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amount and quality of the meteorological ma- 
terial published in the first six numbers amply 
justifies the change of this periodical back to 
its position as the national me.teorologica1 
magazine, 

THE daily weather maps of the northern 
hemisphere issued b s  the Weather Bureau 
were discontinued on Augtrst 6 on account of 
lack of European weather reports. 

TEE European meteorological magazines 
are still being received regularlg, although 
late. 

"THEClouds of California," an address by 
Dr. Forti A. Carpenter before the Occidental 
College, llas been ~)ublished.~ The discussion 
concerns not only the cloudiness of California, 
but also includes information about l,he com- 
position and formation of ialouds. 

W. Brece1~8 has introduced a new factor to 
explait1 tlie blue of the sky. According to 
him, the action of ultraviolet light forms 
NH NO, f II,O, a thin bluish fog in the 
stratosphere. The blne of the sky is also as- 
cribed to the action 011 liglrt of dust particles, 
exceedingly small, snow crystals, air molc-
cules, water vapor and ozone. Recent obser- 
vations on high ruountains show the presence 
of sufLcient ozone alone to account for the 
slry color." 
IN Symons's Jlefeorologicab J f a g a t i ~ ~ efor 

several months there has been a discussion of 
unusual visibility of distant objects as a prog- 
nostic of rain. I-laziness is due to the amount 
and visibility of the dust and other particles 
in the air and to optical distnrbances causcd 
principally by temperature differences. So 
tlie clo~~diness us~nally preceding rain reduces 
dust haziness by cutting oE the bright illumi- 
nation of the particles. and rednces the optical 
haze 11sweventing the unequal heating of 
the lower air and the establishment of con-
vectional currents. IIowever, wind blowing 
from the direction of a city, whicli may he 

7 15 pages. See Nature, London, August 6, 1914, 
p. 	592. 

8 Xettoro7oyische Zeitschrift, July, 1914, pp. 
355-359. 

9 See Scie~ilificAnvrzcnn Xupplemcnt, September 
19, 1914, p. 179. 

eve11 far away, generally malres the air more 
liazy.10 

" ~ R I T I S ~ IRainfall, 1013" couljains rainfall 
returns from 5,370 stations during the year. 
Conlplete daily records were received from 
3,370 stations and less complete daily returns 
froin 464 others. For the stations sending 
these daily records, the density for the British 
Isles is roughly 42 per 3,000 square miles. 
The January, 3914, issue of Clinzalological 
Data for the Ur~itcd Stales by  Sectiojzs in-
cludes daily rainfall records from 4,391 sta- 
tions. Thus for the United States, as a whole, 
tlie nurnber of rainfall stations is but 1.4 per 
1,000 square miles. Even Rhode Island, the 
state with greateqt density of rainfall stations, 
has but 8 per 3,000 square miles. Nevada has 
0.6 for the sanie area. I t  is little wonder that 
the elinlatic maps of the United States are 
locking in detail as compared with the British 
I Ines. 

C ~ I A R I ~ SP. BROOKS 
BUREAUOF P L A ~ TINDUSTRY, 

WASHINGTON,D. C., 

October 26, 1914 


SOME PIIYSICBL PROPERTIES OF T H E  UELL NUCLEUS 

I ~ v c s , r r a ~ i ~ ~ o s s011 the physical properties of 
protoplasm have rcceived fresh impetus 
through the introduction by ICitel of Barber's 
pipptte holder for dissection purposes. By 
rncans of fine glass needles manipulated in  this 
holder i t  is possible to undertake the dissec- 
tion of fresh tissue under the highest magni- 
fication of the microscope. 

My results in  cell dissection largely sub-
stantiate Kite's general statements on the con- 
sistency and physical mal<e-up of protoplasm. 

111this paper I wish to present the results of 
studies made on the nucleus of the tnalc g e m  
cells of the grasslioppcr, Disostclira Carolina, 

l o  &e Nature, London, August 6, 5914, p. 592. 
1 G. L. Kite and Robwt C%a.mbers, Jr., "Vital 

Staining of Chrolnosoines and the Function and 
Btrueture of the Nuelens," SCIENCE,N. S., 
XXXvI, p, 639, 1912; 8. L. Rite, "Studies on 
the Physical Properties of Protoplasm, " Am. 
,7our. Phgs., XXXII., p. 146, 1913. 
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and of the cockroach, Periplaneta Americana. 
The follicles of the testis are isolated under 
the dissecting microscope and, on tearing the 
follicular envelope, the cells are set free. A 
good medium appears to be diluted Ringer's 
Auid to which has been added a trace of egg 
albumin. For the cells of the cockroach I 
used the body fluid collectecl by means of a 
capillary pipette. As the cells are very sus-
ceptible to mechanical stirnulation care is 
necessary in these preliminary manipulations. 

An uninjured, normal, isolated spermatocyte 
when not in division assumes a spherical 
shape. The nucleus occupies the center of the 
cell and, d~iring the growth period, appears 
almost perfectly hyaline. I n  Disosteira three 
bodies stand out in the nucleus, their indices 
of refraction bcing different from that of tlie 
surrounding medium. One of them is rather 
elongated and lies immediately under the 
nuclear membrane. The other two are more 
or less globular and frequently lie well within 
the substance of the nucleus. I n  the coclr-
roach only one such body or nucleolus is 
apparent. 

Occasiollally nuclei are met with in which 
may be discerned a mass of hazy filaments of 
very ill-defined outlines. I t  is possible that 
these are nuclei which have been unduly stimu- 
lated in teasing the tissue. Other nuclei are 
also discernible in which hazy bodies, the pro- 
phase chromosomes, are to be recognized 
scattered throughout the substance of the 
nucleus. 111 cells undergoing division the 
chrolnosomes are plainly visible during the 
meta- and anaphases. 

Injury and frequently mere mechanical 
agitation of the cell produces a remarliable 
change in the appearance of the nucleus. 
The hitherto optically structureless nucleus 
begins to give evidence of hazy filament of 
a loose granular aspect. They lie imme-
diately under the nuclcar membrane and 
one gains the impression that they are pro- 
duced by a lineal condensation or precipitation 
of granules in the hyaline nuclear substance. 
Within a few minutes the filaments become 
more distinct and thicken as tlie granules ap- 
pear closer together. Free ends are soon to be 

noticed and one may occasionally trace yt 

filament from one end to the other throughout 
its irregular winding course. They can not, 
l~owever, be counted because they are hope-
lessly entangled. A light line down the middle 
of the filaments gives them the appearance of 
being longitudinally split. The granules are 
collected in bunches 'all along the length oE 
the filament, giving it a cross striated effect. 
I n  those filaments which can be seen on end 
the granules are found to be arranged more 
or less regularly about a hyaline core. Such 
a structure may explain the longitudinally 
split appearance of the filament when viewed 
on the side. 

The nuclear substance is a more solid and 
viscous gel than the cytoplasm. The filaments 
are still more solid and may be caught in  the: 
middle with a needle and drawn out into an 
attenuated loop fully as long as the diameter 
of the nucleus. On being set free the fila- 
ment tends to retract and to thicken again. 
After the nuclei under observation have 
reached this stage the filaments collect on one 
side of the nucleus, and despite all my at-
tempts to prevent it, coalesce into an irregular 
gelatinous mass. 

The above changes take place in a period 
of five minutes to half an hour. Tearing of 
the cytoplasnl of the cell accelerates the proc- 
ess and my conclusion is that the greater the 
aniount of injury the more rapidly do the 
filaments form. I n  inany cases the tearing 
causes the cytoplasm to absorb water and to go 
into solution. I n  the nuclei of cells so treated 
thc formation of filaments takes place very 
rapidly. 

The cells may be similarly stimulated by 
exposure to ether vapor. The nuclear fila- 
ments and the ~Ilromosomes then stand out 
clearly. Formalin vapbr, on the other hand, 
seems to kill the cells without bringing into 
evidence the nuclear structure. 

The stimnlus produced by injury may be 
transmitted from the injured cell to a sound 
one if there be a cytoplasmic connection be- 
tween the two. This is to be seen on piercing 
one of the daughter cells in the very late telo- 
phase of the spermatocyte. Near the end of 
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this stage the two daughter cells are conlzected 
~v.vit!l one another only by a narrow bridge of 
cytoplasm. Injury to the one causes the ap- 
pearance of filamelits in the nuclei of both. 
The changes ill the nucleus of the cell directly 
injured take place more rapidly than do those 
in the mlcleus of the other cell. 

The fornlation or coming into evidence of 
the filaments is always accolnpanied by a slight 
itlerease in the size of the nucleus. After the 
filainents are fornied the nuclcus dpcreasea in 
size often to something lesc than its original 
size. 

The filarncntous structure can be easily dc- 
stroyed. For example, on su3u~Iii11g the entire 
nucleus containing filanzents and nucleoli info 
a ca~il lary pipette tElc bore of which is many 
times s~naller tlliin the diarneter of the nu-
cleus and on blowiag i t  out again the n~icleus 
presents itself as a homogeneons, glntinous 
Inass with no struetnral elements w11atevcr. 

Frecl~iently one comes across a celi the me- 
chanical stiniulation of mhich causes the ap- 
pearance in the nuclens of ill-defined granular 

mas<. They arc rxtreniely viscous and adhere 
to the needle when touchcd. If one of the 
early prophase chromosolnes with ragged 
granular outlines be seized by the needle and 
rapidly pillled aeroPs the field so as to stretch 
it the graiiules disappear and the mlholc sub- 
stance becomes homogeneous. The entire nu-
clear substance is very glutinous and the 
chron~osomes can not be take11 out of the nu- 
elclts eutirely free of the medium in which 
they lie. When torn out of the coll, however, 
in Ririgcr's fluid, the mlclcar substance very 
.eon absorbs water, s~vclls a n d  gradually tlis- 
nppeaus. The chroniosomes thus laid bare in 
l ,he i~turn swell and go into solution. 

The chromosoines in mctapl~ase are plainly 
visiblt.. Movement5 wliilc in the equator have 
becn ol,sevved, t h ~ s e  R P C  ameboid, consisting in 
a sn~elling of one part of the chron~osomes at  
t l ~ e  expei~se of another. One arrn of a cross, 
For instance, will smell undil tile cross shape 
is indistinguishable and in another Cew sec-
ontls the swelli~lg will dccrexse, the chromo- 
sonies returning to their original shape. I 

col~dcnsatioils ~vliich rapidly l.esol~~e t~tenl~clveswas unal.)le to obsei-ve actual splitting of the 
into the early prophase chromosolnes fanliliar 
to investigators in fixed material, viz., crosses, 
rings and double V s .  The raggcd outlines 
chnracteristic of this stage are very pronounced 
and are due to the irregular granular aspect 
of the c~hromoson~es. Gradually as onp watches 
them the chromosomes become more and more 
compact. This appears to be due to an in-
crease in the number of the granules and tlicir 
coalescence. The large slender rings have thus 
been observed to transform themselves into 
ringliBe, compact and homogeneous metaphase 
chromo9omes. Tlle crosses also become com-
pact without losiilg their cross-like appcar-
ance. The same is true of the double V. 
One of these was observed which shortened 
and became so compact as to appear like a 
tctraheclroa of ~vbich two opposite sides were 
somewhat inorc deeply dug out than the others. 

This artificially induced i'ormatioll of the 
chromosoines is unaccompanied by the dis-
soh~tion of the nuclear membrane. The 
ehromosomcs soon clump togethcr nnd become 
indistinguishable in an irregular gluti~lous 

chromosomes, but  anaphase figul es passing 
into telophase were Irequently observed. The 
cliromosomes collect at the poles of the spindle. 
They then swell into vesicles which appear to 
merge into each other much as fluid droplets, 
exeel~t that liere incomplete outlines of the 
vesicles persist for a time giving the telophase 
nucleus a11 ill-defined networlr appearance. 

During metaphasc and anaphase the chro- 
mosomes lie iinbcdded in a hyaline substance 
the viscosity of which is higher than that of 
the surrountling cytoplasm, nluch resembling 
the matrix of the resting nucleus. This lrino-
plasrnic mass retains its shape for a time after 
the cytoplasin has been dcstroyecl by tearing 
and i t  is this that gives the characteristic 
spindle shape of the metaphase and hour-glass 
shape of the late anaphase figlures. 

When once the chro~nosomes have separated 
in metap~hase, no interference short of total 
destruction of the cell mill prevent the passage 
of the daughter chromo~omcs to their respec- 
tive poles. By piercing anti tearing the cyto- 
1-11as1-11 in the equator of the anaphase figure, 
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the constriction in that region may be so in- 
hibited as to cause the two daughter cells to 
reunite into one spherical cell but the daughter 
nuclei reniain separate. 

As this paper is concerned only with intra- 
lluclear structures I shall merely mention here 
that the mitochondria1 threads characteristic 
of the orthopteran germ cell form the bound- 
ary of the liinoplasmic mass and give it an  ap- 
pearance of being composed of threads. I 
have been unable to ascertain the existence 
of spindle fibers. The chromosomee may 
easily be pulled out of the equatorial plate 
and give no evidence of being attached to 
such fibers. When one chromosome is dis-
lodged from the equatorial plate the others 
leave their places, and if left to themselves, 
clump together into an irregular homogeneous 
mass. 

A curious phenomenon connected with the 
dissolution of the cells is the production of 
long slender processes which radiate in every 
direction from the surface of the cells. The 
ends of the processes soon grow into rounded 
lmobs which gradually increase in size and 
often break off in  the form of droplets. These 
droplets rapidly go into solution, Within half 
an hour or so, however, the entire protoplasm 
of the cell takes up water and swells. The 
pseudopodia are then slowly retracted and 
the cell rounds up and may remain so for a 
long time. 

During the first stages of their formation 
the pseudopodia occasionally perform irregular 
oscillatory movements. Their formation is 
similar to that of sea-urchin eggs when sub- 
jected to the cytolytic action of diluted KC1 
solution. Similar phenomena have been de- 
scribed by Uitc2 and OliverGnd Merkqn  blood 
cells. Chromosomes show the same phenomenon 
when isolated in Ringer's fluid. I n  one case 
which was very striking a ring chromosome 
was removed from the equatorial plate. Within 
two minutes a pseudopod began to appear from 

2 G. L. Kite, "Some Structural Transformations 
of the Bloodcells of Vertebrates,'' J. Inf .  Diseases, 
XV., p. 319, 1914. 

3 SCIENCE,N. S., XL., p. 645, 1914. 
4 8~~71.f. MMikr. Anat., 80, 1912. 

one side of the ring. Within five minutes this 
had lengthened into an attenuated filament 
which oscillated slowly. The attenuated tip 
gradually resolved itself into a knob which 
soon was pinched off in  the form of a droplet. 
By the time a second droplet was formed and 
pinched off the chromosome itself began i;o 
swell and rapidly went into solution. 

According to the foregoing experiments the 
chromosome appears to be a highly siscous 
and glutinous protoplasmic gel readily swell- 
ing in water and possessing very much the 
same physical properties as the cytoplasm of 
the cell. 

ROBERT JR.CHAMBERS, 
UNIVEESITYOF CINCINNATI, 


October, 1914 


TJIE GEOLOGIC HISTORY OP LAKE LAHONTAN 

TIIE basin of the great lake that once cov- 
ered much of western Nevada has been classic 
ground ever since the early geologists first 
studied it. The shore lines which are to-day 
practically as the receding waters left them, 
the calcareous deposits about its basin, the 
possibility of saline deposits of commercial im- 
portance, have made the deciphering of its 
history one of the goals of geologic endeavor. 
ICing,l believing all of the tufa was a pseudo- 
morph after gay-lussite and witnessing the 
forniation of the latter in  the Soda Lakes, be- 
lieved that Lahontan had become as saline 
through desiccation, had then fallen, deposit- 
ing the tufa as gay-lussite, and that a second 
flooding of the lake had caused it to overflow, 
washing out the saline material and changing 
the tufa to calcite. 

Russell2 determined that Lahontan had 
never had an outlet and thereby vitiated 
Icing's hypothesis. Believing that the tufas 
were a deposit from waters saturated with 
calcium carbonate and taking his clue from 
the Great Salt Lalie, Russell assumed that the 
waters of Lake Lahontan must have been 
equally saline, although much of his evidence 

1 King, Clarence, U. S. Geol. Expl. of the 40th 
Par., Vol. 1, p. 522. 

2 Russell, I. C., Monograph No. 11, U. 5. Cleo-
logical Survey, 1885. 


