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A rnan reatli. or sees in a 1,uk)lic hall, that  
t n o rlc~ctritieil pith- halls attract or re1)el each 
other. l l e  1e:~riis tliat the lii~man body may 
be charged with electricitj. Straightnay he 
I!egills, npon this basis, to  esl)laill tlie table- 
tipping feats of spiritualistic ~ m e i l i ~ i n ~ s ,  -a 
gross elror.  l~arclly Ii1ol.e rcspectablc t11a11 the 
pure superstitition of the ~ e r i e i t  believer in  
ghosts. 

'l'o nmke such errors irnpossiblc wot~ltl re- 
quire that  rlefinitr, frtiiiilia~ l ~ ~ ~ o w i e d g e  of things, 
in tl1c.i~ cyua~~titatirc relations, wliich is  harcllg 
to be obtained nitliout actual contact. I t  
\~otilel require a Inhorntory training ; ant1 i t  is 
l)e111al)s imimshible to lilalre prul ision for u 
vely cvie~ltlecl t r a i r l i ~ ~ g  of this sort i n  an! 
sc<l~cme a 1011.of general cclllc t '  

'1'11~ tentielicy of tlic tilnes. h o ~ \ e v e ~ . ,is  
towcrrcl tllc ol!jerfi\ e allel cspcrimental ill teach-
i11g ; and it is p ~ o h a b l c  that the rest few jears 
will see changes irr the mctlrocls co~isi t l r ral~le  
of general instructiorl in p11~ qicos. 

WIIIRI, Ii'I,VDS, CYC'LOLYES, 11A'l) TOB-
N A  11OES.I -111. 

)YE 1 1 1 ~ )  now pass on from the slilall t l q -

time nliirls of dry air to the larger, long-cntlnr- 
ing storms that arc  accoml~aniecl by rain ; and 
here mill be met two new clcrncnts, -the cftcct 
of cor~clensing vapor, arld the e fcc t  of the 
t~:trth's rotation, -botli of great  i~nportaucc. 
As R sample nnclcr this seconcl Ileading, we 
may t:lkc orie of the cyclones or the  Bay of 
Bellgal ; for the storms there arc  very ch:~r:~c- 
teristic of their class, a ~ ~ d  h n \ e  uf  late j e a r s  
rcceivctl rilach ca1.efri1 attention. Tllcre is 
good reason for thinking that  these cyclo~les 
generally sl)ring u p  in c ~ l m s .  mnch a s  the  tles- 
cr t -nl~ir ls  hcgin. Tlie seasons and rcgioris of 
their occur1 ence both point t o  that  cont*lusion ; 
for tt o11ic:tl c j  clonei ic1cm never to  hegin ill 
n ell-established nint l -c~~rrents ,but rather in :L 

place of' quiet. neali,  o r  ~ a r i a b l e  winds. Ey 
India,  for esaml,le, tlie cyclones are  allnost 
unknown during the p r e ~  :llence of' the steady 
h l o l ~ i n gmonsoons, but are not tmcomlnon a t  
those seasons 1~11en the monsoons c h m ~ g e  : that  
is,  a t  tiriles when the air has no well-established 
motion, but s t a ~ l d s  abont idly, waiting for x 
decisive con~niancl to  nlove on. 1)nrino these ?
idle times of stagnation, t l ~ c  lonrcr an. may 

1 Continued from S o .  40. 

bccorne e r r  n7mm ~11dmoist, and so plepa1.e 
f o ~ ,a storrny overturnir~g.  The  calm that  pre- 
cecles n cyclonc oftell l~laltes part of the  de-
scriptioil of w storm :it sea : the air is close 
alicl oplxessively warm ; the water settles d o ~ n  
to a glnssj surface ; and now n e  msy see, 
what is  not a1n:iys c l e a ~ l y  espressed, that  this 
cwlmness of tllc water, nnci ol)p~ecssi\ e heat of 
the nlr, are not tlntececlelrt rffec ts of tlie corn-
ing storm, bnt are a c t ~ ~ a l l y  thattilt' ~o l l ( I i t io~ is  
allow aricl determine the heg in t~ i~ ig  of a storm. 
T h e  walmer tlicx air arrd the qrric>ter tlie water,  
the  longer nus st 1 1 ~ ~ \  been tlie preparatoryc 
s tage ;  the g~ciltcl.  tilt. q~ l i~r i t i t jo f  solar force 
collectctl i l l  th(, loner  :~t~nobi!licrc, thc Inore 
violelit n ~ l l  i)c tlrc st01 111\\lie11it I~cgins. Tliis 
wain1 c*:rirn i i  rr:tll~ tlic cnihrj o of the c j  c lo~ie ; 
and, if it l ~ elong enough ill a proper Iatrtntle, it 
will grow to ~vcll-cle\ eloped m a t r ~ ~ i t y .  

It is often stated that  tropical oce:inic cy-
clones t ~ g i n  a t  the  nieeting of two opposite 
corrcllts of air ath her than a t  n time of calm. 
'I'his ma! be tlrlc for some cases, : ~ n d  andoitbt- 
eclly has a very general applic:ttio~i in temper-
ate  latitudes ; but it  seerns more probable that  
in t l ~ c  Bellgal c j  clones, and most other tropical 
hrirricancs, this stage is  a little later tllan tlie 
earliest I~egiilning, atitl is really the f i ~ s t  tlc- 
~~e lo l?mcnt  generalo f t h e  inhloming uintls. 
c : ~ l ~ nmoulil rloubtless be found l o  1)rccede such 
ol~pose(l currents if observation cor~ld trace 
the anteccdent c o ~ ~ d i t i o ~ l s  a little farther hack 
than is usually l~ossiblc. 'I'he principal con-
trasts b(>t\vcen the desert-aliirls and the Hengal 
cyclones, a t  the time of their beginning, may 
I)c thus summarizccl :-

First ,  T h e  area aild uniforrnitj of the sur-
face on which the clistarbance is t l c ~eloped is  
much greater on the ocean than on the desert.  

Scco~ld,  Ti1e1.e is a lower temperature, bn t  a 
much greater a~nourit  of lieat, surface for sur-
face, in the c j  clone's cmbq-o, than in tlic whirl- 
wind's. 'l'lle temperature o r  the air over the 
ocean seldom evcectls 95" : over the d e s c ~ t  
sands it  may often rise to 340' or 150" close 
to  the g r o ~ ~ n d .  But  on the clese~t  tlie s t r x t o ~ n  
of air that is so cscess i \e l j  n:~rmecl is  yeray 
th in ;  it often fails to  reacll the height of a 
man's  eye, and so  gives the appearance of 
a rliil-age : while over the sea, although the 
lower stlaturn is not so warm, its thickl~ess  is 
greater,  :inti thcre is more of it  narnlcrl. Vrhat 
it  lacks in te~npcrature it niore tlinn makes up 
in quantity. 

Third, The presenc4e of water-vapor over the 
ocean nlal<esa most inlportallt contrast betmeer~ 
the two cases ; and it  is  on this :tccount t11:lt 
the warm sen-air is cooler t l ~ a n  the hot clcsci t-
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air. Water-vapor is not nearly so diathermous 
as dry air. Much of the heat that would pass 
down to the sand on the desert is  held back 
by the vapor over the ocean, and some is 
caught again from the heat radiated upwards 
by the water, so that a considerable thickness 
of air is warmed. Of still more importance is 
;the vapor's action as a great storellouse of 
solar force, required in tlie process of its evap- 
oration, generally known as ' latent heat.' For 
all these reasons, the accumulation of energy 
in the preparation for an oceanic cyclone is 
vastly greater than in the innking ready for a 
desert-whirl. 

(To be continued.) 

*'ON THE OSTEoLoGY OF 
PHALACROCORAX BICRISTATCTS. 

ITis a fortunate thing for science, that time 
allowed many of our Alaskan explorers to 
bring back in their collections, and to the mu- 
seums, skeletons of so many of the rayer forms 
of the vertebrates, particularly the birds of 
those unfrequented regions. To Dr. T.11. 
Bean and Mr. 11. W. Elliott, both of the 
Smithsonian institution, we are under lnsting 
obligations for sucli material, and for making 
SO good use of their advantages. The writer 
has enjoyed the unusual privilege of examin- 
ing and studying long series of slreletons of 
Lobipes hyperboreus, IIaematopus niger, rare 
forms of IZissa, Larus, and Sterna, mkny of 

in t l ~ e  second volume of his ' Comparative 
anatomy and physiology of vwtebrates,' on 
p. 64, speaks of a bony style that is attached 
to the occiput in the corrriorxnt as one of the 
cranial peculiarities of the class. 'l'his author 
does not mentioll its use ; and as the writer 
has not a cormorant before him intact, with 
all the soft parts, i t  would be hardly safe to 
gfve its exact fi~nction in this bird's econ-
omy : but as I do not believe we have a figure 
showing the site of this bonelet, an illustration 
of the skull of Phalacrocoras is here given, 
showing, life-size, the right lateral view. 
This prominent stxle is seen protruding from 
the summit of the occiput in my drawing, not 
as a s~ inous  outgrowth from that point, but 
ratheras a free bone, concave below,-separated 
into two concavities on its superior aspect by 
a s h a r ~ ~  median crest that is developed on its 
entire iength, -a transverse ellipti&l facet an- 
teriorly, that artic~ilates freely with a cone-
sponding one on tlle occiput. 

At the base of the cranium, we find that the 
pterygoids are completely overshadowed by 
the sub-compressed but rather la]-ge brain-case 
above. There are 110 basi-sphenoidal processes 
thrown out to meet these bones. The poste- 
rior halves of the palatines form a close union 
all .along their median and inner margins, 
which l>ortions are much spread out horizon- 
tally. Beyond, they become narrower ; and in 
the space that we find existing between them 
we observe a long attenuated vomer, terminat- 
ing anteriorly in a free, pointed extremity. 
The cormorants belong to the Dyspol:omor-
phae of Professor I-Iusley's classification ; and 
he and other eminent anatomists have given 
other cranial characteristics in their clescrip- 

Fro. 1.- Skull o f  Phnlncrocornx bioriatatus, life size; right lateral view, ahowing occlpitnl etyle, at. o. 

tlle auks, puffins, and the likc, -nearly all 
from the source that 1 have mentioned. 

I t  was during the course of my esa~nination 
of these sub-arctic rarities that my attention 
was called to several poiiits of interest in x set 
of skeletons, represei~ting three young and nu 
old one, of x species of cormorant, Phalacro- 
corax bicristatus, forming part of the collcction 
of the last-named naturalist. Professor Owen, 

tions of this well-defined group. 'I'he rumi 
of the lower mandible are deeply grooved on 
thc inner aspects of the dentary portion ; and 
these elements, originally free, retain their 
sntores, distinctly marked, through life, where 

*they join the other interested segments a t  the 
posterior moiety. Seventeen vertebrae are 
found in the cervical region, before we arrivc 
a t  one that bears a free pair of ribs. Of this 


