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MARE AND HIE MOUNS,

We take the following abstract of a papor
read before the Ualifornia Avaideniy of Selinces
by Prof. John Leflonte, from the Mialag owd
Nuientlie Press

'l'iluln- in o memier of th salar ayutem, with
the exoeption of varmoon, which can be stuilléd
untler sl favoealde clrennstances os the
planet Marn; Tor, althiogh Vnns, when i ine
forlor conjnktion, is noasir b i than Mars in
apipemition, yot Venus, at thie time, turms ber
Aarkormd heminphers towarls the carth,  More-
over, althongh Mars doos nit appear an lirge st
abijoct tn Uhn telescape as Jupiter, et e js o
ronlity soed on i much Jarger seale, not only on
th grebter proximity. to us,
e mineh powenr the

woonint of b
bt Nicabiling, Dk Hikuw
wdiin, fulw wurfan o
witentod, o that & much highor telsongde power
omny Do addvanibageonsly smplogml Aeeurdingly,
var sdfice the Wivimtion of the Lelsoupie, Mars
fiwn Tieons s Eavorine olgoat of obwervation, The
Jargiet nod musat powerksl instrnments hayvo
Tt wim gy sorntinia this plunt, aml
the variul plysical dotails of 1t surlsos have
Tooutn mowt canafully . miappod by many  astrow
[T

When, therofore, it wan annornesd, & fow
mionthe ngo, that the Ameridai antronumer,
Hally bl stinooyorml two satolliten holonging to
Maps, wi vught not G b siirprised st the wstan.
intunint with which tho news was reoeived by
the atifle worll. Morsover, theee v o tio
that for piare than twa ventiiries paat
v likve bl the protability of
intetion of wike o thin planit. I
faet nnalogy worlil Tomd ue b expoat thit Mars
wonll B fienishid with one or e moons;
for, buing situsbed at n goiater distanos from
i wim bt bl B0 s mone expocially
tar il Wl Temminarion 1 t uba dark afghis
Urtillor the dnffenee of the ludpmtiona, the
aatrnnimens Who have s garefully stuidind the
ihyuieal features of Mars, have doubitles boen
iking Tur thowe satellites,  In fack, many of
et bve contendiml that the fallure to dis
onver them de nok by mny neans & concly
i i thelr neneoriatene, vu Murs, b
vy smadl plimot, we m?:ln'r. ot bk oot
b b pepmrtionally wiradl, in which oas thiy
prulght amcppo dudoetiin |? thio todesoope.  Thun,

foe - exatjeple, Mo, poconl satellito of Jupiter is
anly atiut the forty sl ]nu{ of the dhami-
b of e planet; and & watadlite whidl woulil

2
anly Yo tha furty sooomd part of the diametor
off Mare vl b aliout 100 mblen -t diniietor,
At tho Jenat distamon of the sarth from Mars a
watellite of Khds dimennin would sibted wn
mgcho o Jma than otiocdialf of & sl s that
uvert il fviratila inn of Mars,
titlght fadl i pewemd mich
A lifeet o i ik Ao ok pecede far from
hin ik of Wi ik

Wi stato of sdoiibd wnd nwrtainty o rela
i Hle iestion b the o wee of Martlal
moots atforted Togitimate game for the satirical
writers of the last contory. Thiw, dunathan
Sucdft (ore famibiarly known an 1 B,
I Bhe ialliver's Traveld"  publishod  abont
177, iy ‘i” g anweeount of A esteaonfinary

ewdee o wlistead b pbilimpdiobs whio dnlabitil the
** Floating | callil Lagamta, iidorms din
that Py wponil thid greater 1o their

Tvow e oliersang tha enlostind bl whioh
thoy il B this manistinren of glassis far oxcoll
v s i ool e althwigh their lar
it tolewdipien o not oxeeed thies feetl Ehey
gl o that thy DN w il s,
anil shiow thy Wk with (e TR

o s (i ebiore Vi our astronn
winen i Kirpet Gor iy binse male o catalijme
of 0N fivid atars, whiereas the Jargest of
b wih by sty o thind ol that
muniler,  Thoy have likewise disoovensl twi
Joaser stars or sntellites, wihich reviles slunt
Mursg whereo! the innevmmt s distant froim
tie conivor of tho peinary plaet esactly theoe
of e linmwrers, awl the ontermost fives the
Fattir tuvilves i the sjisn ol 1O Liotes, and
e datder i 24 w0 that thy spuanes of their
porindical tinies aeo very b i the anme pr
faom with tho oulws of  theie ditanems trom
e opber of Magws which evilautly shows thim
b govornod by i sate lsw of geayits

it btlrbiesn the ithiee isavanly beodie.'
Alwat 2 yoabs
wilng, that s i 1

v Nwife Wity the
i celelientad Voltaim,
W sl liver's Travels ™),
otih of ho clane
elikiime upon

M A

Ly vidtiondew tha Jot
of reasatiers whio foinl - thadr
Windogy. o ok of fie satiri
wgna, At niaghiiney dnlialitanh o0 Sitius, bs s
ol fo ke & vovage ol <I;---|n'? Mirvugh
the solar systatt i omnpany with a dotiseen of
Satirnsthoy, philosopiline sn thiy g, Approah
g thie plamet Mars, Mictinnegan sl Dis i
panion plainly rred B s acting e sat-
wllitos to Uhint Dunly -mowann which bave e
taitly osvapeird e ken ol verrestrinl aatron-
wirrn. 1 Ko peedectly well,” cantiunoee e
wuthor of the taln st Fathee Usatel  an
astroiner of the b will wite, sud wnte
it the exwts
appjwal dhuingt
Tl sheesmton b boggheians, who rmson from sual:
gy, These exvellont philosuphers are por.
foetly aware how dithonlt i1 wouli be for Mam

o planet o Gar pemioved Toon the sun -t get
o with loss than twe of thess satellites”
yiFavres de Voltaiee Mionmnegas, hap L)
How nnn|-|ul-'|, the rewent |||-|ul"3 ol the
Amithonn asteioimir las e the taliles”
wn the revosnes] satiret ol the last conturs !
Thi l""‘ nbonin ol those excellent philoaphen’
whie Diticdind thetr conelibelans nawst - sbindogio
veasoning, although dumbeoing e the dinaios
ol the unpessvon for more than tee centiiries,
Bave ot baat Doen veritiod Iy direet olworvation.
WHY THE DIMOYERY OF THE SAaTRLLITES wWaAS

AT MATHE s R

Astha meons of Mars are vary sinall olijocts,
i s oonly aader the most Davarable curomm:
stances that they can i sevm by the ot pow'
erful tolescopes.  Mars (s peanvst 8 e when
i dippositiin ocours whan b (s near i peri

T T T hnllilullg‘|I1u-1""hp‘ bl dileaiis

al | would be 167, and from

and the earth is in aphelion st the same time,
Tha opporitions of Mars near parihelion oeour
b Intervals'of 10 and 17 yesrs siocesnively. A
vory good apposition. eomurred in 1862 and &
great wdny hed aat b i
tlie opgeartinity o serubitizing Mars with the
il of oxeollunt instrunents, A still more fa-
worabli ujartuulty was presented in the sim:
mier of 1§77, when Mam was nearer to us than
it D ey slion 1505 It wan at this time
that Hr wisprhs FEadl o fortunate enon
rvesais of the pew Sipeh vreleactor of 4
Ohervatory at Washingtou, to disover two
muutn belosiging to thin plaser. 1t {s tru that
thia was probalily thi frt time tha sp power
ful o teldoeugio Nl dvar boon directed to thn ox
amiination of Mars aniler shinilar favarable on-
ALt vk, it migmitloant fiot, thiat wince
the anninetmant of the dlseavary the sitellites
Biaver Tt lutootind by i of Bolowoirjion of
[ e [ T Tt meeewt ol rof
Hall's disenvuiry s o |m\¢ru\rluul.l'lll 1] I“r'-

thie fuls

ol wigw

ther glaring ligit
Mass, . Hubry, of 1l
weryatory of Fars, on th th of Avigunt, 1877,
wie alile to see the satellites when Mus wus
wervonel from view,  These dimtnutive moous
niotle s closaly to the planet that e b ditienlt
towon them tn the Wlas ight tattectad from
Mars,  Had eimilae eans of sofvening the
planet boen wmployed, it {s protalile this ang
or liath of ligse atollibes might lave been dia.
movered in IHEL
DESTANYHS OF SATRLLPVES KHOM CESTER 0F MANS
The dsturice of the luner. satellite from the
ventorof the primary s sbont 2.5 timos the
thy ek of }‘-m ab if bhie otiter one st
G840t the samp oadivs,  Assming the
iliamioter of Mars to Lo aboat 4,2 b, thiose
iatanens bponme, respoctively A and 1.
ST ahiilos from the benter of Mars, Tl near-
ent, watullito of Juplter in distant abwat six timem
the rading of the primacy, anld the nnormork
mabullit Haturn i distant a little more. than
thive tinied the radiue of thit planst
FEIIODS OF SUPREAL REXOLEION OF THE 54T
ELLITES Y M)
Prof. Newoutub gives, for the porod of fevi-
Iugion of the inier satollite amomml Mars, alpot

i howurs, or The S, mud 0ES b, or
Yn, s that of the outer moan.  Bath of
thom, like oure moon, revolye around the piri-
mary from west to ensst,  Mars rotatos on jts
nks Tron wonk b itk (n 00020 houen, or S,
W D thin e the duration of the Martial
iy, ot the tire seviipied Uy b stie rising in the
sk in nnm{{ avar o tha westorn lurtson of
thu plar Ve Hive sicn that the pensd of
rovolibion of the iuner satellite s Do, while
tlint of the outer in greater, than s Martisl doy,
It in ovhlent, Bharefure, that, a4 seai from the
aiirfide of the planot, the apgarent motion of
Phet wntasthiteos sall B fu ogipmmite divsctions, thi
niner riaig in the wosb pod setting in the omst,
h ot (ke e mos ), eisdog dn the et and
aotting in tho west. Tl soomadione oondition
of Whtige ok by greatly pesplesed the prim:
Lo W drﬁlnrl, andd protably bed
i o tha lnvesithon ol aycles nu.l epieyeles to
geonni for thioss npponrances.

1% follown that the plenotenon of two moons
mieoting i mid-heavena will be no: anusual oo
yurpedies fo L olservors un the surfsce of Mure
The apparont motion of the fixed stan from
et tu wenb,  prodaced by the rotition of thy

|;|n wpun (i axin, de at the rate of 1LGE per
uini Tha el niotion’ of the

Iner satillite
g the stars from wosd bo st e at the rate
of alwit #7.00° per hour, whild that of the
witer ot e ot the rate of 18 por hour,
et it follaws thit the apparat mobion of
thin dnnor satellite fromn weet to ot across the
hokvons toan oliseever on Mars, will st the
ratie of abont FLHE e Bour, while thn ajipn
ront wobion of the outer o feoieiat
weest will Lt nt thie rate of mimly 237 per
hit,

It Likemwbsit follows o the previding ealvn
Iatiiong that ¢ o eluping betwemi two wic
cvasivy mieriibian paasages of the nner satellite
will Dy bt 1) G b, amad thee tisig elapaing
botwypwn tun suvessslve vonjunctions of the
e with  ehe outer woon will be abont 10,24
hosipn 3 conmesjuently two coufunctions will decur
il e than it akes fur Mam to: mtabe on
Its mxkn, or than o Maghial day, This sstellite
complites o than thred sebiital rovolutions in
4 Martial day.

An the apparent motion of the ooter satellite
Tromn east Lo went bs at the rate of amly about
L5 g b, 1 bs ol e
witig bobw o two shicesssive  meriding jpoassagns
of this maon will be alwat 1, ¢ wo thit
Ehieitw wedll b v lowa thinn 12 comjumetions with
tho immer moan in the cotitee of a libnar day. It
Ie likowine evident that the outer stellite will
fropaimtly be. abee the borism of Mams ore
thoan 0 b, duriag whibeh period wix o
Bions with the inoer ay cecur.  Murover, ae
P et moot will go theongh i eyele of
Phawes bty 8 littde snire than B howrs, all of
those choang e ecunrplishod whily it i
aliive thie horiaon of the obserser su iv surfus
uf Mars,

AFTANENT MAUNITUNE OF MAKA A8 SKES FROM
VIR AATELLITER,

Tho apparent dismetor of Mars, as soen by
an ilwarver the innor aatel woulil be i
Jewa than 418, or abatt T84 timo the appatint
diamoter of the sun as seen from the oarth |
and from the outer moot the dtameter of Mars
woidld anlitend an sngle of 1.7, o shout $1.3
ter ol thn sun as sen
it mpparvint areas of the
an seent feom bin twe satellites,
wutthl I i Yoo ratio of the sqiares of thess
suplies,  That s, the apparint ares of the
sk of Murs, a8 sven fromn his fnnor moon,
vuber 0t
thie apparent area of the solar disk, as secn from
the sarth

From the wusrmost satellite ol Raturn, the
diameter of the primary woull sulend an sngle
ol 35877 I the nearvat satellite of Jupiter,
the diametor of that plaket woull subtend sn
angle of 15,67 and from our mwmn the earth’s
ittt winbl sultend un angle of Ima than 2
AVPAMENT MASNITUUK ©OF IS SATELLITES A%

SEEY PROW WARS
A of the res,

hatian; and the ot il prran ity to us
pooirs when Mars s in oppoation fn perihelion

wre, &8 yel, ip |
wiagnituile of the Martial sabellites; but, assum

—

1l polar ke ‘_thf_sll.ipd,dt,

Ing vach né them to I:u;hIlfi(I il i :
{51 ] il edr af t

lu phiesd by &n observer on Mars, Tho inner
mrvom betingg 5,793 miles distant from the center
of Mar, would, when in the senith of the
observer, b only B, 63 mileh distant from the
witrfaco of the plauet,  Heon it appears that
whes this satellite ls soon in the horzon of the
otmerver on the muefaoe of Mars, its dinmeter
would subtend an angle of abont G0, or nearly
i apparent dipnmeter which our Wi
Prenk g Bk, when it b in the zenith of
the obwerver, it would subitonl an angle of
(M., e mote than threa times the sppasmt
dinmetor presentord by owr moon  Inather
torm, (0 riking from the westarn horison to the
woniith, the apperent dismeter of this moon
wonbil e inereasedd penrly in the miio of two
b tliroe; snacl, of Lot (A apparent aren ml_u].l
Lt numuunu-ul unarly in the ratio of fonr to

The quter satellite would, under liko poaic
tioiin, prosont spparent dismiters respoctively,
of 4 anid 24, or cotailerably leas than the
Apparent ebaer of opr moen,  The mnest
Wite of Jupiter (laving u dianioter of 20
) would, in lleo positions, pressut tan
ubwietvor on Ale surfago of that planet apparont
lamters, respactively of S and S
WEAIISH OF U DIACOVEIY OF SANTIAL SAT-

KLLEEA 0N THE SERILAR WY OTEsi.

A wa have gean, the inmer satellite of Mary
eomplobes three orbital fevolutiond i loss than
& Martinl day, **Thin anemalos fact in the
I ol mosn, nt firvt viow, to
w utterly “inconsistent with the nubular Iir-
pothesis’  Acctnling to this |I,'Eh|f.hl.'lll. the
orhital perimdis of the satellitos shouhil be appro-
Imately oqunl ti the tutation periods of the
primary at the epochs whin the satullites waen
thrown off from it The scoeluration of the .
tation period of the primary, I eonmuine of
ita wulisej o L ol il
roridler itn time of rotation loss than thi orbital
porioil of any aaballite,  Aw far aa yut known,
thie dunier satellite of Mars affonls the ouly fo.
wtanoe ino which the mbation petiod of the
(eimary is greater than the orbital peried of
tha sionndary

It st Tu pemombered, howover, that If we
regard the rig of Saturn sa gomposed of gloudn
of intlependently rovolving minute satellite,
thong conntibuting the inermost 'purtnmq of the
i ring must revolve g Jean thme thie thie
rotation pepiod of that plaset  Under this
wivw, therefore, the cosk of the inner satollite
0f Marn is nob wnigues

‘There are, however, sevoral methods Ly
which the apparently, asomalons fat may be
acvonterl for oonststently with the nobulse
hypothesis,

;. LI the first place, it hiss Dedt sujsgated
that Mars may not have olitaiood lis satollitos
Yy meatin of the uwtal proceds of moon foema-
thomg bt by the appropristion to higeoll of &
auinple of lﬁﬂ [ In or pl il
some o which, in thelr perilinlion sxcursivng,
appieoacl eomparatively noar Lo Mars in hin
o .iml:-\ witione. Tty the planstold callml

lbeon, whin it i ot ita lewst distanco sl
Murs at hin grestest dintanee Teom th sin,
woulid only bo alont 1,000,000 of wilen from
eoch uthur. 16 e, therefore, possible that sone
of the pluetotds, moving in orbity of greator
meesnbeivity than ﬂl]{ yet discovire, may, at
wtng former periol, bave approaehed wo nesr
Mars s to have bcome permanently attahed
ton it p matedliten,

2 In the meoowd place, i bs posilile that
thew Martial movis may have ariginally &
volvind iu Jrger orbits, sud therefore ln longer
perionls than at pros it that the rekas
influenee of a resdstiog medion on ok
umsaes, might, i the course of tuyduls of agos,
iwve oottemoted thele orbite and - contognontly
whorpemed thoir orbatal periode. o this cone
[0 A it Ve Dornde i vadid, thad, sovonl-
Ly the nelnlar h[\pu!h- ure miat bo a
vantly olidee planet than the darth; s that this
rotarilation msy lave boen i progresa for an in-
ealinlalile nnmbier of centurien helurs thie barth
boonane n sepatate planet,

A Lo the last plico, it b possible that Mam
iy lave ariginally rotated on his axis in five
o ik howmg bt Elist the vidal motationanetaed.

of the anrth iy only -fnl'j'_ Might not thisgraas

ullipticity of Mars have boen the result of wol.
ihitleation hnving tilen place whes his rotation
period wia much shortor than §tis at presant ¢
"hia explanation i not froe from secioun digh.

enltios, For, f aqueous and serisl agencioy
wern in gotion afler soliditibation ' took Dlace,
thay would have tendad ta mako the shaps of
the planed conforti b ita hew rotation period,
Herkelny, Dee, 5, 1577,

SPONTANEOUS GENERATION,

At the lat meeting of the San  Francises
Microscopieal Bocloty, & paper was rend by My
H. O, Hyde, summarizing birjelly the fmope ay
they pow staid betwean the upholders and ape

nita of tha theory of spantancons gensmtion,
LI Hyde takes the sides of the arn\mnnu. To-
wing on the resalts gined by Dallinger nd
Dieyudaley ol thvee ronults by sald; Tu the fiat
plage, it i conelowivoly shown that some: form
of the monalh smitted palpable goris, visilily,
Bawever, only with the 1-50th inch ive,
and when vikible of the wise of abeus 1200, otk
of an moh, (Hhors were, motly sponking,
rittiporond, emitting no getmn, hot nl.vcﬂl 1o
ri'ru birth to minute living forma, whils another
orm of monnd emitted gorme which the highest
magnification (ailed to resalve, but the prosonc
of which waa indisputabily proven by resilts.

L the aecorl place it sas eonelisively shown
it tho difftont adolts forme wory cigably of
mm'lnn,i yitg |I|~s{_m of birat I'allfln from
1" (142 F.) i 80° (170 1) .y while the re
tumrkalile fuet wan developad thit the sporuley
ot germs wern able th sarvive a bomporsture of
T4B88° O (W' By)

Fram thoss fnota they claim, wnd justly, 1
think, that the s ot of Hastan snd same
others, that the germs of putretactive orgasimis
rutint o tah i the annie conlitions that destroy
the pareut in erronous,

While thislus ot Leey sctually shown of
bacterin (the sobo organisn upon wiich the
theory of spontancous geroration has been g
utrnetud) it may be strongly inferned that thy
iacterian goema are oo minute o be obwervnl
Vi o preoment optieal applisnces, and it mut
lin retnembersd that the monads wre as mush
putefactive infasoria na the bavteria,

Hastian, from  eortiin iﬂullm;arwduud
both monads and bacteria. To guand aguiu
the iutrobnition of supposed germn, by soalsd
op bia infusions while bodling, aml then sube
ector thomi b n tomperaturg of about 300° F,

Tpan opening his sealsd Nasks, aftor tho lapme
af i wutliciont titerval, be fownil Uving imonade

Thiowe b foud ware alwolitaly destroyed st
a tomperattiee of TO° K. and dpon this sesall,
b rogarilind thi thiory of spotitanieons ganars-
?Il.ulln_!nr archivitousin, a0 he terma it edtale

h il

While Tyndall sud othors have proved uigas

tively that utider cortaln conditions of tompara-

ture, ad the nhwolute wxcluxion of poasibls .

wurine in the sureounding alr, Diving becteris
waro pover fornd, (6 remained for Dallinges sl
Dryslale, with the abd of the microscope and
marvellons sbock of pativnow, to netually see
it in thie eane of a oloels wllied oo there
was b powitive production of gorma from living
eionaids, and that these perms, but net the
paraut forma, atisol nurvived » b

a8 high as that to w hick Hasting over submittod
hin sulijocts; mnil that, aiter passing theongh
tliis tery onlal, thess satne germs wero soen b

mﬂ dovalog into the living, parent form, and inooe

instanoe, ab least, lnto e of the identieal lomms
duneribid by Baatian, thun illnstrating, 1 elaim
By ol thie plsaibilivy of a dualt, the soures ol
e Intter's vrroe, and sdding another aml mot
visluabile rlece of testitony to th gooctal ques
tion.

LN —De, N, H. Paaren writos s
Tollows i the Wostern Stneb Suurpnl = 18 s run
i all eanon kniown to us, tist the finer inptinets
agreo with the conclusions of Inborives seim-
tillo reanarch.  The great laswen of natore do st
far, but show a2 constaut barmony; sad 48

| 1

nth prvelinessl by the i of  hils mioats
might Imvn Dot almt 08 presont  rotat

periond. D0 s evident that the solar tidim, on a
Pk s wrall and wo pomcde from the s
et be Dnapprectablen and, st fint sight, the

¥ ta s the luch of thise trol

whioh may sound too gramd to e meutioved it
anueetion. with the opemation of cleaniag 8
stalils,  Wecannot, huwevor, rafraln from s
wiring this harmony, when we e the buy
I (o amd elesn, indnstrious pald et

Iitiar thies Iar.ulm:hl by il ] e perigght
[ |||',|I.m o D u!lml; Insigni But it
munt I recollecteld that the tidegenorating
proswer of & moak b other things leing eqial)
f Iy proportional to the onle of it -
I ETITCTH I‘Iul. ugriess tight move than eom.
pewnate for wmallness of niaae Ta lwe

apectliv: Lo thie mathematioal language the thd

EOusrating power s in proportion. o the

[iamieter of Primary Muss  of Satellite
(T intance of Satellite, )

Thus, for example, let un suppose the dinmetor
of atir moot) to Lo N0 times the dismeter of the
inuer satellite of Mars, and Loth mosan to be
spually dense: then the mase ol vur moon
wonhid b 8000 times that of the Martial satel.
lite,  Waking the dinmetor of the earth as equal
tu twiee the dismoter of Mars (and it in not s
great), and the distanoe of our moon (rom the
oenter of the earth to b 41} times the distance
of the inuer astollite from the center of Maes;
we than have the tide-gonerating power of our
ko acking on thiv sarth, will be to that of the

s @ .
inner satellite scting on Mars ax = bl

or & 1o i |, or 2k
T3

Huewaw, the thile gunarnting powvr of this smiall
satellite, would, 1 commuence ol ith nearmoms
s Marr. Do mbwint 8] imin sa great an thin tile.
Feneratang priwer of our sievn o the sarth

o eonoection with the hdea of the robstion
wrdesl il Mars having, st soiie foomee Girkie,
CLUR T ter than it s at presont, it may
b naticed that the great compression ur ellip-
teeity of this planet is torally moonsistent with
ita olwerved rotation perind.  Most  asteoms
mars padimate the slliptivity of Mam at from

Tl
LU

w1 e | e 4

ta (although some of them have

failed to detect any sensible diffuresce in his

scrabbing at Hoore and faeniture, appamsotly
prrbotly cléan, ail wieliiy, -xulmbl.fsg:lih
which wa wodd at it Ii;,!ilt think might b
putitiod mooh more duply,  Thelr inatinetss
troe. Y ou come into the room adter the s
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