
tcr rtio~~llts; tlic high meair teiuperature of the au-
tt~lltri I I I O I I ~ , ~ ~ ;  the very large rainfall, nrl~ich canle 
within half an inch of the ex1,raordina~y precipita- 
tion of the year 1876; the nnusnal percentage of 
clou~liness; tlle low velocity of the rvilld; t l ~ c  decitlecl 
p~eponderanceof south winds over iiortl~ winds; anit 
tlie increased percentage of atrr~osphcric l~ui~lidit,y. 

Tlie master of the steamsllip British King, fro111 
Swansea, reports, Jan. 15, in latitude 41° ~iorth, lon- 
gitude 670 10' west: encountering an electric stonn 
which lasted about four l~o~lr's. The ~veatl~er hat1 
been overcast with heavy rain from ]loon until six 
r.nr..when the T V ~ I I ~shifted from south-west, to west, 
followed by loud claps of thullder and vivid flashes 
of lightning. At tlle same time large balls of 'St. 
lClmo's fire ' were seen 011 all the yard-arlrts and mast- 
hearls. All of t l ~ e  stays and back-stays mere corerc(1 
with sparks of fire of a bluish tirlt. 

Professor Kicssli~lg of lxamburg has issned a cir- 
cular in the name of tlie Hamburg-Altor~a brancll 
of tlie Gertna11 ~r~eteorological society, aslcir~g prac- 
tised observers, accr~stou~ed to rlotitig tlie appearnl1cc 
of tlle sky, for reports on the colors still risible in 
tlie ~leigliborl~ood of the sun in clear weatlier, as well 
as for records of the dates on which these peculiar 
tlisplays first became visible. EIe regards the111 as 
sequels to t,he estraordiiiary twilights of lSS:i, arttl 
considers all these optical effects as results of the 
Kraltatoa eruption. The phe~~omcna on wl~icll obscr- 
rations are especially desired are tlie vaguely defir>etl, 
sinoky, reddish ring enclosing a brilliant whitish disk 
aro111id the sun; and the pale red tint; that has been 
seen between clouds at a greater distancc fro111 t,l~c 
sun, wliile the solar disk itself was hidden. Obser-
ratio~is fro111 distalit, oat-of-the-way stations arc 

grsc:ltly in tlcgrcc of' tlilntiou. tllc coi~lpoiitioit 
of' t l ~ c  saline nintter ili 5olt1tioii is. for iurfiict~ 
\~atei ' s .:uld so f w  it< ~011ceriistlie chloi itles ant1 
sul!~li:~tc~s and cnlciuni, ol'sodiuln, 111ngnesi111ii. 
-th(l 1" ilicipal c ~ I I ~ ~ I ~ I ~ ~ I I L ~ .-c011~t:lnt within 
the 1i111its of ixrror of' his n-orlc. I'srsides thest. 
liiore i l i~por ta~r t  s11bstanc.e~constitneiits, other 
to  tlic nolnbcr of tn cxnty-four eleliie~itsa1 cy 
B11om1i to occrlr, but ill tliclir i.ntirc s n ~ namomlt 
t o  hut a sniall fraction of olic per cent of t h e  
total saline matter. 

111 part i. of the rolunle bclfore 119, P rofesso~  
\\'illiali~ I l i t t ~ n a r  gives liis rcsc:~rches into t h e  
cotnpoiitioo of ocean-u7atcrs collectetl by t h e  
Cliallcl~ger. Sevc~ity-seri.11 sample?, reprc-
scntillg different stations ~ l p o n  tllo ocean, ant1 
\*arioi~i deptlis beneath thtx swface,  yielded 
fignres, \vliicll, : rgreei~~g fairly well nit11 tllosc 
of Forchhn~n~ner ,  ant1 better itill a m o r ~ g  tliem-
se1~-es, seem to warrant the conclusion tha t  
the composition of the salt5 in sea-water i, 
i l idepende~~tof the latitucle and lo~igitudc oi" 
the station fro111 which the water is talzen, autl 
of del,tll also, so f:ar as  colicerns tlie chlorine, 
su1l)huric acid, m:~guesia, potnsh, soda, a n d  
hromine. . .Tlie 1)rot)ortion of limc, howelrer, 
increases wit11 the depth of the n-ater. T h e  
f 'u l lu~~ingtable contains Frofessor Ilittmar'.; 
fignrcs for thc rne:ln composition of tlie salts i l l  

sea-wnt.el*, ill col-ilpariso~i ~ ~ i ( l 1tliosc of Forcli-

p;~rticnlarly valuable; arid the records of mou~ttail~ 1 1'<.,. ; 

ohserratories are of greater interest than those of ' 1111nilri,i1 
1x1~1sr ~ f  ,

lower Icrels, as t,lie solar tliffract,ion ring is 11111t:11 lt<,L;,lsdlts. 

Inore distir~ct ~vhen seen ill tile relatively clean rippcr 
air than \ \ - I I ~ I Iviemeti tlirougli tire dust-laden strata 
of the lower atli~osplicre. Profe.sor IZiessliirg hits 
11uhlishecl valr~nl.~le pnpe1.s oil tllr optical theory of 
the bro~r-11-red rirtg i l l  ailcl i i i  I3rorni11u . . . . . .tlic A\;cctz~):j'o~..sci~e~ U(ts Si1!,)1111ric '>1ci,1(SO,,) . .
r c e f t , > ~ ' .  t!&rbo~~ic:lcicI ( C ( j 2 )  . . 

I n  his rcl~ort on tl~r: New-IIi~~npsllirc! state tri- I . i l l l<~((y>lo). . , . . , 

3It~g111~si:i . . .( l l q O >:rligitlation in 185-1, Prof. E. T. Qui~liby says. " I t  Potacll iIi,O) . . . . 
may be proper lo n~enlioll that while the 'red SILII -

sets' have ]tot bee11 so marketl as they n-ere a. year 
ago, tlic IZraliatoa dusl has 1)ecli con~t~antly aritl 
~'lnirlly visible fro111 siur1,ise to su~~scl: every (lay ~vheti 
the slty has t)eei~ f1.e~ fro111 cloutls. Tltere Itar h(~1.11 
no 11:~y w11e11 11112 sky has l ~ a d  its tiorma1 1,1~(:." 

- ~. 
-..-. - - --

I ,~.I ,  I ru i i i l r i~ lof ~ I R ~ O ~ C I I  

c.!li.liIi~ti~da* ci~iorini,. 

:; I ,  "%:: 
1I 2121) 11.03" .i;..,ll 1.!Kj
i.i.it12n S o t  ~Ictcrrni~lc~l .  

liontrsrrnnl~i~tcslion-ed ill I *6 i.111liis :~tl:ily-
s is  of' several liuntlred saml)les of' sea-water, 
tha t ,  thongli the w t e r  of t,lie occnli 111ay \-ary Total salts . . . . 

1:rport 11.ft / t ~scienlifl~: (!~'t/,f , y g / 1 g ?  qf'fr. -11. ,<. ( ' I I c < : - 2'11; ~ l i f f ~ ~ ~ e t ~ c c  srii,f:~cc alicl intcrllit-. r~ . s ! t? / . $  h c t ~ r e e l ~  
i ~ n y r ? .d i ~ r i i , i /  l l i p  ?jra$.r .  187.)'-'iC. I'/,!jv!c,v an17 ,,ii~i,ij.v/~,!/. 
VO'. I .  J.~,,l,i~,l, l S S 4 .  :;!I; I , , ,  2;s 111..l?l;l!). c1i:itc waters it1 the col~tcnts  of' lilne \v:m 0.01 ?.-I/ ~ ~ ~ ? . ~ " , l , i , < i ~ f ,  4". 



p:cts, and that  between sulfate and b o i t o ~ n  
waters 0.0132 parts,  refelrecl to  a llundred parts 
of halogen. The  fact that  deeper w:~ters c10 
c<ontain more lirile than srirfhcc-waters, I'iofes- 
sor Dittmar attributes to  tile action of life near 
the surface in removing liine fro111 iolntion, and 
t o  the teudency of l~ottoln-\raters to taBc it  L I ~ 

f~0111the ocean-iioor. 
A s  is  natr~:al, tlle alltalinity, too, inclcases 

J\ ith depth ; anel the cliffel ence i )c t \~  eel1 smface 
and bottoln waters in this rcspect correspondecl 
ill Professor Dittmar's detcrlllination to 0.014 
of lime, which is so  near to the figiues found in 
the direct cletermination of the lime, that  the 
closellcss of agreemeat ~ l l u s t  be accidental. 

Col~cerning carbonic aciil in sen-rater ,  the 
evicle~lce goes t o  show, that,  as  a rule, i t  is 
lwesent in insufEcient amount to convert to  
bicarbonate that  base ~rhicl l  is in excess of the 
sulphnric acid ancl halogen, :~nd is  free only 
csceptionally ; that  in  su~face-waters  i t  varies 
it11 ersely with the temperature, ancl for equal 
langes of temperature seems more abundant 
in the Raters of the At1:~ntic than i n  those of 
the P:tcific Owan.  The  quantities of oxrgeir 
and  nitrogen absorbecl 115' sea-n ater are f~lnc-  
tions of tlie temperature. Nitrogen I ar iei  
within the same linlits ill deep alld shallow 
~ ~ n t e r s oxygen gene~a l ly  present to  a; is  
smaller extent tlinlr the hypothesis of surface 
nhso1,ption of atniospheiic air. a t  the temper- 
ature corresponding t o  thc amount of nitro- 
gen fhuncl, ~vould *tle~nantl ; :rncl thc al~solute 
alnount of 0x3 gen ill 11atel s of great depths, 
anct occnsio~rallj in  waters of only moderate 
tlepths, ib often exceedingly small. 

L'rofessor Dittmar rliscusses liis a n a l  ses wit11 
great elaboration, and tlevotes rn~lch space t o  
c.llapters upon the salinity ancl specific gravity, 
I?romine, carbonic acid, ~ilkalinity and ab-
.orbed gases of ocean-water, I n  the analj sis 
the desiral)ilit> of precisel~ess was constantly 
i ~ t  \iew. T~II IS .for e\-:rn~ple, liinch stress is 
laic1 on the necessity of zoeighin<g portions for 
a ~ ~ a l y s i s ,  mineralas  is  usual \\it11 c o ~ i c e ~ ~ t r a t e t l  
waters:  ailtl, irl  tllr estitnution of total halo- 
gcn 1)) \ r~ lhar t l ' s  ii~cthoil, I'rofessor lli t tmnr 
secures grester accuracy by zuriglii7,g tlie prc- 
cilsitati~lg sollition of s i l ~ c r  nitrate, a ~ i d  then 
efYectilig the final titrations n-it11 centesirrlal so- 
Itttions of amrnoniurrl sulphocxnnate anc1 silver 
111trate. It i s  quite plain, l i o ~ ~ e \ ~ e r ,  and !ilrlcli 
t o  I)c regretted, that  the lack of water a t  l'ro- 
f'essor 1)ittnlar's disposal (nc\-er exceeiliilg, 
mlrl often falling slloit of, two litres) has at'-
fecterl the value of thc \\oili. Very few pro- 
cesses of analysis car1 bear the m a g n i f ~ i n g  of 
inherent crror a hundretlfold : and 10 c7tz3of sca- 

n:rter, to  nliii.11 I'lofossor I)ittlnar felt restrict- 
ed f o ~  single deter~ninntions of total halogen. 
is  ml exceediilgly iinall portioii wliell thc result 
is to  be esp~esser l  ill g1:tms to the litre of na te r ,  
o r  in parts t o  thc h u a d ~ c d  grams of total 
salts. \\ritll nn aclequnte quantity of material 
a t  hand,  10 cn13 nectl not I i a ~ e  1)ecn lnacle to  
se r re  for n (letel lniilntio~i of lime nilcl mag- 
nesia ; nor norllrl 3r1cli piocesies as  tlic es-
timation of ~ n a g l ~ e s i : ~pj1ophosl)hate, ant1 a s  
sulpharii* acid :ls barinm snlpllntc. 11:rve been 
cle~liecl ordi11:Lry care to ~ n s u l e  tllc purity of 
tlie substa~ice weighctl. 111 flie case of thcl 
lime, it was founcl, mhcii some of' the resitlues 
of aaalysis were coinbilled ancl te i ted,  that  the 
average error arnounted in one set of thilty 
clctcrlninntio~ls to eight per cent,  and in an-
other series of twenty-six t o  nine per cent, of 
the total. Wi th  so  large a margin of' error, 
the application of the lnean corlection to in- 
diviclual determiuations, a s  well a s  to  the 
cleterrni~~ntionsof a series of tnenty-one, tht. 
residues of ~rh ic l i  n e r c  not available for e s -
nlnination, is fraught nit11 too much uncer-
tainty. The  cliffelencc, for esanlple, between 
the corrections of eight per cent xnd 11i1ie per 
cent, noulcl amount t o  liearly thrce times thc 
clitterellce which Professor Di t t i l~ar  f i~lds  be- 
t ~ e e l i  snrface :~nd  t ~ o t t o ~ n  a s~ ~ ~ a t e r sregarcls 
their contents of lime. Fortuilately. I'rofesior 
Dittmar's il~teresting conclnsion co i~cern i i~g  
the clistrihution of liiue in ocean-water does llot 
r e i t  upon the inclividual cleterminntions alonc, 
but  ilcpe~icls apon liis reiults nit11 tile mis tnrc i  
of ' surface,' . intermediatr, '  and ' cleep-sea ' 
~ t a t e i i ,  n h i c l ~  allo\\ ed liim ten timer the mate- 
ii:rl for a n  aualjsi., \\hich Ilc lrad p r e ~ i o u s l ~  
cluplojed, : ~ ~ l t lpeiinitlccl the ac1ol)tioll ol' 
proper plcc~2tntions. 

IJloii.sio~ 1)ittmar's repol t clo-es nit11 solnc 
I e r y  perti~leilt  suggcstiolis a s  to  future w o ~ k .  

l'nrt i i .  colltaills Air. .J. Y.Guclianan's rcc~orcl 
of soinething l i l ~ e  fiHeen hnndletl 113 dromctrii* 
drterminntion> of t l ~ c  specific grar ~ t j  of nw t c ~ s  
from I nrious parts and different clel)tl~s of t l ~ e  
ocean, and several plates illustrating the \a r ia  
ti011 of density over the surfacsc and in depth. 
I t  : ~ p l ~ e a r s i , l ~ a t  the mntei,s of the ollen oceall 
~ : ~ r y  densltj  tile limits 1.O:';iiOill hetneen 
and 1.02400, 1)~lri' n :~ te r  a t  4' C . 1)ring talien 
a s  the standz~rd. 

I n  part i ~ i .  Staft'-Coiiimnlidel ?'ir,arcl tnbn-
1:ites tiic clecp-sea tcml)eratnres, and  shonrs. 
by the lnethod oC co-ordinates, the  lrlanner in 
~vhichtemperature 1 aries n it11 cleptll for each 
station of obsei\ ntion. Tables s ~ u ~ i ~ r n a i i z i a ~  
the obseil a t io~ is ,  gloril)ing a11t1 a \  elaging tl~c~irr 
i)y locnlitici, a le  :~l)pendctI. 
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Tlie discussion of the records of part ii. ant1 inotion of Hyperion. I11 several paljers 111tb- 
part iii., together with the rneteorologicnl data lished during the past fire J ears, Professor 
of tilt: expedition, is in course of pre~taration Asap11 Hall lias shown a remarlizble retrograde 
1,- I'rofessor Tait nncl Mr. Buc*hxn. niotion in the p e r i - S a t u r i  of its orhit. t l ~ e  

periocl of its lerolntion being about eighteen 
years. A t  first sight, this rcsnlt al~pears i i i co~~-
sistent with the law of gravitation ; for it is 

IJUBLICfl  TIOATS OF T H E  IVAUTICIIL easily s h o \ ~ n  that in the case of a body moving 
ALAldATAC UFEYCL'.  in an eccentric orbit, and clisturbecl by another 

IT the first part of this volume, Professor moring in a nearly ciicalar one, tlie secular 
hTencomh presci~ts a detnilctl development of lnotiotl of tile peri-centre will al~vays be direct. 
the perturbati\-e f ~ i ~ ~ c t i o n  which is applicnhle As Titan is lnuch the hrightcst, a i ~ d  iliucl~ the 
to all cases, cxcept es t re~ne ones, in ~vllicl~ n nearest to l I j l~er ion,  of all the satellites of 
general cle~~elopment of planetary inecinalities S:~tnrn, l'rofcssor Semcomb in\ estigatcs the 
in ternis of tile time is soagllt, ancl by 71 hicli i~esnlts of its attraction npon this satellite, 
any reciuirecl derivatives of the f~iilction may and shows that the ordinary tlleoiy of secular 
be fonnd with grcat facility. 111 order to variations 1s entirely inapplicable to tile mntnnl 
afYortl sonie idea of its range of npl~licntioi~, :rction of t l~esc satcllites, aild that me hnre 
he cornpmes this deyclopment n~itll otliers here an entirely new case in celestial mecllnnics. 
liaring tile sanie gilneral okect  : \ iz., those of The ordinary t l lco~y of secular \ ariatioils pre- 
I,aplace, De Po~ltkcoulant, I'eirce, Leverrier. sul~poses that the mean motions of : t n ~  t ~ o  
Ilnnseil, ancl C'ancl~j. The lllethoil of this l)oclies to which it is applied are incommen-
development has previouslj been indicated b j  surable ; so that to nnj g i ~ e n  mean longitrlile 
I'rofessor Scwcoinb, in the Anle~iciocjoz~wlul of tlie one, mill corresl~oncl, in the course of 
of ,~natl~e~isctlics, T l ~ c  seconcl part of time, a e r y  mean longitucle of tlie other. The\ol. iii. 
this vol~un~cof the 'Astronomicnl papers ' co~~ju l i c t io~~s  two thus be of the bodies will 
(1113. 201-34-1) is a determination of those in- scattered tllrongh e\ ery part of the orbit. Cat 
equalities of the mooil's iliotioil n l i i~ l i : L ~ C  four tinles the mean lnotion of IIypcrion is 
yroclucccl by the fignre uf the eartli, ant1 is by nearly equal to thrce times that of Titail : so 
Dr. (+. \I-. TIill, assistant ill the ofDcc of the tliat, if tile two satellites are in coi~junct io~~ at a 
Nu7lticrtl c ~ Z , ~ ~ c ~ ~ ~ c r c .  g i ~ e i i  time, ~rlien II!perion has completeel thlee 

In  D c l n ~ u ~ ~ y ' s  ' Thkorie cln moovement de re\ elations, Titan n ill have completed four, 
la ?.line,' the perturbations of the 111oon by thcl nnd coii j~ulctio~~ occur at  \-el y another n ill 
sun r e r e  Sullj treated ; but srtbortlinateportioni nearly the snnle point. 111 its outer form, this 
of the thcorj- were in sorne cases unfinished, relation betweell the two satellites is some-
:~ncl in others r~ntoucheil. Having x-:-:~itcd 111ore wlint m~alogous to tbat among the satellitcs 
than tcn jears for tllc prolnisecl filling of tllcse of Jupiter : but it is quite different in its caase. 
gaps by li'rcnch :rstroilon~crs, Mr. IIilI ha3 ill I'rofessor Nc\vcoil~b d e ~  elops tlie iiiodificd for- 
this paper taken up, in his nlasterful wag-, the nlnlae applicable to this case ; and anlong otlier 
discnssion of the perturbatioi~s n hich the iiloon res11lts o i  interest is tlie deterillination of tile 
urlclergoes on account of the fignre of the nlnss of Titan equal to pait that of 
earth, the al)preciable character of mhicll n:ls Satorn. 
first brougllt to light by the analysis of Laplace. 
I11 his ' 1)arlegnng der tlleoretisclie berech-
nung,' etc., Hanser~ has clealt with these in- FORCHHEI&fER'S TUNATEL-13C'ILDIiVG
equalities in a very thorough n.3~. ; but Mr. 
IIill has in~estigatecl these pertarbations to the IN  ENGLAND.  

s:une degree of :llgebr:ricnl approximation that Dn. FO~LCEIIIEI\II~~REnglal~tl in \k i ted  the 
Ilelnunay adopted in cleterminii~g the solai per- spring of 1883, by rrliilisterial autlloritj*, to in- 
turbations, \ i z . ,  to terins of tlie seventh order spect ancl rcl~ort upon tlie class of eilgineeriilg 
inclusive ; and liis lnelnoir is thus most a1313ro- worlr represented by tlic title below, confining 
priately entitled ' A supplement to I)elauna> 's himself, for the most part, to tunnels in prog- 
theory of the moon's motion.' reis or receiltly completrcl. Several most in- 

The third part of the same volume (pp. :ll5- structive examples are to be seen tlirre, and 
: < T I ) ,  by Professor Nen-comb, treats of the 

3 n g l i s r . i ~ ~tzi?znrlba1~te71bei ?~?~tergv{i?zclbuhmn, sozaie ulrler 
flii.~srnt~?ltl? ~ C P T P S U ~ ~ ~ L P ~ I  VOIIDr. PEIILIPP: eill ' , ~ ~ i s e D c r i ~ I ~ t .  
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