
logical society of Vmnce, he has 11srnec1 it 
Titanophasma Bayoli. The interest attaching 
to this remarkable creature, nrliich hns liot be- 
fore bee11 figured, niid to allother sornenrhst 
smaller species publisher1 by him five years 
since under the nallie of Protophasma DIP 
masii, is twofold. First : scarccly any group of 
Orthoptera is so specialized as tlie Phastllicls, 
or m:llliiug-sticks ; arid one nould 11:lturally 
look upoil these bizarre creatures as l l ~ e  last 
terril ill a long series of Sornis in n spccial line 
of developrne~lt. 'd'hcy had neA7er been foounil 
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B N A ~ ' O I ~ I YA N D  HISTOLOGY OF 
POL YOPHTHALlldUS. 

Tnrs interesting genus, which was first discovered 
by Dujardin in 1839, and more fully described by 
~na t rg fages  in 1850, is the subject of a fine mon6- 
graph by E. hIeyer in the Arch20 fur mikroskopiscile 
imutoi)rie, xxi. 769. The transparent worn1 is 15-18 
nlm. long; has twenty-eight bristle-1)earing segme~~t s .  
foliomecl by eight srnootll. very small ones, none of 
nd~ichare marked exter11:~lly. The bristles form tnrc~ 
r o w  on each side. Xost remarkable are the eyes: 
of \vliicll there are three on the head, and sereral: 
pairs or1 tlie body. I n  P, pictns, the species investi- 
gafecl by Xcycr, there nre twelve such pairs, 011 as 

fossil, escel~ting in one or ill Inany scgnlents. The external cuticula is of nearly t n o  f ~ ~ ~ ~ g n i c i i t s  
llniforrn thickness. except over the sensory organs. amber, ~vlie11 suddelily tlie upper coal-measures where it is thinned out;  but t,lle hypodermis varies 

of Cornmentry revenlctl a conbitlet-able ~i~ui l~her  considerably, and is composetl of narrow cylinder
of fornis, of which M. Broagninrt lins only 
tlescribed two. EIe points out, that tliey differ 
from modern t jpcs  in certain festnrcs, sucll as 
the relative length of the pmts of the tlioras 
ancl legs ; but their connectioit wit11 l i ~ i n q  
1'1-taslnida i i  unmistalrable. he~oiicl: tile 11ind 
~vingsare of ti t ~ p eTery differeut fro111 tliose 
of living Phasmida, :nlcl :~ccorcl closclj*, as 
pointed out in lriy paper OII The eccrl~jtypes 
of insects, wit11 those of :i n~liolc group of 
cletaclied wings f'o~nitl in carboniferous beds 
in Europe nncl Arntlrica (I)ic+tyonc~~i~a, l'aolia, 
13nplophlcbinni). Tilebe ]lave always bee11 
looked up011 as Neuroptern. I t  call liarclly 
be doubtecl th:lt these n i~ igs  hclong to this 
early type of walking-sticks, -a ltrobal)ility, 
we may ailcl, slrengtilened by u~~ltuhlishecl 
~riaterinl in our l~ossession. Were we have 
clear e\iclence of the prescntc, ill early times, 
of sj-nthctic typcs of 111al;ltctl u1l:~ractcr. 21s 
11. Bro~igniart illforms me tlint lle I ~ a s  now 
over five 1111ndrecl :11ic1 fifly specimens of arthro- 
pocl re~linins iiotn ('oi~imentry alone, and as 
our owl1 Pllazon-('reelr l)ctl., 1i:lr-e ciorthtless 
vicldetl as Inally. we nlay look for lunnp l;ew 
rcrelillions ,~oncc rn i~~g  the ear15 itrsect fa'nunn 
of our globe. 1 a111 :tlr~atly ;~cq~~: i i~~tec l  wit11 
lialf :r clozc~i or nlorc specier of Uictyoneura 
ant1 allied gcne~a horn our Arncric~~nconl-
fields, notai~ly from L'r~insylrnnia. 'l'lle fig-
ures we g i ~  hkctcllc.;,e arc t'ro~n JI.  I '>rong~~iart '> 
~.eilnccd lincallr oonc~-l~alf. The body is t11:lt 
of the original s l ~ e c i n i , ~ ~ ~  of' 'I'itai~opha+ma de- 
sc~ibcili n  the Coinptes re?~clus of I)ec. l l .  
Th(. \\ing, his latest cliscorcry, n i ~ d  not j e t  
clesclibed, has rnelely bee11 mentioliecl by JL. 
Uronglriart. in the bulleti~i of the entomologi- 
cal society of Fratice : it  was fomirl detaclled ill 
the snmc hetls, ancl is conjectnrecl by hiin, 
not r , i t h o ~ ~ t  reason. to belong to tile sanle 
or a closely allied species. Of' l'rotophasma, 
sl~ecitnens h21 e 11ee11 fo'ou~~cl n-ith thcl wings 
:ittachecl to the 1,ody. Sa\r~rl:l,El. SCIIDIIER. 

cells and relatively large nnic~ellular glands, \vI~ich 
last have granular contents, an o n 1  nucleus, :tnd ;r 
cross-sllaped opening tllrough the cuticala for the 
tlnct. The external coat of annnlar rnusclcs is very 
imperfectly developed. The rernainirlg inuscle~ rc- 
sernble tllosc of other annelids. The bristles arise 
from tlie l~ot,t,om of four poclicls in each seglaent: 
the pocliets (?iu?sae)are illraginations of both the 
ilypoclerrnis ant1 r:atici~ln; but tlle hypoderm cells are 
cubical, and not cylinclrical as over. the rest of the 
body. Tlie brain is Bept in place by a set of threads 
of n~uscnlar itnd co~lnective tissne, which run from 
~ a r i o n s  points of tlie body-wall to the cerebral ell- 
vclopes. A detailed cicscription of the nervous s ~ s -
tein is given. The ventral cord is nearly unifogm. 
and has no distinct ga~iglionic swellings. I t  lie$ 
close against the skin, wliich ctit.ectly lultlenieath it 
is reduced to a thick cuticala with a matrix of flat 
cells, which pass snddenly on either side into the 
layer of ligpodermal cylinder cells. There are t ~ v a  
1)airs of peripheral nerves in every segment. Tlie 
sensory organs are nurnerons and interestil~g. 7'11e 
organs of touch are the cephalic and anal papillae. 
The former is a small elevation of the inteoument of 
t,he forehead, covered with a delicate cnzcula arid 
t11in hyl)odernlis, and ~.eceiving a nnmber of nerve 
ti1ament.s. The nine anal papillae are sinlilar iri 
structure, but project more. There are also the so-
cr~lleil labera1 organs, a pair in each bristle-bearing 
segment, w11icl1 are probably lionlologons with the 
seiteizorgr~iaecliscorerecl by Eisig in the Capitellidae. 
They lie between the two bristle poclrets of cacll srg- 
merit, and hare the form of hemispherical projec- 
tions, probably covered in life with free sensory hairs 
arising From the modificd hppoderrnal cells, which 
rest upon a ~,eriplle~*al ganglion, from which they are 
separated by a tllin nielnbrane; the rnerr~brane is 
pierced by the cells to establish theirco~~neetion with 
the ganglion. There are beaker-shaped organs, hav- 
ing cvitlrnt rcseinblance with t,liose of fishes and the 
Capitellidae, b11t present onlv in a single cephalic. 
pair. There is sl,so a psir of ciliated pits of horse- 
shoe shape 011 the oral segrrlcnt. 'I'hese pits are in 
structure qliite complicated; a ~ l d  their l~otionl Iias 
hair-bearing srnsory cells, whicli are greatly elon- 
gat,ed, I l a ~ e  rod-lilrc nc~clei, anti rest uporr a ganglionic 
layer, to n~hicli rilns a large special nerve. There is 
an evident Iiislological siillilaritg betwcen the ciliated 
pits, the bealter-shaped organs, and the lateral organs. 
Tile lateral eyes are of two sizes, tliose upon t l ~ e  eightli 
to  the fifteenti1 segments, both inclosire, being nearly 
twice as large as tlie iuur other pairs: they all lie close 
against tlic i~ltegument, tlie overlying cuticula an6 
llypodermis being both very mucii thinned. Tilt, 



oval lens lies close against the hypodermis, and can 
be strongly stained with haematoxylin. From the 
inner surface of the lens delxend a cluster of pris- 
mat,ic cells, with nuclei in their bascs, or ends away 
from the lens. These cells fill up the interior of the 
eye, arld are enclosed in an envclope, ~vhicli is fibrous, 
p~girienteti, arid nucleated. The fibres probably are, 
in part at  least, ramifications of the eye-nerve; the 
envelope is separatcd from the i1111er cells (so-called 
glnsskijiper) by a limiting membrane. Thesc eyes 
conform, therefore, in their structure, with the linowil 
type of annelidan eyes. The three cephalic eyes are 
embedded in the brain. Their most relaarliable 
peculiarity is the extension of the envelope of the  
eyes over the lenses, where it is much thickened. 
Eacli eye has thrce lenses (in P. pictus), but other- 
wise is similar in structure to the lateral eyes. Three 
pear-shaped vesicles lie beside tllc eyes : these IIcyer 
belicvcs to be probably otocysts. The digestive 
tract has five divisions: lo,the mouth cavity, is a 
rather long cylindrical tube; 2O, the pharynx, ex-
tends in many windings and folds to the end of the 
fifth body-segment; it is quite muscular, antl has 
numerons peculiar glands opening into i t ;  these two 
parts appear to correspond to the forc-gut, while 3 O ,  

the oesophagus, seems rather a portion of the micl- 
gut, since it is lined with ciliated epithelium; 4O, the 
largest division or stomacb proper, which has two 
ventrally placed glandnlar coeca at  its anterior end; 
the coeca are lined with an  epithelium cornposed of 
two distinct lririds of cylinder cells; the stornacli has 
an external wall of fibrous antl connective tissue, 
within wllicli is a close networli of large capillaries, 
wl~icll gradually beconies inore and more irregular 
posteriorly; the cpitheliu~n over the capillaries is 
ciliated, but over each mesh there is a single cell, 
which extends down between the vessels, and itself 
forrns a complete glandular bag, ant1 represents a 
hitherto unlr~iown type of cell-form; So, the end- 
gut, is very short. The vascular system is well devel- 
oped, and is described in detail. A short account of 
the body cavity is given; the structure of the seg- 
mental organs was not elucidated. The sexual organs 
have been accurately described by Quatrefages and 
ClaparBde. C. S. ~ I I N O T .  

THE 	GLACIAL TJIEOIZY BEPOIZE THE: 
PHTLd DELPHIA A CADEiLlY. 

AT the nieeting of the Academy of natural sci- 
ences of Philadelphia, Feb. 13,Prof. Angelo Heilprin, 
referring to the subject of glaciation, stated that ill 
his opinion the vast ice-sheet which is generally sup- 
posed to have covered, during the great 'ice age,' a 
considerable portion of the n0rt~l1er.n region of the 
European and Nortli American continents, conld not 
have had its origin, as is maintained by most geolo- 
gists, i n  a polar ice-cap ; since it may be reasonably 
doubted whether any accumulation of snow and ice 
in the far north could ever have attained a magnitude 
( in  height) suficient to have propelled a glacier with 
an e~t~imaled tllicl<ness of several thousands of feet, 
to a distance of hundreds of miles, and up mountain- 
slopes to an elemtion of five or six thousand feet,. 

The height of such snow-accurnnlation mnst ne-
cessarily depend upon two circumstances: lo, the 
quantity of aqueous precipitation; and, 2O, the upper 
limit i n  the atmosphere to which clo~lds m.ay attain. 
I t  is well Bno\vn that  as a rule clouds rise highest in 
the regions of highest temperatures, -the equatorial, 
-where the vapor absorption by the atmosphere is 
greatest; and, for a similar reason, higher in summer 
than in winter. The minimum rise will therefore 

take place in the polar regions, and necessarily during 
the polar winter. High (discharge) clouds in the ex- 
trerne north are stated by arctic explorers to be a 
rarity, and hence precipitation in the form of snow 
must be restricted to a comparatively low atmospher- 
ic zone. 

No great accumulation of snow can take place 
above this zone, which must consequently bc of the 
height of the ice-cap. As a matter of fact, the officcrs 
of the late arctic expedition under Sir George Nares 
observed that  the crests of t,he greater elevations wcre 
tlcvoid of snow, and that  in the winter-months there 
was altogcbher, even in the low lands, very little pre- 
cipitation, heavy precipitation beginning only with 
the spring-months. The greatest snow-clad clevation 
in Grccnland is Washington Land, supposed to be 
6,000 fcet, which gives origin t.o the great I-Iunlboldt 
glacier. L41t l~o~~ghthis peali is completely bnried in  
snow (of undetermined thicliness), it may be safely 
doubted whether, unless ~ ~ r i t h  a warnlei. climate, snow 
of any great thiclr~iess coultl possibly accumulate on 
a summit of mrich greater hcight. If not, the cit?va- 
tioa, in the opinion of the spealier, was entirely in- 
adequate to account for the phenomerlon of glacial 
propnlsioiz southward to the extent required by gcol- 
ogists. 

Prof. II. Carvill Lewis reriiarlied, that, notwithstand- 
ing the difficulties in the wag of a theoret,ical ex1)larla- 
Lion, the  fact of a great continuous glacier iit tbe 
time of ~naxi i l lu~n glaciation seeri~ed clearly indic;<tcd, 
at; lcast in America, by tlie nunierous observ:ttio~is rc-
cently tnatle. 13e described the extcnt of the glacier 
in America, as indicated by its terminal morailie, anti 
stated that  the close similarity of its phenomena a t  
distant portions of its soutliern edge indicated a 
continuous ice-sheet. The continuous motion of its 
upper portion is sbo\vn by tht? uniform direction of 
glacial striae upon elevated points. Thus the  south- 
west direction of the striae upon the mountain- 
tops of northeastern Pennsylvania was identical with 
that upon the Overlooli RIo~mtain of the Catskills 
and that  of the Laurentian of Chnada. The striae 
at  lower elevations conformeci rnore or less to the val- 
leys, and did not indicate the general movement of 
the ice. The thicltness of the glacier increased north- 
wztrcl, the rale of increase clitninishing as its source 
is approached. This latter point has not heretofore 
been appreciated, although observer1 some time ago 
by Dr. Hayes in the case of the Greenland glacier. 

Recent observations by the speaker in Pennsylvania 
had shown the glacier to be 800 feet thick at  a point 
five miles north of its extreme southern edge, ant1 
2,000 feet thick a t  a point eiglit rniles from its edge, 
vhile i t  mas only about 3,100 feet thick one hundred 
miles farther north-east,, and about 5,000 feet thiclr 
three hundred miles back from its edge. The amount 
of erosion it caused npon rock surfaces was in some 
degree a measure of its thickness, being far greater 
in Canada, even upon the bard 1,aurent)ian granites 
of that  region, than in Pennsylvania, -where even 
soft rorlcs were but slightly eroded. 

The present thicliness of the glacier i n  central 
Greenlari(1 was considered, and the nlagnitude of cer- 
tain icebergs dctacheci from it given. A friend of 
tho spealter had within a fen, rnonths seen a floating 
iceberg near the coast of Nelvfoundland which stood 
SO0 feet above the water by measurement, and rnay 
have bet:n therefore nearly a mile in depth. Dr! 
Hayes saw an iceberg aground in water nearly httlf a 
mile deep. 

That the great glacier flowed up steep inclines, wa.8 
abu~ldantly proucn by recent observatio~is of the 
spe:ilrer in Fenusglvania. 31e i~istancetl the stria(* 


