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THE title of this book lecl us to expect a 
work specially referring to the applications of 
the microscope in meclical practice, ancl we 
felt that a goocl book of that scope monlcl be 
~velcome ancl valuable. As  in the opening 
sentelice of the preface Professor Stowell says 
i t  has been his good fortune to be so situatecl, 
clnring the past few years, that his entire time 
has been devoted to the stndy of histology 
and microsc01~y, with special reference to the 
microscope in its relation to the practice of 
mecliciae, our anticipations seemed confirmecl, 
ancl the expectation aclclecl, of fincling much 
new ancl original matter. An examination of 
the body of the booli was clisappointing, be- 
cause it gave us acquaintance with contents so 
niiscellaneons ancl varied that we were re-
miiiclecl of those so-callecl ' happy families ' 
where cliscorclant associates live in compulsory 
peace, -somethiug q~li te unlike a natural and 
well-proportionecl assemblage. 

The first eighty-two pages alone cleal with 
clinical microscopy, ant1 we think not satis-
factorily ; for the treatment is hurried anel 
incomplete, though ccrtainly accnrate, what 
tlicre is. The best part is the few pages on 
urinary cleposits, with the accompaiiying ad- 
rnirable plates by Mrs. S t o ~ e l l .  The portion 

on parasites ancl tumors i s  extremely inacle- 
quate. The three specimms of Dernoclex fig- 
nrecl, must have encounterecl some frightful 
disaster before they mere drawn. We regret, 
that, instead of all this, the author clicl not 
preljare a translation of Bizzozero's Manuale 
cli nzicroscopiu cli~zica. 

The bulk of tlie book is nlade up of botaai- 
cal articles, bj- Mrs. Stowell, on starch, wheat, 
aacl various medicinal plants. These are pleas- 
antly written, and the illnstrations clisplay the 
authoress's skill in clranring ; but me n~iss  in 
these, as in the other parts of the volume, any 
clefinite purpose, either of test-book writing 
or original researcli. 111 this connection, we 
are impressecl by the absence of references to 
scientific literature. 

Par l  iii., by Mr. Walmsley, describes the 
methods employecl by him iu the colilinercial 
manufactnre of ~nicroscope slides. I t  is ex-
tremely elementary, ancl the ~nethocls most 
employecl in scientific biology are in large part 
~ulrnentioaed. The same subject of metliocls 
has been far better treatecl by numerous pre-
vious writers. 

I n  shorf,, nTe are quite at a loss to cliscover 
the raison tl'6tl.e of this pleasantly aucl clearly 
written, as well as beautifully illostratecl vorli. 
The new ancl original matter which Tve looked 
for, after reading the preface, me have not 
found ; yet the facts anil figures seem all to 
rest upon personal observation. 

To  the amatear microscopist, the booli may 
well serve as a guide to certain things not else- 
where so well described. 

WEEKLY SUMMARY OP TRE PROGRESX 0i7 XCIENCE. 
NATHEMATICS. 

Classification of surfaces.-~n a memoir con-
tained in the Abhandl, lc6n. ,viss. zu ~ ~ 
for 1885, &I.Christoffel treatecl of the classification 
of snrfaces by formulating the changes which took 
place in a geodetic triangle on the surface it 
was displaced or moveclalong on the surface. 11. 
Christoffel was thus led to a classification of surfaces 
which divided then, into fourgroups. The first group 
contained all surfaces upon which no displacement of 
a geodetic triangle could take place without altering 
the triangle ;the second group contained surfaces upon 
which a geodetic triangle might be clisplacecl without 
alteration, provided its angles moved upon certain 
determinate curves; the third group containecl sur-
faces up011 which the geodetic triangle might be clis- 
placed without alteration in a singly infinite number 
of mays; and the fourth group contained surface* 
upon which the triangle could he displaced in any 
manlier without alteration. I n  the present paper, 

&I,v, Xangolclt revise3 this classification, and shows 
that the surfaces containecl in the third and fourth 
groups are identical, and that  they include all Sur- ~ l i ~ 
faces with a constant measure of curvature, and only 
these, Also that the secofld group he s h o ~ ~ s  con-
tains all snrfaces which are developable upon snr-
faces of rotation which have not a constant measure 
of curvature, and only these. The author further 
revises a paper of Weingarten's, correcting an error 
wllich appearecl there. -(Jou~n,mine u)W. lfhath., 
X C ~ V .i.) T. C .  [74

PHYSICS. 

Electricity, 
A u r o r a  boreal i s .  -Professor Lemstrom has now 

given a somewhat detailed account of his apparatus 
ancl experiments in Lapland. H e  and others had 
years ago in that  country observ~d a pecular luminos- 
ity, which he  calls 'phosphorescent,' in the form of 
'tiny flames ' playing about the tops of small moun- 
tains. 



SCIENCE.  [Vot. II., No. 54. 

As long ago as IS71 an attempt was made to assist 
the production of the aurora upon these liilltops; but 
the results obtained were not, to scientific men in 
general, entirely satisfactory. Accordingly, in 1882, 
Prof. Lemstr6ni prepared to repeat his experiments 
npon a more erter~ded scale. 

Upon the top of Oratauturi RIoulitain (lat., 670 21'; 
long., 2 7 O  17.5 east of Greenwich), about 540 meters 
above sea-level, lie laid out, npon insulators raisecl 
about 2+ m. above tlie ground, a bare copper wire 
in the form shown in the illustration, tlie wires 
being about 1.5 m. apart. The area covered in this 
way was about 900 square metres. The single wire 
whic11 made up this spiral mas provided with numer- 
ous points soldered on; and the inner end was con- 
nected by an  insulated line with the obserring-station 
a t  the foot of the motxiitain, where the circuit ran 
tlirongh a galvanometer and into the earth. 

( SCALE of 100 FEET I1 

From the day the apparatus was finis2ied, viz., Dec. 
5, "tilere appeared almost every night a yellowish-
white luminosity around the summit of tlie moun- 
tain, while no such luminosity was seen around 
any one of the others! The flames were variable in 
intensity, and in constant oscillation as those of a 
liquid fire. Tliree times it was tested, 2 +  miles off in 
south-east, by a Wrede spectroscope (small size with 
two prisms), and i t  returned a faintly continoous 
spectrurn from D to F, in which the auroral line 
h = 6569 with soft variable intensity was observed." 
The galvanometer, meanwliiIe, showed an extremely 
variable pos i t i~e  current from the wire at the top of 
the mountain to the earth. 

An  attempt was made to determine approximately 
the electromotive force of tliis current by occasionally 
introducing into the circuit a LeclanchB element, and 
observing the change thus produced, As the insula- 
tion of the line leading up the mountain was not 
good, however, we must accept with caution, as Prof. 
Lemstldm admits, the rernlts thus obtained. The 
current from the mountain top was apparently some- 
times less, and sometimes considerably greater, than 
the Leclar~chB element produced. 

Similar results were obtained at  Pietarintunturi 

AIountnin (950 metres above the sea, in lat., 6S0 
3T.5; long., 27O 17.3 east of Greenwich), where a 
smaller spread of wire ~ v a s  used. 

There seems to be very little doubt that  Prof. Idem- 
strom has succeeded in producing the aurora at  vill, 
or rather ~ I Iassisting nature to produce it. Sonie of 
the conclnsions wliich lie draws front his experiments, 
however, will, no doubt, be received with caution, 
not becanse they set forth any thing it1 itself improb-
able, but becanse the experiments described seem too 
few and rough to deciile tlie rnatter beyond a doubt. 
Thus lie believes that "the electvicity wllich descends 
into the auroral belt [the circumpolar belt of niaxi- 
mllm auroral activity] js the privrary cause of t,he 
greatest part of the terrestrial current, and, through 
this. of the variat,iotis of tho magnetic elements." 
Moreover, finding that in several cases observer,^ in 
different stations were near mistalting different atlro- 
ral arcs for the same one, he coiicludes that  "all meas-
urements of the height of the aurora, calcnlated on 
those with a long base north and south, are always 
erroneous, as the two observers never see the same 
aurora. And even those calculations wliich are based 
on tlie rneast~rernents of the height and length of an 
arc from one point, and tlie hypothesis that tlie are 
extends around the magnetic pole, niust be coiisid- 
ered very unreliable, as IIO satisfactory answer can 
be given as to what results would have been obtained 
a liltle farther north or south. This is also the case 
with aurorae with long bases east and west," etc. 
H e  says, therefore, " T l ~ a t  the height of tlie aurora 
borealis is very variable I fully admit, but in my 
opinion it has been greatly over-estimatecl." 

I t  seems probable that a great many people inclilie 
to  a sin~ilar op i~ i ion ,~and will merely regret tliat Prof. 
L e ~ n s t r o ~ nhas not given then1 some better founda- 
tion for their disbelief. For m a ~ ~ j ~  years, however, 
the cloctrine has been current tliat auroras frequently 
exist at  a heiglit of a linndred miles or more; and the 
substance of Prof. Lemstriirn's prese~it  arguments 
against such a belief must have been old for a long 
t i r ~ i e . ~  

On several occasions it was observed by Prof. Lein- 
str6m's party tliat tlie peculiar spectroscopic auro-
ral line "was returned from every quarter of the 
horizontal plarie, (and) even from the zenith, wi t i~uut  
any auroya being visible." 

Another phenorrieno~i of nlucli interest is a "pecul-
iar phosphorescerit 'shine,' or diffused luminosity, 
~vliichpossesses several phases, but the general char- 
acter of which is a lurniriosit,y of a yellow-white 
color, wlilch renders the night as light as the nioon 
with a tliiclr hazy air." On one occasion "every 
object aronl~d stood out clearly in a yellow-white 
hazy phospllorescent luminosity of quiclrly-shifting 
intensity." Apparently no spectroscope was at  hand 
at  this time; but on another night, when a similar 
'shine,' less bright,, bnt still sufficient to nearly ob- 
scure the stars upon tlie horizon, was seen, an at- 
tempt to discover the auroral line was nnsuccessful. 
I t  is true that the spectroscope used was riot well 

Proc. ro?/. .YOC., 1879-80, xxx. 332. 
Amer. jouvn. sc., xxxix. 286. 
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adapted for the purpose; and Prof. Lemstrom at-
tributes the phenomenon to the same origin as the 
anrora. 

Prof. Lemstr6m refers to  Groneman's meteoric 
theory of the aurora, and no doubt considers it to 
be disposed of by the experiments above described. 
I t  happerls, however, that the sarne 11u1nber of Na-
ture contains an article from Dr. Groneman, in 
which he says, " I  believe I have proved by this 
research that  there existed w ~ t h  the aurora of Nov. 
17, 1882, cosruic d~ls t ,  passing through the upper 
strata of our atmosphere with great velocity, and 
giving, according to the most i~lterebting observation 
of Mr. Rand Capron, ' t he  uwnl  greell line' of Lhe 
aurora spectrum ;" and, further, " I t  is very rernark- 
able that this experiment comes at  the same tirne 
a s  the interesting experiment of Prof. Le~nstriirn, 
showing that  electric currents are able to give a 
development of light in our atmosphere, possessing 
the  same number of ur~dulations in a second as the 
auroral light. Now our meteoroitl being part of an 
aurora, it gives a stronger proof of the origin of that 
l~henornenon that1 Prof. Lemstriim's experimrnt, the 
greatest attraction of which is that we are able to 
repeat it arbitrarily a r ~ d  with our own means. Fur-
ther, I hare always maintained that  electricity, ex-
cited eabily by friction, must be one of the causes of 
the  auroral light . . . and it seerns to me very plau- 
sible that cosrnic matter, approaching the earth, in- 
duces electric currents through the air. Therefore I 
think that the results of l'rof. Letnstram are in full 
harmony with the idea of a cosmic origin of aurorae." 
-(Nuture, &lay 17, 31, June  7.) E. H. H. 175 

CHEMISTRY. 
(Organic.) 


A new acid occurring i n  the juice of the 
beet. -E. 0. Lippmann claims to have discovered 
a new acid in the ir~crastations which form in the 
evaporatinq-pans from the juice of unripe or par- 
tially decomposed beet-roots. Analyses gave results 
corresponding to oxycitric acid 

(COOH -CLI; -C -
COOII COOH 

obtained by Pawolleck by boiling chlorcitric acid. -
(Berichte cleutscil. chem. gesellach., xvi. 1078.) c. F. M. 

[76 
Cinnoline - derivatives. -V. v. Richter found, 

that ,  by warmi~rg an aqueous solution of the diazo- 
chloride of ortliophenylpropiolic acid, a carboxylic 
acid of ci)~?zoline was formed, a substance which he 
regards as an analogue of chinoline. 

Chinoline. Cinnoline. 

- (Sericl~te deutsch. chem. yesellsch., xvi. 677 ) 
C .  	B. M. L77 

Compounds of the ketones with hydrazine. 
-The action of pheny lhydrazine upon ketones seems 
to be analogous to that of hydroxylamine. With 
acetone, H. Reisenegger obtained the compound 

C,H,NZHC(CH,),, which was decomposed, by warm- 
ing with dilute acids, into acetone and phenylhydra- 
zine. Acetophenonpllenylhydrazine resulted from 
the  action of pheriylhyd~~azineupon acelophenon. 
Oenantliol gave the substance C, ,HjN,HC,Hl4.  
With dimethylhydrazine, acetophenon fvrnled 

chiefly ( c H , ) , N , c ~ ~ ~ K- (Berichte deutsch. clrem. 

gesellscl~., xvi. 6Gl.) c. I?, ar. 	 i78 

METALLURGY. 
Sulphuric acid from pyrites. -There are very 

evident advantages in using pyrites instead of brim- 
stone for the nla~iufacture of sulplruric acid, provided 
the  right kind of pyrites is at  hand. The qualities 
necessary are a high per cent of sulphur and iron, in 
order that the cost of handling may be a minimum. 
Lead, zir~c, calcium, and rr~agnesiurn can o111y be 
present in very small quantity, as tliey will roast to 
sulphates, a ~ i d  so cause a loss of sulphur; moreover, 
they lessen the value of the iron as a by-p~.oduct. 
Copper to the arnoul~t of two or three per cent is 
found in some of the best pyrites for this purllose, 
and is extracted as a by-product. But the especial 
element to be avoided is arsenic, both on accoulit of 
the rapid corrosion of tlie chambers, ant1 the ~.ender- 
ing of the acid unfit for many uses. The cost of a 
to11 of oil of vitriol made f r o ~ r ~  bri~nstone is rstirnated 
a t  $13.58; nlade from pyrites, a t  $8.22. A numl)er 
of localities in America furnihh pyrites of good qual- 
ity. The only alterations in the pla~rt  are the adtli- 
tion of a Glover tower, and the substitution of s~titable 
liil~ls, of illustrations are given, a.; well as of 
the Schaffner shelf-b~~rners.  - (Eny. n~ in ,  joui.n., May 
5.1 It+ IT+?A 179 

The Henderson gas-furnace.-This fnrnace 
atterupts to attain to the highest heats required in the 
shortest poss'ible tirne, and with a coml~lpte utiliza- 
tion of tlie fuel. These objects are reacli~d Ily the 
use of separate engines, one for the supply of air for 
the generation of the gas, and the other for its com- 
bnst,ion. Tlie drtails of a trial and illustrations of 
the furnace are given. The cor~sun~pt,ion of furl, t.hree 
I.~ur~dretlweightper hour for the two-ton furnace, is 
low. -(Eng. ~nin .  joum., ;\lay 19.) 1%. H. R. [80 

GEOLOGY. 
The mines of Cuba.-Salterain gives a hrief 

account of tlie mines now morlied, or that have been 
worlred in the past, at  least so far as linown try the 
general inspection of mines. The ' nlinas tle a s f ~ l t o  
y de aceitrs (oils) bitumirlosos' are dividtxd into 
mines of asphalt, of petroleum, and of riaplitha, and 
number seventeeri in all. The  prnspects are con-
sidered fitvorable, about eleven or thirtc~rn hundred 
tons being produced annually. They are citui~ted 
mostly in the provinces of Pinar del Wio, Rfatanzas, 
S a t ~ t aClara, Pto. Principe, alld H;tbana. Thecopper-
mines are thirty in n ~ ~ m \ ) e r ,  almost all situiated in 
the province (sf Santiago de Cuba, and a few ill S a ~ i t a  
Clara. The mineral consists of veins of sulphate 
of copper, oxide of copper, native copper, carbonate of 
copper, and indicatiops of copper pyrites, all of which, 
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at  a certain depth, are snpposed to unite in one vein ing to American polar. expeditions. -The Russian 
of sulpliate of copper. The iron-mines, seventeen in imperial geogritphical society of St. Petersburg sug- 
number, are all situated in the province of Santiago gests that the obse~.vations of the i r i te r~la t io~~al  
de Cuba. The iron corlsists of large superficial polar slations be prolonged over another year, on the 
masses of oligiit arid magnetic iron ore. Manganese grour~d that a single year's observations cover too 
is very abuntlant in the province of Santiago de (Cuba, short a time to affr)~d really satisfactory cornpa1,ative 
but only two niines have been registered oli account results; and, moreover, it will be necessary for some 
of its small commercial value. There are five gold- 
mines situaterl in the provinces of Sar~liago tle Cuba 
and Santa Clara, whose prospects are considered 
good, but whic11 are not worked a t  present. GLI~I IO  
is worked in the islets south of Cuba, antl 104 work- 
men were e~nployed on this work last year. -(Hreae 
reseEa mii~er. Islu de Cuba.) J. B. 11. PI 

T h e  P r e s c o t t  (Ar i zona )  mining region. -A 
map of t,his region, with sorne account of tlie rocks 
arid veins, has been published by Jo1i11 T. Blaudy. 
The rocits appear to be ruainly g ra~~ i t e s ,  argillites, and 
schists. The majority of tlie veins trend agproxi-
mately north and south. I n  the stratified roclts 
many veins occur having the strike and dip of tlie 
ellclusing rocli, but they areof liluited extent. 111the 
Peck district the veirrs are of quartz, carrying silver 
in tbe for111 of chlo~,ides, sulphides, and in galena. 
The argillite has been eroded away so that some of 
these v e i ~ ~ s  stand as nlucli as fifty feet high, while they 
are not more tha11 six feet thick at the base I n  the 
granite ridge next north, the veins are quartz and 
barite, carrying silver, while in the g~teiasoicl roclrs 
they are part silver and part gold bearing. The veins 
in the Mount Union granite are principally gold bear- 
ing, the pol11 being free on the surface, but in pyrite in 
depth. The chief portion of tlie remaining veins in 
the region are mixed gold and silver bearii~g, some 
being as much as thirty feet in tliiclu~ess. Sorne 
veins of copper pyrites also occur. -(Trans. Amer. 
inst. min. elzg., Boston ineetiny.) 31. E. w. [82 

GEOGRAPHY. 

Russia11 car tography.  -M. Michel Venukoff 
preserlts f r e q u e ~ ~ t  brief reports of Russian explora- 
tions and topographic work to the Frer~ch geographi- 
cal society, and has recently desc~ibed the an~rual  
exhibition of astrorlonlical and geograpliical w(11.k~ 
held last April in, the Winter palace at  St. Peters- 
burg. The ~iurnberof exhibits exceeded one hundred 
and forty, arilollg which the more notable ware a 
route-map of Russia in Europe (1:1,030,000), in twen- 
ty-five sheets, of which seventeen are finished; the 
latest sheets of the special maps of the same conn- 
try (1:420,000), published under the direction of Gen. 
Strelbeirsky; the general map of Russia in Asia 
(1:4,2OO,UOO), in eight sheets, extending to lat. 30° N; 
maps of the provinces of Finland and Uessarabia; 
of the prni~isula of Kamtchatka, prepared at  Irkutsk; 
of the territory of Semipalatinsk, lithographed a t  
Omsk; the Chinese and Persian frontiers (1:5-10,000); 
antl many others of regions concerning which our 
chief lrlio\vledge comes from Russian surveys. -
w. 11. 0. [83 

(Arctic.) 

Notes .  -Professor J. E. Wourse of Washington 
anrlounces that he  has i n  prep~rat ion  a work relat- 

of the more advanced parties to make an end of tlieir 
observatio~is before tlie full year is out in order to 
be sure of returning c lur i~~g the pre3elit auturnn. -
Reports frool Berill$ Sea indicate tliat the mir~t r r  
there has been a severe one. Ei~r ly  in the spring 
there mas an  a b u n d a ~ ~ c e  of ice as far souti1 as St. 
Pan1 Island. Very few whales had beer1 taliell u p  
to latest acluices. -The report of the co~ t r t  of 
inquiry into tlie circu~nstances of the loss of tlie 
J ea r~ i~e t t eand the death of nlerribers of the esprdi- 
tion is just printrd. It does not culllain the plivate 
journals of IJe Long an11 Colli~is, nor the papers of 
the latter mliicli were before the court,. Tlle text of 
the report h:ts beell rnostly suinrnarized I)y t he  daily 
press, antl contains no t l~ i~ ig  Itnew of importance. 
is presu~l~ed obser-tliat the log-boolcs, and rrcortls of 
vations, etc., are reserved for a report 011 tlie results 
of the voyige, to be hereafter issued. The niost 
valuable thing i r i  the ~vliole docurnent, which c o r ~ t a i ~ ~ s  
a ~ i u n ~ b a r  of maps aucl diitgran~s, is the map of the 
Lena delta constructed by Nir~derna~ln, ~viiich con- 
tains adtlitio~is to and correcrious of the maps in 
preser~t use. -TV. 11. n. 184 

(Asia.) 

Notes .  -The Revue g6ographique preserlts its 
subsc~,ibers with a new c11ilr.t of Asia on a scale 
1:34,000.000. Altl~ough cor~tainir~g some new 
matter, i t  is not up  to date, a r ~ d  is of very imperfect 
mecha~~icalexecution. -Tile Russian explorer 
IZollclliri telegrapl~s from IZras~~ovodsli, that, in cross- 
ing tlie steppe btdtwecin Cliarzhui a ~ i d  Uzbr~i, lie 118s 
discovered that  Iialitin was niistalreil in sul)gosing i t  
to be triversed by an ancierlt cha~inel of the Oxus. 
What the latter explol.er, three years ago, toolr for 
the dry bed of the Cllarzhui-Daria, is really o111y n 
plain bolirlded on the 11or~1i by a svries of elevatioris, 
and a p p e a r i ~ ~ g  no definite lirnits lowwrd the  to l~ave  
south. -Polarlin ant1 Skassi are ahr~ut to exlilr11.e 
the Cl~iuese province of Gan-su and the atljnc.erlt 
parts of Blo~~golia. Sukhacheff, a your~g proprietor 
of Siberian gold-uiir~es, has contributed 'LO,OOO rcthles 
toward the expenses of the exploratiot~. -The 
topographic and geoderic worlr in n r ~ r t h r r ~ l  I<liorassan 
ant1 southern TurBe-tali being finishrd, the bounda~.y- 
line bet~veen Russia and Persia from the Caspian to  
tlie EIeri R ~ i d  River of Afgl~ariistan will he established 
immediately. -The definite establishrnelit of the 
boundary between the Iiuhsian provir1c.e o f  Seniipa-
latinsk ant1 the Chi~iese district of Tsungati 15-ill also 
be co~~cluded this hummer. By r rcer~t  c t~ r rve~~ t io r~s  
a considerable part of the basin of the upper Irtish 
River is a r ~ ~ ~ e x a d  Topographers are busily to Russia. 

engaged in deterrilining it% limits, ~ v l ~ i l e  
others COII-


tinue the ~ ~ 0 r . k  dernarcatiori districts of
of of the 

I<rtldja and Tarbagatai, which is already well ad-

vanced. Still others are developir~g the official limits 


http:explol.er
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between the basins of the Syr Daria and the Tarim 
rivers. -w. H. n. 185 

Oxus and Caspian. -A recent report on the lev- 
ellings undertaken by the Russian engineers to de- 
termit~e if the Oxus (Amu-daria) could be turned 
from its present channel, which leads to the sea of 
Aral into the Usboi channel, leading to the Caspian 
Sea, decides that it is inipossil~le without ext,ended 
artificial works. A canal would have to be con-
structed for a length of over two hundred versts, 
at  a cost of at  least fifteen to twenty million rubles, 
before it would be possible to divert the Oxus from 
its present course. -(Peter~n. geoyr. mitth., 1895,231. ) 
W. M. D. 	 [86 

(Aprica.) 

Notes.-Joseph Thompson's party has been heard 
from, having been obliged to  retreat to  Mombasa, on 
account of hostilities excited by a caravan iri advance 
of them. All well, and would rnalre another start 
with a different caravan. -Schweinfurth lias made 
a scientific jonrney from Cairo to l l irsa Tobrulr in 
Cyrenaica. -News has been received from the 
delayed Italian expedition to Abyssinia arid tlie coast 
of the Red Sea, according to which tlie principal 
official party are detained a t  Debra Tabor by King 
John, while the explorer Antonell6 has succeeded in 
getting away frotn Assab and in travelling through 
the Aussa country, previously closed to Europeans, 
to  Scl~oa.  -Dr. Pogge has returned to.RIulrenge, 
according to a letter forwarded by Portuguese traders 
from Mxlar~ge, and will shortly depart for Europe. 
-The German traveller Flegel has returned to  
the coast from his journey in Adamaur. -The 
British government has annexed the territory lying 
south-east of the former lirnits of Sierra Leone as 
far as the Liberian boundary, between that  and the 
Sherbro Islands. -Several French trading-stations 
have recently been established or1 tlie Futa Diallon 
coast, northward from Sierra Leone, in the hope of 
opening a lucrative traffic mith the rich interior dis- 
tricts. -The French naval surgeon Colin has been 
intrustecl with a mission to the old gold-country of 
Bur6 on the upper Senegal. -The Morocco au-
thorities have permitted Spain to undertake a topo- 
graphical investigation of tlie country around Santa 
Cruz ile Mar Pequena, on the coast opposite the 
Canary Islands. -The khedive has appointed 
the minister of the interior and former governor 
of the Soudan, Eyoub Pacha, to tlie presidency of the 
SociBtB de g6ogmphie de Cairo. The general secre- 
tary is Dr. Bonola. -The credits granted for the 
Algerian administration, by the comniission to revise 
the  estimates, amount to about twenty-eight and a 
half nlilliori francs, of which about three million 
francs are for purposes of colonization. The irrrports 
into the colony frotn all sources in 1880 were about 
eighty millions, and the exports about fifty-six 
millions. Ttie customs receipts from all sources 
were about ten million francs. -Lieut, Angelo 
Cardozo of the Portuguese navy has just returned 
from Mosarnbique, where he has been eight months 
engaged in explorat,ions in Sofala-land. H e  ascended 
last September from Inhambane toward Mulamula 

and Pachano, along the mountains to Maringua, and 
across the Sabia River to Goanlia; thence, descend- 
ing tlie Gorongoza to Sofala, he returned to Inham- 
bane by the seacoast. -IIerr Beine lias just been 
sent by the International African association to  
relieve Beclrer and replace X. Rfaluin, whoae ctate of 
health requires an  immediate return to  Europe. -
R l .  J .  Lapeyre, second in conimand of the Giraud 
expedition, whose health hat1 given way, was obliged 
to return from Aden to  France on that  account. -
W. 	H. D. [a7 

BOTANY. 
Systematic histology. - By this term, Vesque 

designates the systematic classification of plants on 
the basis of histology. The variations of histological 
elements, as regards size, shape, and distribution, 
even in a single genus or species, are very wide, and, 
with limited exceptions, have not hitherto been re- 
garded as very useful characters in classification. 
Vesque endeavors to show by an examination of the 
orders Capparidaceae, Cruciferae, and Franlieniaceae, 
tha t  some histological clraractrrs are so nearly con- 
stant as to justify their employme~~t  in systematic 
botany. Such, for insta~rce, are the stomata and 
hairs, the mucilage-cells, the palisade-cells, the shape 
and coinpositio~i of the fibro-vascular bundles, etc. 
Eut,  as was to be expected, the cases in which the 
histological characters are uncertain are so numerous 
as to be discouragit~g. That the species in uiany 
genera can be arranged in natural groups on the basis 
of their minute structure appears to be pretty clearly 
made out by Vesque's coritributions. - (Ann. sc. 
nut., ~ c t . ,  vi. xv. 2. )  G .  L. a. [a8 

Flowers of Aesculus glabra. -One of PIof. 
Conlter's students finils that the perfect flowers of 
the buckeye are protogynorls, while otl~ers,  which a t  
first sight appear protandrous, really liave imper-
fectly formed pistils. They are thus polggi~mr~us, 
witli, it is thouqht, a teride~~cy to ~nonoicis~n. Bees, 
especially Apis, visit them, but go o ~ ~ l y  to unopened 
buds, from which they obtxirl nectar by crowding 
their tongues between tlie petals. " Tlie open flowers 
were avoided, and could only have bee11 fertilized by 
the chance of being near the buds; for the bees had 
evidently learned that  the latter contained the 
nectar. . . . I t  is a case of an  ittsect at,tractrd by a 
flomer which it does not visit, but may accidentally 
fertilize, and obtaining nectar from a flower wl~icll it 
can neither fertilize nor obtain pollen from." The  
species is worthy of further study. - (Uot. gazette, 
June.)  w. T. [a9 

ZOOLOGY. 

(Qenerai anatomy anti physio1og.y.) 


Olfactory lobes of insects and vertebrates. 
-G. Bellonci, it1 continuation of his two previous 
articles (Jfem. accad. sc. Bolo!/na, 1880, and At t i  
accad. reale lincei, 1880-81) on the  olfactory lobes of 
arthropods, now reports his further observations, 
which lie has also extended to vertebrates. The 
same fi~ridamental plan deterrni~~es the structure arid 
relations of the olfactory lobes iri both the liiglier 
arthropods and the vertebmtes. The olfactory and 
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commissural fibres of the lobes are resolved into a 
fine reticulum, which, grouped in certain spots, forms 
what Bellonci calls the olfactory glomeruli. The  lobes 
of arthropods have an outer portion with a diffuse 
reticulum, and an inner portion wit11 glomeruli. I n  
vert.ebrates the ganglion-cells lie within tlle region of 
the glotneruli. I n  vertebrates and crustaceans there 
are nunierocls small, and fewer large, cells. I n  in- 
sects the elements are of slnall or medium size. I11 

both arthropods and ver,tel)r;ltes tlle fibres establish 
both a direct and a cross (chiasma) cornmu~~icatiori 
between tlie olfactory and optic lobes; likewise be- 
tween the olfactory lobes and the higher centres 
(reniform bodies of Squilla, fungiform of insects, and 
hemispheres of vertebrates). These ~.esemblances 
the autllor attributes to an analogy of fnnctiol~, and 
liot to a morpl~ological homology between vertebrates 
and arthropotls. The observations were made on 
Squilla, Gryllotalpa, the eel and frog. - (Arch . itcil. 
biol., iii. 191. A wrong title is given at  the head of 
the  pages.) c. s. nr. 190 

Protozoa, 
A c t i o n  of t ann in  o n  Paramecium.-13. J. 

Wad~liligton states, that, by bringing a drop of a 
solution of one part tarinin in four parts glycerine in 
contact with a drop containing a Pararneciuln, the 
motion of the animal is stopprd, and the cilia become 
beautif~llly distir~ct. They appe:ar quite straight and 
surprisi~~glylong, equal to tlie short diameter of the 
body. Previous ideasas to the size and number of the 
cilia have been very incorrect. To lrill infusoria he 
recommends a saturated alcoholic solution of sul-
phurous acid; for, if a small quantity be added to 
water, the gas is set free, and the animals in the 
water poisoned. H e  also reports ark ingenious device 
to catch infusoria: crumbs of very hard bakecl biscuit 
are put in the water, where they will be held up by 
confervae; fungoid growths spring from each crumb, 
the ir~fusoria collect between the fila~nents as in a 
favorite resort, arid the whole colony may be cap- 
tured by pullillg out the cruinb. -(Jozc~n. roy. 
m i c ~ .soc. Lond., iii. 185.) c. s. M. [91 

Descr ip t ions  of rotifers.  -To the eight species 
previously described of the genns Floscularia, C. T. 
Hudson now adds three, and gives also some notes 
on F. regaliu EIudsori. These four last-nie~itioned 
species are described and figured, and a syrioptic 
table of all the species is added. I n  an appended 
note, the author cortiments on Leidy's Acyclus arid 
Dictyophora (cf. SCIENCE, I-Ie thinks Acyclus i. 37). 
is  related to the floscules. " Its  'oral cup ' with the 
' incurved beak ' may be fairly said to be tlie buccal 
funnel of a iloscule reduced to the possession of one 
lobe, viz., the dorsal one." The remainder is con-
cerned with details, arid with the degradation of 
certain rotifers, consitlered in corinectioi~ with the 
absence of the trochal disk. -(Jour~z.~ o y .i n i c ~ .soc. 
Lolzd., iii. 161.) c. s. 11. 192 

Worms. 

A n a t o m y  of Gephyreans .  -Dr. C. Ph. Sluiter 
gives a preliminary notice of his obaervations on the 
anatomy of various species. An abstract will be 

given of his definite memoir when published. -
(2001. nnx., vi. 222. )  c. s. nr. [93 

Anne l id  messma tes  w i t h  a coral.-- J. TV. 
Fewlres finds anlielid tubes formed on the rim of 
young hIycedium fragile. As the coral grows, it 
spreads round tile worm-tube ; but tlie latter grows 
usually equally with coral. Tlie presence of these 
tubes affects the regular growth of the coral. l'lie 
species of worm does riot appear to have beell deter- 
milled. -(Anaer. nnt., xrii. 595.) c. s, nr. [94 

Sperma togenes i s  of N e m e r t i n e s . 4  In  an  article 
in the IZevlie sc. nnt., 18S2, 165, Sabatier describes 
the development of the sperniatozoa in nenlertean 
Tvorms. The parent cells sel~arate into two parts, the 
central blastol)liore a ~ ~ d  l~eripheral bodies, wl~icli be- 
come indeprntlent, and attach themselres to the wall 
of the sper.n~isac. From these botlies tlre spe~.mato- 
zoa arise by diffrre~~tiationof tlie periplieral part 
into spherules, mliicli elongate nrrd becorrre spernia- 
tozoa. 111 his theoretical co~~clusion,tlre ac~thor 
adopts the tlleorg first advanced by Minot (Hiol. cen-
trnlbl., 1582), that tlle ortliuarg cells are neuter, or 
corribirie both sexual elements, a r ~ d  that mllrn a sep- 
aration talres place the sexual products are gener- 
ated. E e  niakes an atltlition, Ilowever, to the t l~rory ,  
by the hypotllesis that the central po~.tion is female, 
the peripheral male. ( T l ~ r r eare illany facts \cliich 
appear at presrnt irreconcilable witli this view of t,he 
sexual relations within the cell.) -(JOUT)L.iwicr.~ o y .  
soc. Lo~zd., April, 1883.) c. s. nf. 195 

VERTEBRATES. 

A c t i o n  of a lcohols  o n  t h e  hear t .  -The rela-
tive effects of different alcohols of the marsh-gas se-
ries of hydrocarbons upon the ventricle of the frog's 
heart have beell compared experirrientally by Ringer 
and Sainsbnry. The method of experimenting was 
to  place the heart in a Itoy's tonometer, arid feed 
it witli the extract of dricd bul1ocl~'s blood until it 
was beating no~,mally; the alcohol used was then 
added to the circulatirig liquid in such quantities, 
determined by previous experiments, as to completely 
arrest tlie contractions of she heart within. arr hour. 
The toxic actior~ of the alcol~ols used was meas~rred 
by the dose sufficient to arrest tlie activity of the 
heart. T l ~ e  following results were o b t a i ~ ~ e ~ l .  Nor-
nial methyl, ethyl, atid propyl alcoliol, -all three stop 
the heart in diastole, tlle ventricle losing its power 
to beat to re~poncl to spontaneously, and r e f ~ ~ s i n g  
external stimulation. The excitability of the heart 
to electrical stimulation is dirui~iislied. The ' l~eriod 
of diir~i~~islied is shortened. excitability ' The pri- 
mary effect of the alcohols on ttie heart is not, as  
might be supposed frorri their therapeutical use as 
cardiac stimulaiit*, to increase the force or f r eq~~ency  
of the ventricular contractions. The Iieight of t,he 
curve given by the tonometer dirnit~isl~etlsteadily 
from the first application of the alcohol, a ~ ~ d  the fre- 
quency of the beats remained unaffrcted, except in 
the later stages, when the power of the heart to beat 
spor~taneously was lost. With regard to the toxic 
action of the diffrrer~t alcohols, the followilig num-
bers are give11 (the figures represent the nuniber of 
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minims of absolute alcohol i n  a hundred cubic centi- 
metres of the circulating liquid, necessary to cattse 
complete arrest of the heart):  methyl, 205.5; ethyl, 
114; propyl (primary), 69.3; isobutyl, 17; isoaniyl 
(amyl alcohol of fermentation), 6.6. The activity of 
the I~ ig l~e r  the series increases rapitlly; members of 
and as the propyl, butyl, and a ~ n y l  alcohols are con- 
s t i t u e ~ ~ t sof fuse1 oil, we have evidence of the directly 
injurious effect of this impurity of ordinary alcoholic 
drinks. - (Practitioner, xsx. v. 3:B.) w.H. a. 196 

Pulniollary epithelium. -Bozzoli and Graziadei 
publisii a ~ ~ o t e  chiefly to claim priority for certail~ of 
their obsc>rvatiorrs on the lungs. We have only to  
notice that they h tve  not seen any hyaline plates 
n'i tlrout nuclei in the epi tllelii~m, such as Feurstacli 
has described. They also again insist upon the pres- 
ence and pathoiogical inlportance of groups of little 
cells, not yet differentiated into the special pulmonary 
epitlielial cells (plates). - (Arch,. ital. biol., iii. 222 ) 
C. S. &I. 	 [97 

Birds. 
Molecular layer of the retina. -According to 

Bellrnnci, the formation of the inner molecular layer 
of the retina begins in the chick or1 the eighth day of 
incubatiol~. At  tliat tirne there is 	 a special row 
of clear cells just outside the layer. The cells in the 
situation of the layer disappear on the ninth clay: 
the  clear cells u ~ ~ d e r g o  offatty degeneration tlie 
nucleus, and dbappear by the twelfth day. They 
form the molecular layer, which, however, cor~tinues 
to elllarge. Both the a r ~ d  outer i ~ ~ n e r  molecular 
layer are penetrated by optic nerve-fibres. T h u ~is 
produced a structural relation with the molecular 
layrrs of the brain. -(Arch. itul. biul., iii. 1'36.) 
C. S. M. Lg8 


The birds of Tonkak. -I n  this paper Herr RIiil- 
ler has give11 us an elaborate review of the b i ~ d s  of 
this island, based on a collection of sixteen hundred 
s l r~ns  of one hundred anrl fifty-five species. The 
paper contains many systematic notes of interest. 
The author has prepared an  extended set of tables 
from which lie concludes tliat the To~lkalr birds be- 
long rather to the Illdo-Chit~ese sub-region than to the 
Indo-&lalayan as given by Wallace. - (Journ. f. 
ornith., xxs. iv.) J. A. J. [99 

Mammais. 
Development of the liver and lungs. - In  

connection with his researches on the development 
of the body-cavity Uskow made solne observations 
on the liver a ~ ~ d  lungs of en~bryos. From the sinus 
yenosus there grow out irregular cavities illto the 
septum tmnsvrrsutn, wl~ich extencl illto papillwy 
growtlls, prc)jecting into the pericarclial cavity. The 
~iapillite ave, of course, covered by a c o ~ ~ t i r ~ ~ ~ a t i o n  of 
the  epitheli~un of rhe pericartlial cavity. Tiley after- 
wards unite into a spongy rnesh of tissue, illto which 
the liver extends as it grows. The further history 
was not ft)llowed, but it is probable t l ~ a t  the hollow 
outgrowths from the s i r~us  venosus become hepatic 

the following conclusions. At the time of the closure 
of the ' vorderdarm,' the separatio~t of oesophagus 
aud trachea is already indicated. The lung is all un- 
paired evagil~at,iol~ the ventral wall of the vor-of ' 
derdarm.' The trachea and the lung arise at  the same 
time, and i~~dependently ; but the separation of the  
lung from the ' vordertlartn ' precedes the separation 
of ~ l l e  trachea. Tlie lung arises inlmediately in front 
of tlie liver; at  the same tirne the cells of the meso- 
derm around the lung proliferate; and Usirow believes 
that the pleural (i.e., cot.lom) epithalirlni forms not 
only the pleural epitheliiln~, but also the deeper-lying 
mesoder~~licelemerits (niusclea, etc.) of the lung. -
(Arch. inikr. anat., xxii. 219.) c. s. &I. 1100 

A hybrid between the gayal and zebu. -Dr. 
Juliti5 Kii1111 announceu the birth, a t  the agricult~ual 
institute of the Halle university, of a hybrid between 
the gayal of eastern India and the long-l~orned race of 
zebus l r ~ ~ o w n  as sangas, wllicll was held in don~esti- 
eation by tlie ancient Eqyptians, and is now abundant 
in Soudan a ~ ~ d  The hybrid in question Abyhsinia. 
is a female; it weighed, at  birth, 21.6 kilograms, or 
about one-twentieth the weight of the sarlga mother. 
The latter is of a mot,tled red and white culor, while 
the calf is of a clear red brown, only the belly and 
inner sides of the legs and the fetlocks bring white. 
The hump on tlie withers, so clia~~acteristic of the  
zebu, is o~ily slightly developed. " I n  the birth of 
this animal it is shown that animals of the most 
primitive forms, which for thousands of years have 
had unchanged s~~rrountlirlgs, by suitable treatment, 
may remain unimpaired in fertility, even when 
placed in relations wl~icll are in the greatest degree 
different from those of their native home." - (2001. 
garten, xsiv. 188:3, 126.) F. w. T. [lo1 

ANTHROPOLOGY. 

Origin of the Magyars. -Mr. Herman Vambery 

published a in Leipzig last year, in which he 
takes the grcrund that the k1ung;trians are of Turkish 
and not of Finno-Ugriat~ origin, as is believed by 
most ethnologists, a ~ l d  especially by RI. Hunfalvy. A 
cen-us of the Turco-Tatar stoclr is given, which may 
be of service to sorne of our readers. 

Turco-Siheriana . . . . . . . . . . .  141,992 

Eantern Turiiestan . . . . . . . . . . 1,040,000 

I<irslliz . . . . . . . . . . . . . . 2,299,366 

1inra.Kirghiz . . . . . . . . . . . .  350,000 

'l'11rcoma.n~ . . . . . . . . . . . . . 1,000,000 

Iiara-lialpaks . . . . . . . . . . . .  70,000 

Usbegs . . . . . . . . . . . . . . . 2,500,000 

Iiipchaks. . . . . . . . . . . . . .  70,000 

Iiuramans . . . . . . . . . . . . . .  77,:301 

Sa1.t~ . . . . . . . . . . . . . . . 900,000 

I3ushira . . . . . . . . . . . . . .  500.000 

Tatars . . . . . . . . . . . . . . .  638,710 

Nogajs. . . . . . . . . . . . . . . 200,000 

Kuvaks [?I . . . . . . . . . . . . .  600,000 

I<almuiia . . . . . . . . . . . . . .  71,000 

~l'rnnscauc:isic Turks . . . . . . . . .  900,000 

I r ~ n i c'J'urks . . . . . . . . . . . . .  200,000 

Osmtmli . . . . . . . . . . . . . . 	10,000,000 

21,658,369 
vessels. -(Archiv.per l'anthrop., xii. 297.) J. w. P. [I02 

Concerning the lungs, from a study of a rabbit Macrobiotia.- The narrative of Genesis about 
ernbryo of a little less than ten days, Uslrow draws the long lives of the patriarchs has very frequently 
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led to the collation of the ages of persons who have 
lived to a very great age. Lord Malahitle is inclined 
to give credit to the great number of cases of recorded 
longevity occurring among the inscriptions recovered 
frorn old Roman graves in Algeria and 'I'unisia. Mr. 
Renier has published a collection of these, and a still 
more complete series is by AIr. Willman, under the 
auspices of the Royal academy of Berlin. Upwards 
of ten thousand inscriptions are thus calendared. 

The following is a list from Numidia: -
101 . . . . . l?persona.  5 persons. 

L '101 . . . . . 10 “ 
4 

1 0 2 . . . . .  2 " 3 " 

103 . . . . .  l p e r s o n .  2 L C  

105 . . . . .  7 p e r s o n s  1person. 
106 . . . . .  lpe reon .  1 " 

1 0 7 . . . . .  1 " 1 " 

1 0 8 .  . . . .  1 1 " I. 

At Mastar, a small town, the cemetery yields the 
following: -
A n n a  R. . . . . . . 101 Jfarcela . . . . . . . 120 
Coecilius . . . . . . 100 J,inuarius . . . . . . 101 
Gargilius . . . . . . 103 Martialis . . . . . . 105 
Granius.  . . . . . . 170 Another  . . . . . . 115 
Ninava . . . . . . . 115 Jussata . . . . . . . 105 

Petrein . . . . . . . 115 


Lord Malahide, in order to show the credibility of 
these figures, speaks a t  length upon the duties of the 
Ron~au  censors. - (Joz~rn. anthrop. iast., xii. 441.) 
J .  m.r. [lo3 

The Pawnees.- Mr. John B. Dunbar of Bloom- 
field, N.Y., has brought together in a quarto pam- 
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State university of Kansas, Lawrence. 

Weather report for -The chief nleteoro-J . 1  

logical features of this month were t,he low mean 
temperature and the abundant rainfall. During the 
fifteen preceding years, three Junes have been cooler 
than this, and only one (1876) has had a larger rain- 
fall. 

Mean temperature, 71.3S0, which is 2.87O below the 
June  average. The highest temperature was 94O, on 
the 22d and 30th. The mercury reached or exceeded 
900 on only six days. The lowest temperature was 
48.G0, giving a range of 45.5O for the month. Mean 
temperature a t  7 A.M., 66.22O; a t  2 P.M., 80.3O; at  
9 P.M., 6 9 . 5 O .  
F Rainfall, 7.73 inches, which is 2.50 inches above the 
June average. . Tliere were seven thunder-showers, 
one of which, on the night of the l l t h ,  continued for 
six hours, and brought 2.92 inched of rain. The entire 
rainfall for the six months of 1883 now completed 
has been 21.80 inches, which is 5.05 inches above the 
average for the first half-year of the past fifteen years. 

Mean cloudiness, 38.56% of the sky, the month 
being 3.64 % clearer than the average. Nurnber of 

phlet his researches into the P h i  family of North 
American Indians. The tribes embraced in this 
group are the Pawnees, Arilraras, C~ddos ,  IZuecos 
or Wacos, Keechies, Tawaconies, and Pawnee Picts 
or Wichitas. The last five are the southern or Red 
River branches. A brief account of each of these is 
given in the first few pages of the  pamphlet. The  
third paragraph is devoted to the Ariltaras, and the 
reniailider of the n~onograph to the Pdni, or Pawnees. 
A very extensive bibliography of the stocl; has 
been collected, comtriencing with the expedition of 
Lewis and Clarke, and including the publicatio~~s of 
Pike, Long, J. T. Irving, Murray, Hayden, and the 
reports of the several cornmissioners of Indian af- 
fairs. Earlier notices are found in la Harpe, d u  
fratz, and Charlevoix. 

The name 'Pawnee ' is probably derived from Pci-
rik-i ( a  horn), referring to their peculiar scalp-lock. 
The o r i~ ina l  hunting-ground extended from the NIO- 
brara, south to the Arkansas, but no definite bounda- 
ries can be fixed. 

Mr. Dunbar has collected from various sources the 
tratlitions of their origin and migrations ($ S), their 
conflicts ( $ 9), their census ( § lo ) ,  and their later his- 
to1y since the beginning of our century. Consider-
able space is given to their tribal organization, 
physical characteristics, social usages, dress, names, 
lodges, arts, trade, feasts, hunting, war, medicine, 
mourning, religion, calendar, present condition and 
prospects. Brief chapters are devoted to the cele- 
brated chiefs, Pitale-sliaru, Lone Chief, and IIedi-
cine Bull. -J. w. P. [lo4 
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clear days (less than one-third cloudy), 14; half clear 
(frorn one to two thirds cloudy), 12; cloudy (more 
than two-thirds), 4. There were four entirely clear 
days, and only one entirely cloudy day. Mean at  7 
A.M., 42.67%;at2P.11.,39.33%; at  gP.hl., 33.67%. 

Wind: S.W., 24 times; S.E., 24 times; N.W., 17 
times; N.E., 14 times; N., 4 times; S., 4 times: E., 
3 times. The entire distance travelled by the wind 
was 10,737 miles, which is jnst two miles sbove the 
June  average. This gives a mean daily velocity of 
357.90 miles, and a mean hourly velocity of 14.91 
miles. The highest velocity was 45 n~iles an hour, 
on the 22d and 23d. Tbe thunder-storm of the 
l l t h  was ushered In a t  11.30 P.M. by a very strong 
'straiglit' wind, which unroofed a portion of the Cen- 
tral school building a t  Lawrence, hut was in no sense 
a tornado. 

Mean height of barometer, 29.028 inches; a t  7 A.M., 
29.050 inches; at  2 P.M., 29.013 inches; at  9 P.M., 

29.020 inches; maxirnum, 29.217 inches, on 14th; 
minimum, 25.671 inches; monthly range, only 0.546 
inch. 

Relative humidity: mean for month, 74.3; at  7 A.M., 
SS.1; at  2 P.x., 57.7; at  9 P.M., S2.1; greatest, 97, on 
23d and 24th; least, 37, on 14th. 


