used, 
as the muscular fibres ace red and not degenerated. 

Dr. G. X. Sternberg described his experimental 
research relating to the etiology of tuberculosis. The 
autllor repeated the inocnlation experirneats of Icoch, 
with si~nilar results. The experiments of Formad 
to i i~duce tuberculosis ill rabbits by introducing into 
the cavity of the abdome~t finely powdered inor-
ganic material, have also been repeated with entirely 
negative results. The author lield that Eoch's bacil- 
lus was an esseiltial factor in the etiology of tuber- 
culosis. 

Dr. C. E. Bessey, in a paper on the adventitious 
inflorescence of Cuscuta glomerata, stated that the 
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esarnirlation of young plants shoms that the inflo- 
rescence is developed from numerous crowded ad-
ventitious buds, and not by the repeated branclliilg 
of asillary flovering branches as co~nnlonly stated. 

111a paper on the hitherto unl;nowrl mode of ovi- 
position in the Carabidae, Prof. C. V. Iiiley records 
habits of C'hlaenins impunctifrons, traced frorn the 
egg IIP. The egg3 are laid singly in cells made of 
mud or clay, oil the under surface of leaves. 

Xrs. A. U. Ulaclcmell read a paper on the cornpar%- 
tive longevity of the sexes. The study mas exhaus- 
tive, and tnalle on statistics from all parts of tlie 
worltl; and the grentcr loligevity of morllall over liian 
was establisl~cd. 111old conutries the females pre- 
poliderate, nrliile iiiales lead in rlemly settled oues. 
Up to eighteen years the males are ill excess of tho 
females: later the females predominate. 

PROCEEDIfVGS OP I'fIl? SECTION O F  

IIISTOLOGY ALVD IUICROSCOPY. 


THE attendance at  this section was very small, 
partly because the other sections tlrew away not only 
Inany members, but many papers also; partly too, we 
imagine, because the American society of microsco- 
pists had helcl its annual meeting a short time previ- 
ously. The fature of this section is soinewhat nneer- 
tail], especially because many of the irieinbers are 
nnn~ill i~ig papers mi tlidrawnto have their l~istological 
from the section of biology. The abolition of the 
section was much discussed, not only aillong the 
nle~nbers interested, but also in the section itself. 
As the nunlber of coinli~unications and the attend- 
ance were both of tlie smallest, the feeling against 
the continuance of the section, with its separate or- 
ganization and equal ra111r with the sections of phys- 
ics, biology, geology, etc., became ve1.y decided ~ v i t l ~  
rnany of those most interested. Finally, Dr. C. S. 
Minot announced in general session, that he  should 
bring up a motion to amend the constitution so that 
section G shall be abolished. This arnendlnerlt ~vil l  
come u p  for consideration at  the next meeting of the 
association. 

Alexis A. Jalien read a paper 011 an itnmersioii 
apparatus for the determination of tlie ieluperature 
of the critical point in the fluid cavities of miliemls. 
The extensive occurrence of carbon dioxitle in min- 
erals renders the determination of its critical point 
important; yet with tlie for~ris of apparatus hitherto 
described for this use, there have been sources of 
serious error. The author described a new device 
for mising a tllili section of a mineral, ~nounted on a, 

glass slide, to an accurately deterrniriable telnperatnre 
upon the stage of the microscope. The arrange~nent 
consists of a thin walled box heated by conduction 
frorn a taper tllrough the copper plate which fornls its 
bottorri, and which projects beyond the stage. Tlle 
thernlometer has a scale ranging from 22O to 4.io C. ; 
each degree on the scale being two centirnetres in 
length, and divided into tenths. The bore and lengt,h 
are so arranged as to bring that part of the scale near 
30° on a level with the eye at  the eye-piece, in order 


