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Ten storm-traclts were tracecl across the 
ocean. Of these, a very severe one mas felt 
in the north Atlantic from Feb. 4th to 7th. 
The wincls were of ~ ~ n n s n a l  seveiity, ancl press- 
ures as low as 28.1 inches n-ere repo~~tecl by 
several steamers. This storm, however, was 
exceedeel in extent ancl severity by most ~ i o -  
lent gales from the 12th to the 16th, when press- 
ures below 28 i ~ ~ c h e s  mere recorded. 

The total moreiile~it of tlie air on Mount 
Washington (as iaclicalecl by a specially cle- 
vised Robinson'j anemometer) mas 32,404 
miles, there Il)cing 1,82,> miles on the 17th. 
Winds o ~ e r  100 ~niles per hour were reported 
on the l s t ,  17t11, 26th, ailcl 27th. 

Niiietl--two caut ionar~ signals mere clisplayed 
during the moiltli ; of which 75, or 81.5%, mere 
justified by winds of at least 25 miles per hour 
within 100 miles of the station. 

The most extensive auroral display was that 
of the 24t11, ml~icll nras observed on the New- 
Englalld coast, and from tlie lipper Mississippi 
to Yfashington Ter~itory.  A u r o ~  as are also 
reporter1 on tlie l s t ,  4th, 5th, 13th, 23t11, 27tE1, 
ancl 28th. Prof. D. P. Todcl of Aiiiherst re-
port* suilspots iilost nnineroiis on the 12th and 
13th, aild least on the 23d anel 24th. Unusual 
earthqnalce-sliocIcs mere experieilced on the 
4th in Illinois, 171ichigar1, S e w  I-Iainpshire, and 
Maine. I t  wo~iltl seem, that, a t  the same time, 
shoclts were fclt in Agrani (IIungary) and 
Maclrid (Spaiir). as cablecl to the New-Yolk 
Heralcl. On tlie 27th another notable shoclc 
was felt in Connecticut, Rhode Island, and 
&Iassachusetts. 

T H E  LA.W OF NUCLEAR DISPLACE-
MBATT, A i W  I T S  SIGhTIFICANCE IN 
EAdBRYOLOGY. 

DUI~I~YGhis investigations upon the develop- 
ment of fishes, mollusks, and arthropods, the 
writer's attention has heen drawl1 to the physio- 
logical relatioils of the food-yellt, and the germi- 
nal matter of the ova of these forms. A more 
thorough stncly of the relations of the two prin- 
c i ~ a l  mnterials of the ova of rarious forms 
has lecl him to the concl~ision that there is a 
general law ~ ~ l l i c h  largely, if not entirely, deter- 
mines the mode of deavage xl~pareiit i11 various 
embryological types. ilpproximxtions towards 
a general statement of the law have beell made 
by Von Uaer, Haeckel, Balfour, Whitman, and 
Mark. ;\IS only object is to present what I 
believe to be some nenT evidence, xncl to exteild 
the scope of what appears to be a11 important 
generaliz a t '  ion. 

There are only two clearly marked types of 

ova. These are, first, the holohlastic or evenly 
segmenting, and, secondly, the iilcroblastic or 
unevenly segmenting. The so-called centro-
leeithal type is founcl almost altogether anloilgst 
the arthropods, and seeills to he i11 a great 
ineasure characteristic of them ; but, upon close 
examinatioil anel comparison, I believe it will 
he found that this mode of segmentatioil is not 
so widely different from that met with in the 
ordinary meroblastic ovum. lvliatever may be 
the opinion with regard to the claims for the 
recognitioil of two or three types of segmeiita- 
tion, there can be but two forms of ova cliscriini- 
natecl in the a~limal kingdom ; riz.,  those with, 
and those withoot, a foocl-yelk. Those without 
foocl-yelk may be called 7~omoplastic;that is, 
they are co~nposed of but one ki~icl of plasn~a,  
all of which is germinal. The first segmeata- 
tion-nucleus is central in position after fertili- 
zation, so that tlie first cleavage divicles the 
ovum illto two eqnal segmentation-splieres- 
The resnlt of further segmei~tation is to divide 
the total gerniinal mass into tolerabljr even-
sized spheres. The other type, opposecl to 
the foregoing, may be calletl the heteroplastic. 
by which it is iritendecl to signify that two 01. 

more proteicls may enter into the composition 
of the egg, besides oils in the form of drops. 
A t  the time of matilrntioi~ and impregnation 
the nncleus is tlisplacecl from its origii~al cen- 
tral positioi~ to a renlarliable extent ; in fact, 
it  may be so displaced, as compared with its 
positioil in very young eggs, as to appear as if 
i t  were altogether srtperficial or parietal ; as ill 
the large ova of fishes, reptiles, ancl birds. 
This parietal position of the first segmentation- 
nucleus is not its original one, as  an investiga- 
tion of the clevelopi~~g ovules in the ovaries of 
these forms will sliow ; b ~ t ,even long before 
the first segmentation-uuclens is formed by 
the fusion of the male and. female pronaclei, 
we actually fincl, that in some cases the ger- 
niinative vesicle has migrateel from the centre 
of tlie ovum, towards the periphery, without 
having sufferecl any marked change ia size. 

'I'o what cause is this permanent displxce-
ment of the egg-nucleus due? TITe find it to  
occur o111y in those ova in which we mag- detect 
two sorts of plasma. 01, in those mith germinal 
matter to which a second or passive quantity of 
matter has beell acldecl cluring the iatra-ovalinn 
growth of the egg. The ndtled inaterial may 
be in the form of a clearlg- defined yelli, or it 
may nislte its preseIlce inaiiifest only xftcr tlie 
beginning of segmentation, by agqregatiag a t  
one pole or centrally as x less l~omogeneous, 
more granular mass than the portion direchly 
involved in the process of segiiieiltation. The 
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germinal matter, protoplasm of the egg, is the 
self-motile part. The yelk or deutoplasm, on 
the other hand, is often composed of spherules, 
granules, plates, or oval bodies, and is convert­
ed by metabolic processes into the first during 
the later stages of development. The first is 
the potential part of the egg : the latter is the 
passive and nutritive. Wherever the yelk is 
greatly in excess of the germinal matter, the 
embryo is often far developed, as regards mor­
phological details, before the deutoplasm is 
nearly all absorbed, its final absorption being 
accomplished largely through the intermedia­
tion of the vascular system of the embryo ; as 
in the ova of fishes, birds, and reptiles. The 
greater the mass of the yelk in proportion to 
the bulk of the germ, the more extensive is the 
permanent displacement of the nucleus from its 
original central position as observed in the 
young ovicell. The displacement of the nu­
cleus, or germinative vesicle, would then ap­
pear to be due to the development of the yelk 
as a deposit of material of a lower grade of 
differentiation than the germinal protoplasm in 
the central part of the egg^ as in meroblastic 
and centrolecithal ova, from the central portion 
of which the nucleus has been repelled, and 
taken up into the germinal matter. 

In the eggs of osseous fishes it is certain 
that the protoplasm, or germinal matter, is ar­
ranged on the outside of the yelk, or deuto­
plasm, in some cases, or sends clown processes 
or a meshwork into the latter, prior to the 
time of the formation of the germinal disk ; 
so that the teleostean ovum actually passes 
through a centrolecithal stage. In birds and 
reptiles, this probably occurs during late in-
tra-ovarian development, as impregnation must 
occur before encapsulation in the shell, which 
is formed in the oviduct after the albumen, or 
4 white,' has been added. Every grade of pro­
portion, from a very small quantity of deuto­
plasm up to an excessive amount as compared 
with the germinal protoplasm, may occur; so 
that no sharp line of demarcation exists be­
tween truly holoblastic and truly meroblastic 
ova. The degree of inequality in the seg­
mentation is therefore, generally speaking, 
dependent upon the amount of deutoplasm, or 
food-yelk, which is present, and the degree to 
which the germinative vesicle has been per­
manently displaced from its central position. 
This is, however, qualified by certain second­
ary modifications, to be discussed at the end of 
this paper. 

This principle accounts for all the forms of 
unequal segmentation, even including the cen­
trolecithal, where the peripheral segmentation 

of the germinal matter ultimately displays the 
working of the same principle of the repulsion 
of the nuclei from the deutoplasm, and their 
attraction for the outer protoplasmic segment­
ing stratum. I t , however, explains most 
beautifully what it is that determines the de­
gree of inequality between the first segmenta­
tion-spheres of all truly meroblastic ova. I t 
is therefore of fundamental importance in a 
scheme of the primary laws of segmentation. 

The expulsion of the germinative vesicle 
from the centre of an evenly segmenting egg^ 
to develop the polar cells, is not to be con­
founded with the movement of the nucleus 
towards the periphery of the ovum while still 
in its follicle, in the large^elked meroblastic 
type. The distinction between these two 
cases, I believe to be fundamental. In the 
ovum of Ostrea, Unio, Mya, etc., the nucleus 
at the time of the emission of the egg is still 
approximately central in position, although 
the ova are slightly meroblastic ; while in Lepi-
dosteus, for example, the nucleus of the nearly 
mature ovarian ovum is actually peripheral, but 
has not yet been broken up, or lost its form. 
Moreover, in the holoblastic type, the nucleus, 
after its metamorphosis and conversion, in part, 
into the first segmentation-nucleus, is again 
repelled towards the centre of the egg^ — a phe­
nomenon which does not occur in any meroblas­
tic ovum with a germ-disk of relatively small 
dimensions, lying upon a disproportionally large 
yelk. This is a vital distinction, and one 
which, as far as I am aware, has not been in­
sisted upon in the discussion of nuclear move­
ments. A few illustrative diagrams from the 
actual subjects will make my meaning much 
clearer. 

Fig. 1 represents an ovicell from the ovary 
of the common eel, enlarged ninetty-six times 
to show the nucleus (n) in a nearly central po­
sition, with a very large number of very small, 
globular nucleoli adherent to its walls. The 
surrounding plasma (p-{-d) may be taken to 
represent both protoplasm and deutoplasm, but 
in a still undifferentiated state. Fig. 3 is an 
ovarian ovum of the bony gar (Lepidosteus os-
seus), very nearly mature, without its granulosa 
or follicle represented, enlarged seven times. 
The nucleus (n) in this section has approached 
the surface of the egg, and is almost or quite 
in contact with an almost homogeneous outer 
protoplasmic laj-er (b) just within the zona 
radiata ( a ) . Upon examining the material 
contained within the inner edge of the pro­
toplasmic layer (&), we find 'that still another 
differentiation of the egg-substance has oc­
curred by which a portion (p) on either side 
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of the nucleus (n) , and extencling around the 
egg as a thin film, has become quite different 
from the true dentoplasm (d),  which consists 
of coarse, flattened, o\roidal bodies, as shown 
in fig. 5 more highly magnified. At  tlie ulsper 
pole of the egg, ancl just below the nucleus (n) , 
the coarser deutoplasm colpusclcs or globoids 

sa.~-'icllybecome smaller ; so tliat the nucleus is 
invested by a dislc (p) composed of very fine 
granules, which is  in a coilclition intermediate 
between that of the esternal protoplasm layer 
(b) anel the deutoplasm or yelk (cl) . I n  very 
immature ova horn the same orary of Lepiclos- 
teus, I find the nncleus in n ceiitral position, 
just as in the ovicell of the eel represented in 
fig. 1; differing? however, in details of its 
structure, co~ita~ning,  as it does, a disti~lct 
network of trabecular fibres. 

The foregoing facts pretty clearly clemon- 
strate the wny in nrliich the yelk ancl germ are 
differentintecl in a lneroblastic egg ; namely, 
by a graclunl separation of the germinal and 
deutoplasmic portions of the ovum, the first 
becoming concentratecl peripheraliy and a t  one 
pole by a graclunl metamorphosis of the cleuto- 
plasm. As  this differentiatioil takes place, i t  
a p ~ e a r stliat the germinat~ve vesicle is repelled 
from its original central position, as sliomn i11 
figs. 1 nnil 3, and that it never returns to  the 
centre of the cleutoplasinic mass, eren after tlie 
polar cells have heen extruded, nacl the reniai~l- 
iiig portion has been collrerted into the nucleus 
of the first cleavage. I n  tliis last regard the 
melob1:rstic ovum is in most striking contrast 
with the holohlastic. Mr. E. L. Mark1 appre- 
ciates this nhen lie remarks, < <  The nucle~ls 
appears ultimately to assume a position of 

' lfaturation, fecundation, and 8cgrncntstion of Limax cam-
po8tris.- (Bull. ?nus.comp, zodl . ,  vi., Xo. 12, p. 517.) 

eqailiblSium, not with respect to tlie whole 
mass of the egg, hut in respect to its a c t i ~ e  
constituents. I s  not, then, this l~rculiarity 
ultimately, thorigh intlirectlv, referable to the 
ant of a rmiform distribution of ileutoplnsm, 

-to the polar concentr:~tion of the protoplasm, 
in other words? " This corers thc ground ; 
but the writer is incliiled to belie^ c that tlie 
cleutoplasm cxcrciscs a vcritxhle repulsirc 
force upon the nnclcus, as shown in thc egg 
of I,epiclosteus, and that in this v a y  only can 
we explain tlie failure of tllc nucleus to return 
to the centre of the lneroblastic orurn after its 
metamorphosis attending the expulsion of tlie 
polar cells, nnd the fusion of the male a11tl 
female pronuclei. 

?'he displacement of the nncleus due to its 
migration cluri~lg the maturntioil of the egg has 
a lxofonnd influence upon the mode of develop- 
ment of the various types, as a1re:iily urged by 
I-Iaeckel. A study of the mode in wliich the 
germ of a fish-ovum is developed may serve 
to inalie the nature of tliis influence clearer. 
Fig. 2 represents an egg of an osseons fish in 
cliagrani~natic outline, witliont its menibrnnc, 
in three phases of maturation, lip to the time 
of germ cievelopment, wliich ma) take place 
without the influellce of the sl~er~natozoon, as 
show11 b7 the obse r~  ations of Ransom, EIoff- 
inann, nncl mysclf. h~the first phase shown 
by the figure the protoplasm ( p ) m:~y surro~ind 
the deutoplnsm ( c l ) ,  or it may form a scnlscely 
perceptible layer on the surface of the egg ; 
at  a later stage this protoplasm has henped 
itself LIP a t  one pole of the egg, as shown by 
the line PI; at  a still later stage the geriniilal 
matter lias aggregated itself into a biscuit-
shaped germ-mass, the outline of which is 
slion-n by the clotted line p II. 'L'lie process 
is sornelimes quite complex, ancl tnlres as much 
as four hours for its con~pletion, ns in the cod's 
egg, in nhich, as in most fish ova, tile clisk is  
formed after the emission of the egg from the 
ovary. I n  other types n distinct 1~1eshvvor1~ of 
protoplasm, continr~ous wit11 the exter~lal laver, 
is insinuatecl betwecn laige J elk-masses ( d j , as 
sliown ill fig. 4 a t  t .  This arrangemeilt seems 
to  be the t) pica1 one :~niongst clnpeoids. The 
process of geral-clevelol~~nei~t osseonsin true 
fishes is therefore esscntinllj simi1:tr to tliat 
n-liich n e  llave described as occurring in Lepi- 
closteus. 

According to Hoffnlann, the iluclcus of the 
first scgnlerltntion is not the one usually hith- 
erto regarclcd as such, which is col~ccrlled ill 
the cli~ision of the gelin-dislc (p)  into t n o  
equal blastomeres or crlls, but its axis in its 
spi~idle stage is placed in n line coiilciding with 
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the axis or cliamet~r of the egg, :i.ncl not at  
riglit angles to it. 'I'l~is is shown in the dia- 
gram (fig. 4 ) ,  in which tlie first scglrientation- 
nucleus has been nletamorplioseil into the 
cleavage spinclle (sp), with tlie upper entl em-
bedclecl ill tile germ-disk ( p ) ,  and the lower 
end einbcclcletl in tlie protoplasmic 1%) er (p'), 
whicll consists of the protoplasmic inr~ttcr not 
incorporatetl into the germ, ancl left over to 
cover the deutoplasm ( ~ 7 ) .  (The thickness of 
the 1 9  er(pl) has been exaggeratecl in the fig-
ure for the sake of clearness.) TVhei~ the spin- 
dle (sp) has selmratecl eqnatorially, l e a ~ i n g  its 
upper end in the germ as its aucl(~ns, ancl its 
lower entl in the protoplasmic layer corering 
the jell<, as the parent of the free nuclei wliicll 
after~varils appear in that la! er, \T e i n q  say 
that tlle true first seglnentation lias occurrecl, 
R-hicli has separated the clentoplasii~ic or ?ell< 
pole of the egg as a single cell from tlie germ- 
cell. We see, therefore, tliat tilt. arnount of 
clcutoplasm in excess of the gerliiillnl matter 
actually rleterinines the plane of scp:wation 
betaeen the germ and the j elh. We can also 
understand how such an arrnngeinent would 
cause the lnocle of clevelop~neilt to be moclilied. 
The ine~oblastic and ce~~trolecithal t j  pes of 
ova, on account of the preponderance in bulk 
of the yelk-mass, are cornpellecl to clevelop 
the blastoclerm from ?lie clisk by spreacling, or 
(yibole, or by simulta~leons superficial delaru- 
ination, and. cannot be clirectly transforined 
into a h o l l o ~ ~b las t~~ la ,as in a holoblastic 
ovum. 

The consequences of the clisl~laceinent of the 
nucleus are therefore of great significance in 
(~mbrjology ; but the adaptations resulting from 
the permanent clisplace~nent of the nacleus of 
the o~icel l  during its developnlent do not end 
with what lias been said in the prececling par- 
agraph. The layer p', of fig. 4, acquires an 
important physiological function in conjm~ction 
~ r i t h  tlie blood-vasc~~lar systein, iii$hat it be- 
comes an organ for breal~ing clown and clabo- 
rating tile yelk into blood-cells in fish ox a, as 
shomli by the researches of Vogt, ICnpffer, 
Gensch, EIofYmann, ancl mxself. From the 
re~i~arliablesimilarity of the mocle of develop- 
ment of the eggs of elas~nobrnnclis. reptiles, 
ancl birds. to tliat of the osseous fishes,-in re-
spect to tlie inode of germ-formation, spreading 
of the blastoderm, ancl the clevelop~neilt of free 
nuclei, in tile former and latter t j  pes at  least, -
J slio~~lclnot be surprised if it mould be yet 
determined tliat such a s t ruc t~~re  esists in t l ~ e  
ora  of all of them. 

The occurrence of free nuclei, under the 
blastoclerm of the ova of Loligo, Sepia, and 

Octopus, embeclded in the yelk, as founcl by 
LanBestcr; in arthropods by clifferent ob-
servers ; in those of osseous fishes by Iiupffer, 
Giitte, Oellacher, IIis, Iilein, Ziegler, Gensch, 
Hoffinann, Ranber, ancl myself; in the ova of 
sharks by Balfour ancl Scllultz ; in those of 
birds by Gcitte, Ranher, and Balfour, -is 
strongly iii favor of the doctrine that they have 
a similar function thronghout a11 of these vari- 
ous forms. Their origin is, doubtless, not 
spontaneous, as lias been believed by some ; 
but, like tlie nuclei of the blastoclerm itself, t l i e ~  
have been primarily deriretl from tlie first seg- 
mentation-n~icleus. I n  Clepsine, accorcling to 
Whitman, it appears tliat they enter into 
the formation of the ligpoblast. 

Furthermore, it is probable that tlie derelop- 
inent of tlie germ is actually to be viewed as 
a process of growth, -concentration of the 
ger~ninal matter at the animal pole in virtue 
of its own power of movement. Finally, I 
mould regarii the deutol?lasm as so much stored 
material, wliicli-just as the fat globules in a fat 
cell hare pusheil the nucleus to tlie periphery, 
or as the accumulating fluids in tlie chorda cells, 
or as the enlarging sap-cavity in a plant-cell -
lias displaced the nucleus, ancl macle it assume 
a parietal position. I n  eridence of this, I 
nroulcl cite the oval, flattenecl globoicls of tlie 
deutoplasm of Lepidosteus (iclithine of Valen- 
ciennes and FrBniy) as analogous to the stored 
proteids in many plant-cells. Tlie frequent 
considerable displacement of the iiucleus from 
the centre of the bocly in Amoeba, on account 
of tlie presence of grcat nuinbers of food-vac- 
noles in the endosarc, seems to be a plienome- 
no11 of a similar aatnre. 

The ratlicr anomalous segmentation of the 
eggs of the frog, lamprey, ancl Clepsinel must 
be noticecl here, as they monld appear to form 
an exception to thc principle for wliicli wc have 
contencled in truly lneroblastic ova : viz., the 
final dissociation of germinal and clentoplasmic 
matter a t  the time of tlie first cleavage, which 
dixides tlie whole egg into two nearly equal 
blaston~eres. Immediateiy or very soon after 
thr first clearage, the scg~nentation again 
becomes unequal, in thnt smaller blastomeres 
are formed at  the pole where the polar cells have 
been. or may be supl~oseil l o  have been, cs-  
traclecl. I n  tliis R-ny. it restilts that n certain 
inass of cells at  the germinal pole of the ovun~ 
divide much Inore rapidly than those containing 
niore cleutoplasm at the ol~posite pole. Now, 
it is singrllar that in these ty13es we actually 
have an approsi~nation towards the derelop- 

TVhitman, Embryology of Clep~ine.- (&?~a?t.juz~r?z.micr. 
sc., Ju ly ,  1878.) 
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mcnt of a blastoderill in the more rapicl division 
of the gerniirial cells at the aiiimal 11ole of the 
egg ; so that the coarser gelli-cells become in- 
cluiled by the blastoderm, by epibole, just as 
in the typical meroblastic ovruin. Tile seqrega- 
tion of the protoplasnlic ancl deutoplasrnic 
matter, therefore, occurs after the first clearrage 
in these types;  in fact, manifests itself' after 
the first and secorid c l e a ~  ages in Clepsine ancl 
Bana. It is important to note, lionever, that 
In the vicinity n here tlie polar cells have becn 
extrotled, the emb~yonic or gerlninal clifferen- 
tiation first begills to siionr itself, aiicl that this 
is not improbably clue to the lingering influence 
of the original polar displacemerit of tlie egg- 
nucleus a t  the time of ~naturatioa ancl impreg- 
nation. While the gernlillal resicle, or rather 
what represents i t ,  actually re tur~is  to the 
centre of the cier~toplasin-lacle11 orrun in these 
forms, rnay i t  not be tliat a path of germinal 
matter has remairiecl o \er  in the tracli of it4 
origiiial outward passage, througli ahicli i t  
could leturn to  tu~clergo the fiist cleavage, 
shortly after which its segineilts mere agalil 
repelled towards the geriniilal pole? 

The mode of cvolation of the yell< is  of great 
interest, ancl doubtless occur~ecl through the 
working of natural selection. It is evidently 
adaptive in chalactcr ; and tlie necessity for its 
presence as an appeaclagc of tlie egg gTew ont 
of the exigencies of tlle struggle for existence. 
The lower, hollow regetative cell of :L meio-
blastic egg, such ns shown in fig. 4, is, to a11 
intents and purposes, comparable to a fat cell, 
or to an entlosperm cell of a seed containing 
stored reserve material, mliich rnay be, for thc 
most pmt,  in an  absol1itely non-contractile or 
static conclition, like the oval glohoids of thc 
egg of Lepiclosteos. Jonx A. RYDE~,. 

THE'Geology of the surface-features of the Bdlti- 
more area,' 1 by P. 1-1. Tihler, bears evident marks of 
the author's unfamiliarity with his subject. No proof 
is offered in support of a number of assertions con-
cerning the age and the physical changes of the Balti- 
more strata. After mentioiling several rocks, which 
are referred, apparently without ally eridence, to the 
Laurentian and archaean epochs respectively, we are 
told, that, "during the Ju~asa icperiod, these ar-
chaean upfolds seem to have attained their maximum 
development." Not a particle of evidence is offered 
in support of this assertion, which, we thinlr, would 
need very strong proof indeed; and we are surprised 
at  the facility with nhich the author handles ' wide-
spreailing, while comparatively local changes,' for 
metamorphic purposes. We also fail to see horn the 
abundance of Iiornblendic and pyroxene roclrs is a 
"restricted element in the structure of the Baltimore 
rocks, which serves to give them character, and to 

1 J o h n s  IIopkinb univ. circ., February, 1883. 

separate them broarlly fro111 members of the series 
fourid in other parls of eastern N o ~ t l i  America." We 
were not before aware that a prevalence of sucli rocks 
was confined to the vicinity of Ualtiniore. 

Leaving the azoic rocks, the author reaches what 
he calls the Jurassic period, and sags tliat only the 
upper ~ilernber of this great age of reptiles, the 'Weal- 
den,' remains within the Baltimore area. The Eng- 
lish Wealclen is considered by European geologists as 
the equivalent of the marine Neoconliaii of tlie con- 
tinent, the lowest ~neniber of the cret;~ceous. More- 
over, the Wealden is a fresh and brackish water 
formation, considerecl to be the local deposit at  the 
month of a large river; and, as shown by Mr. Judd,l  
the actual niarine representative of tlie continental 
Yeocomian occurs at  the south end of Filey Bag, in 
Yorlrshire. Sir A. C. Ramsay, altllough describing 
the Pnrheclt and TJTealden as a special local fresh- 
water lorniatioii, does not hesitate to consider the 
Wealden as the eqnivalent of tile Neoconiian. The 
preceding facts ~vill show that i t  is dif7icult to see why 
Mr. Uhler uses the term ' Wealden' in conriectio~i 
~ v i t h  tlie Jurassic period, or why, if the Galtinlore 
strata are the equiva.lents of the local fresh-water cre- 
taceous deposit of England, hc speaks of then1 as of 
Jurassic age. 

Mr. Uhler, also says that  in the upper Jurassic the 
flora has niade a step in advance, gylnnosperlns taking 
the place of the old calamites and their re1:ttives. 
But tliis step in advancc mas made already in the 
triassic kenper, wlierc~ cycaclites and gyninosperms 
make their appearance. The Wealden flora belongs 
to that degree of developnient of the vegetable icing-
dom which begins with the Iihetic, and ends with 
the 1owel;cretaceous. Tliis flora does not completely 
change till we reach the lower Quadersanclstein, or 
upper greensand, where dicotyledons rnalie their ap- 
pearance; so that, judging on the evidence of flora 
alone, we shonld have to place tlie Gault or lower 
greensand also in the J u r a s ~ i c . ~  

At  the close of tliis \Frealdcn ( ? )  period, Mr. Uhler 
lnalres the climate colder, and brings great masses of 
ice to tear things to pieces, but gives no evidence in 
support even of this assertion. 

RAINFALL O F  UBERABA,  PROVINCE OF 
il lIVAS GERAL'S, BRAZIL .  

THEfollowing observations on the rainfall of the 
city of Uberaba, by Friar Germano, are interesting 
as being, so far as ltnown, the first that have ever 
been made in the great interior Pa ran i  basin; those 
hitherto pnblished being either for the coast-towns 
and the maritime range of mountains, or, if actually 
within the interior basins, too near the margin to 
represent accurately the rainfall of the interior. 

Uberaba is situated about 300 miles from the coast, 
in latitude lgO41' 30" S., on the elevated grassy plains 
between the Paranti and its great tributary the Rio 
Grande. I t s  position as regards the maritime range 
and the Parani-Pamguay basin -the South-American 
hoxnologue of the l\lississippi valley -inay be com- 
pared wilh that of Cincinnati, or, better, some of tlie 
Ohio towns on or near the divide between the Great 
Lakes and the Ohio River. I t  is at an elevation of 750 
metres above the level of tlie sea, according to the 
determination of Friar Germano. 

Tlie material is not a t  hand for an accurate coxn- 
parison of its rainfall with that of other points where 
observations have been recorded. I t  is, however, not 

1 Qnart. journ. geol. soc. I.ond., xxiv. 218. 
2 Heer, Slondc primitif (le la Suisse, pp. 5Q,269. 


