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the latest, Xarch, 1850. Vol. iii. is stated by I3ut the papers of Stolies which are proh-
the l~u1)lisliers to be ill press. ably of most interest to the n~atllcn~atical pl~ys-

Of the papers reprii~teil in these first t v o  icist of to-day are those npon the nndulatory 
volurncs, only t n o  of the illore important are theory of light, in mliicli lie has acldecl essea- 
of a purely mnthcmatical character, ancl these tially to our linonleclge of tlre coilstitution of 
treat of the yioperties ant1 metllocls of compn- the I~uniniferous ether by sl~on-ii~g 11ow the 
tation of infi~iite periodic se~ ies  sue11 as arise in ~henomena of aberration may remain unaf-
many 11hysical problc~ns, nliicli series ?yere fectecl 1,. the fixity or inotion of the ether, as 
first systeii~aticall!- employetl allel csl)lairied hy 
F o ~ ~ r i e rin 1826. Fourier's treatise is to-day 
the bcsl introduction lo a knonletlge of tliis 
kind of a i ia l  sis, l~esi~les being one of the most 
b~ illiaiit espositiot~s, in any bl anell of science, 
in existence. With the exception of a single 
paper of 42 pagm, ~ ~ p o n  a differential equation 
relating to the breaking of railnlay bridges under 

also by his i~lvestigatiol~ of the theory of dif- 
fraction, by wliicll he has sought to decide 
vhcther the vil~ratory inotion of a.plane polar- 
izecl ray lies in the plaile of polarlzntion or at  
right anglcs to it. 

By these investigations, and by others, 
among ~ l i i c h  may be noticed that of tlie col- 
ored rings of Kewton, he has explained difli- 

loatls m o ~ i n g  at  high speeds, the r e~ l ln in i~~g  culties in Prcsnel's mlclulatoq- theory, and 
papers all come nllclcr the liencl of fluid inotion 
in one waj or another, suld inclutlc esteasivc. 
cliscussior~s of tlie f~indamental tlj nainical equa- 
tions of rnotioll of pel feet fluids, of T iscous 
fluids, and of' elastic solids. These discussions 
treat, ainorlg other subjects, the theoq  of oscil- 
latory ~vavcs, the equilil~ri~ull of the earth in a 
Auid state, the vari:ttion of tllc force of giarity 
on its sarftice, and the ~uidnlntory theoly of 
liglit. 

The lvorlr of l'rofessor Stolies in h j  clrod- 
nnmics is of special iiilportaiicc in correcting 
alid rediscussing the ~csnl ts  obtained 1)y La-
grange and l'oisson, ancl i11 l j n ~ i i ~ g  the nay  for 
the more modern de~elol)rnci~ts of E'lrln~lioltz 
ant1 Tliornson in y o ~ t c x  motion, and of' Mas-  
well in electricity a l ~ d  magnclisn1. 

1 ALnnlviic;~ltheory of Irent. 73s .TOYI:I~II Fo~rnrsn. 'Tralis 
lateti, with notes, by illesander J"~.eei~~ali .(>:rmbl.idi.c, 15;s. 

essentially impro~  ed it.  
The treatise of Verdet,l which is tlie ii~ost 

complete aiicl iinportai~t cspositioil of tlie nn-
clulntorj theory yet wi t ten ,  gives n complete 
bibliography of this sol~ject, extentling to 
mail1 hunclrecl titles, from which the lender 
can correctly estimate the Iiibors of Y1~'1.ofessor 
Stokes in tliis field. 

Tllc lifeloiig labors of Frofessor Stokes 
hare gi\en arr immense imp~rlse to mathe-
matico-plij sical research in Engltti~tl ; a11d tlie 
repi1l)lication of these papers b? the sjndics 
of the C'a~mbriclge 1111irersit~ pless is a gracc- 
f~11ant1 neli-descr~ccl tribute to the Kestor of 
the greatest ~nathemntical school in the n orlcl. 

1,ei;oni d'optiijuc phyiiyuc l,nr R.Xrerdet. I';trir, tonre. i., 
18Ci9; tome ii., 1872. The follonring translntiori aliil revision to 
d:itc is i n  proccsi of pulilicatioil: Vorlesungeir uher die ~ r e l l e n -
tlioorie i1c.s l ic l~tes ,!on E. Vcrdet. Iieralisg. yon Dr. ICarl 
I ~ s l i c r ,13raunsclineig. Ed. i. 1881. 
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GOVERNMENT ORGANIZATIONS. 

Geological survep 

Geolo(1ic tc;orL i n  the Routl~ Ai1n)rtic c l i s t~ i c t .-
Owing to the as yet ir~complet<? state o f  tlle topo- 
grapliic worl; in the sontllern Apl~alacliiairs, the sys- 
tcnlatic geologic survey of that section 11a3 riot yet 
been corrimencetl. Holrerer, severs1 geologic recoli- 
naissances have bee11 lnade, and collsidel~abie collec- 
tions of 11aleo11tologic 1rlatet.ia1 hare h e m  sent illto 
the n ~ a i n  office of tile snrrey. During t l ~ e  season of 
1883 Prof. H. R. (kiger esarnilled the geologic struc- 
ture of a co~lsiderahle portioll of Virginia ant1 TVest 
Virginia. During t l ~ r  latter part of J ~ l l y  11e \\.as in 
fhe  eastern part of Virginia, b i ~ t  in August trans- 
ferred his field of worlr to Greenbrier county, W. Va., 
where he studietl the forrnatioris that are exposed 
between the Greenbrier Rirer ar~cl the Lewis Tan-  

riel, j i~ s t  east of Allegl~any station, W. Va. A 
collectio~l of Deroriiarl fossils ~ v a srnacle. 1 1 1  Sep-
tenil~et his ~vo~, l<  carried into iilleglla~iy conr~ty, was 
Va.,  ~ r l ~ e r e  wns made of t l ~ c  x cnl.efiil e s a ~ n i ~ ~ a t i o i l  
roclis so well slrown t1re1.e. The tlricl;ness, dip, etc., 
of the beds Twre obtai~ietl, and all excellellt series of 
typical sl~ecimens sccuretl. I n  October tlie field was 
exleirdecl northrva1.d to Itocl~ingliam county, but bail 
weather ilupeded tile ope~,ntions. Tllroupll No\-em- 
her a special study was nlade of the foldir~gs in the 
limestones that lie bctwre~i the Blne Ridge and N O I . ~ ~ I  

IIou~itain,  anil a carefill colnpnrative examination 
lllade of tlie limestones of and Roclr- I :oc l i i r~gl~al~~ 
bridge colu~ties, Va. 

Professor Ira Sayles n.as assigned to tile north- 
eitstern 1)art of Te~inessee, and adjacent portio~ls of 
TTirgiuia and Kentucl<y. The early part of July n.as 
spent by him in the exarni~latior~ of the  cares near 
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Clinch River in Virginia. EIe next examined the coal- 
beds on Big Yellov- Creek in Gel1 county, Ky., a l ~ d  
the Dyestone iron-ore beds a few niiles farther down 
Poor valley. The follo~~ring iriontli the \rorli or1 Clinch 
River mas coi~tinued in EIancocl; co~ulty, Terin., 
especially with tire object of ascertai~ring and rnore 
accurately defining t l ~ e  extent and directioll of the 
fxnlting so lvell displayeil in that section. The upper 
coal-n1e:tsures were also esaniined, nud n running 
field-chart of the co~ulty nlade. I n  tlle latter part 
of tlie month, Professor Sayles discovered some \-cry 
interesting care-cleposits in a quarry in I-Ia~\,kins 
county, Terin. Tlie formations of tllis conlitg were 
carefally studied dnr i i~g September and October, and 
large collectioris of fossils obtained. The latter part 
of October fo~ulcl Professor Sayles at  IZ~losville, in 
accordance lvith his orders, to csa~ii inc the vicinity 
of Knoxville and Ccntreville for Potsdam fossils to 
supplement Nr .  TT7alcott's paleontologic morli. IIe 
mas engaged in this region tbro~rgli November and 
December. 

T o p o g l ~ r q ~ h i cu:o~lc iia eccste~'n Te?z~zessee. -With a 
view to facilitate future geologic ~vorli, the division 
for the topographic survey of the southern Appala- 
chian region ~ t ~ a s  organized ul~oll  a considerably en- 
larged scale for the season of 1883. As already noted 
in Scieizce, five topograpllic ant1 two triang~llatioll 
parties were put in this field. 

Topographic party No. 3, in charge of Mr. Fra~i l i  
hI. Pearsorl. was assignet1 to the valley of East Ten- 
nessee. The territory covered by liis party i nc l~~des  
about five tho~tsarld square miles. lying betlveerr par- 
allels 3 6 O  a11d36O %', and between meridians 15' 
and fi40 30'. This area is the northern half of the 
valley of East Tennessee; extending from the sum- 
mit of the Cumberland Mountains and Camberlarid 
l~latean, olr tlie north and west, to tlre sumrnit of the 
Sniolry AIo~urtailis. or slate line between North Caro- 
lina and Tennessee, on the sontll and east. The top- 
ograpllical charncter of this region is such that  tlie 
metllods of ~vorl; en~ployed in the ves t  hail to be sonie- 
n7h:tt lnodified. I t  ~t-as necessary to carry on a. con-
siderable part of tile worlc by ~ilealis of coliipass 
meandcr-lincs; and tllc rapidity of this class of work, 
and of the triangulation, mas seriously iliterferctl 
with on account of the dense tilnber ~vllicii prevails 
every~vliere, and by the atmospheric conditions, ~vlrich 
are 1,arely Earorable for clear vie\vs of any grcat es-
tent. The proinincnt topographical fcatures arc pe- 
c~diar .  iilmost the entire main valley is occupied by 
pnrallcl ridges, that liave their origin in sontll-west- 
ern Virginia, and run in a south-mesterly direction 
through Tennessee, and into illabama and Georgia. 
111this, of course, thc draiiiage system is simple. tlie 
larger streams, with Sew exceptions, being confined 
by the ridges whicll enclose their head waters. 

The Days RIountain, consisting of a great number 
of tliese parallel ridges, or mou~itairls, as they are 
wrongly called, constitutes the divide betwecw the 

through arid in the limestone strata that  underlie 
this region. This renders the tracing of the streams 
a difficult matter. The minor drainage collects in 
numerous sinli-holes: xvl~icli occur on the broad di-
vides from which tlie stlearn.; flow in  underground 
channels, arid come to the surface again in unex-
pected places, anti frequently at  considerable dis-
tarice from the point of disappearance. A strilring 
example of this Bind of drainage is seen in Mossy 
Creek, which is also interesting frorn the luxuriant 
gromtli of confervoids and moss ~ r i t h  mhicli its bet1 
is covered. This stream rises on the north slope of 
Bays &Iountain, and, after a course of three miles, 
disappears, and is not seen as a surface-stream for 
a clistance of seven miles, when it re-appears, and 
flo~vs for three miles to its j u ~ ~ c t i o n  ~v i th  the H o l s t o ~ ~  
River. Five miles from tlic source of tlic stream 
tbcre is a so-callcd sinli-hole, which is six hundred 
feet in length and of nnkliown depth. h ninety-foot 
pole does not toucll the bottom. This is really a 
surface appearance of the stream. A saw-mill mas 
located on the creelr a short distance above tlre first 
point of disappearalice; and the people of the couli- 
t,ry have frequei~tly noticed that slabs arid saw-(last 
from the mill would rise to the surface in this sinlr- 
hole, then disappear, and come to the surface again 
in 3Iossy Creelr, three miles ahove its rnoutl~. wl~ere  
it rises for the last time. 

Rlr. Pearsoli says that  the topograplrical unity of the 
ridges and valleys is not recognized by the illhabit- 
ants of the country? and hcnce sorne confnsion has 
arisen. To the same ridge or valley, often only fifteen 
or twenty miles in length, as rllalry aq five different 
nanies are frequently applied; the unix-ersal custoln 
being to re-nanie a ridge or valley ~ v h e n e ~ e r  it is 
cut in two or crossed by a stream. This confusion 
of names also arises partly from the fact tlrat 110 

tllorough or connected stu\-ey of tlie region has ever 
been made, although it is one of the earliest set,tlctl 
portions of tlre ITnited States. 

The natural water-power facilities of the iippala- 
chian region have recently been tlie subject of rrrucll 
ilotice, and in  tliis respect the \-alley of East Ten- 
licssec is uiicscelled. Tlierc arc in it many strcanis 
of considerable length, affording abunt1:tnt rater-
lpolvcr. tlrat are not iridicated on even the best es-
isting nlaps of tht? region. Other additions and 
corrections of co~lsiderable importarice havc beeir 
detcrnlincd by the ~vorli  of Nr.  I'earson. 

PUBLIC AND PRIVATE INSTITUTIONS. 


Museum of comparative zoology, 


~ r r a n ~ e n a k n t  --The
~t'e.rhihil io?a-roo~ns. es1,ibition-
roo11is are conlparativcl>- s~nall ,  eac l~onc devoted to a. 
special s~lbject. but so conlbined, tliat, mlieri taliera 
togetlier. Tliey illustrate the arliulal kirlgdonl as & 

tvliole. in its general relatiolis and in its geographical 
aud paleontological range :~nd  tlistribution. Tliey 
are intended not only to meet the xv:rnts of t,lie pub- 

Holston River on t l ~ e  west, arid the Nolachncliy a ~ ~ d  lic a t  large, and of beginners as tvell as of lnore 
French I3road Rivers oli the east. I n  the  vicinity advanced university students, but also to profnote 
of this mountain, slid or] either side, the drainage researcll by giving assistance to specialists and origi- 
is alrnost entirely underground, the water flomirig nal investigators, hleanwhile the work of tlle mil- 



sixlrm ~ ~ r o l ~ c r  sl~oillc! be i i i  cllargc of :~s?istanls wliosc for mollrrsc:~, one for fis1t a11i1 replilc slirletoris, orlc 
dlitics are so ai.l.nn;?ed ns to leave :i good p:irt of tllcir for l l ~ c  collection of dry invertcbrat.<>s (co~.nls,e t l~ in -
t.inn: fvce for o~.igillal ~,csearcll; the nliiscrlm as n oil~l'~?lq,s11011gt'F, ctc.), two  for fossil verlebrnte~ 
~rllolo for~ning an iil~port;int I )~~ancl i  of tlic ~ l i~ t i~r i t l -  ( e sc l~~s iveof fi.11cs). 
11isto1.y tli~l);trtinc~ll The palcoiitologicxl collcctio~~snroof tlle lu~ivcr..it y, wit11 n.11ic.11 its l , e u ~ n i ~ ~ i i ~ g  
assiiln~its and profcssol.~ ale i111im;ttcIy co~~~iectc t l .  cl.o\vtletl illto foltr ~ ~ l l l ' l i  s t o r a ~ e  'i'llcrea ~ ~ i i  ~ ~ o o ~ i l s .  


All cl~~i~rrer:~tior?of thtt c o ~ ~ t c n t s  a ~ l d  n1.c l , \vo~vorli-r~oi~rs 
irscs to ~vl~ic l l  for tlle gcologicnl ~lrcl l i~l~ological  
tilt: space is tlc\70tcd vil l  give :L bcttcr itlca of tlre 
ain~;?of Llic nluselun Illan n le1igt1iy ilescriptio~l. 

Synoptic roo111: syrlolrsis of tlie ailiri~al Iiingilom, 
living :111d foesil. 

Five systrnlatic rooms for t l ~ c  systcrriatic collcc- 
tiorls of mam~ii:~lia, bl~,tla, fislies, ~ n o l l ~ ~ s c a ,  radiates, 
and protozo:t; a~i i l  their galleries for reptiles, iilsccts, 
arrt! cruritace:l. 

Seve~i fa1111n1 rooms and galleries:. Xortll American, 
Soul11 A.n~ericarl, Africa11 (il1~111di11g3latlagascar), 
Intliar~, Alistralinn, Europco-Sibcriad Atlalrtic..l 
Pncific.l 

Four roonis for tlie paleo~ltological collections. 
Two roo ln  for tlie pnleozoic, olle for the rriesoaoic, 

: L I I ~one for tlie terti:tl,y, as folloxrs: Si11u.i;iil all11 1)e-
vonia~l,l carbonifrrons a11d Jura,l  cretace011s,l tcr-. 
t i a ~ y . ~  

'Fhc ~vorlr-roo~ns for the asiistants of the ninsculn, 
and tllc stor:rqc-~.ooms, ~ v h i c l ~  are also in te~~dct l  as 
-work-roon~s of t l~c i r  spcci;xl subject., :we distribl~ted 
as follo\\.s, ill aildition to a large rcceivii~g-room mltl 
:A gcilcral ~vorlrshol): -

T l ~ e  alcoliolic collections slorcd in thc basemcrrt 
occupy four roo~ns  dcvotetl to fishes, two roorns for 
fislies auil reptiles, one roo~ll for birds and mammals, 
one room for niollr~sca, olic rooui for crust;kccn, orle 
room for tlie other itlvcrtcbratcs. 

Tlie e~lton~ological is to occupy cvcnt,- dep:~~trncnt  
u:rlly fom. gallcrg-rooms of t l ~ e  first s t ~ ~ r y .  

Tlie rnol.lc roon~s  alicl sto~,agc-rooms of llie fifth 
story are filled by collectiol~s occu1)~ing fire rooms 
devoted to birtls ant1 n~am~na l s ,  thrcc for skins ant1 
e::gs ant1 two for elicletoirs, one for c r ~ ~ s t a c c ; ~ ,  one 

1 Xo t  yct  open to the pnblic. 

Cambridge entomological club, 

Feb. 8. -3lr. G. 13inlmoclr callccl attention to some 
c~rrious IlaLits of tlie cornmoll E':c~~,openn c:\,rwig, For- 
fienla, :~uricr~lal.in, a specilncr~ of ~~11 ic l i  lie 11t~tl kept; 
irl confinenlent scvcral mor~tlrs. Tliest: insects arc 
oin~~ivorons,but apparently prefer illsects :IS foocl, 
eating their own species greetlily, Altliongll to all 
a[)pearaiices blind, except lo tllc pl.eselrce 01, :~l~scrice 
of liglit, tllc specimen a\lovc nioiitio~iecl captrued fleas 
(Prlles irritaiis) mitli ease in mi er~closure :~l~ou.t five 
centin~etres in ilianicter. No noticc lras Inken of a 
ilea put in the enclosurc until the flea actually to11clle11 
elle earwig, wlien the lalter ~vonlil 1.11~11 aftt'r the flea, 

(lcl~arl~ncirt. Il'orir roo~ns  arc dc~ototl  to tlrc 1ibral.y 
of the nil~soum, ant1 one room for tlic oflice of tllc 
curator. Tllcre arc also :t large gelie~.:il 1t.cture- 
rooni, t111.c~1:~borntol.ies for students in biology, 
ilircc lnborato~ies for stuclnlits ill geology and p:~lcon- 
tology, ~ v i l l ~  two s~u;lllor 11ri\-ate rooms for tile ill- 

stractors. TVitli t l ~ c  1)iologic:ll 1xi)ol.atorirs ~vil i  118 

co~~iiccletl for boll1 
also a. large roo111 for all : tqi~a~~irui~l 
fresll-~vatcr autl ~,i:t~.inc ani~llnls, and anolher roorn 
for :L viral~ium, botli of nli icl~ arc in the bascillelrt 
of tllc building. 

This mill give, in :dl, scvel~tecr~ rooills clevoteil to 
t l ~ ccsliibitioli of collections for tllc public: ten worli 
and storage roo11is in tllc bnseiricnt, for tllc alcollolic 
collections; tllirteeil \\.orli i~nd  storage roo~iis for t l ~ c  
tlry eoiilogic:tl collectio~~s; eight siu~ilar roonis for 
tllc palco~~tological n~icl ~co1ogic:~l co!lcct,ioi~s; ;uld 
tllirtccr~ rooms ileroted to the Iabor:rlories, leclnrc- 
roo~iis, a ~ i d  1ibr:try colrnectetl -\villi tllc instl.ucliol~ 
gircil at  tlie Inuseinn; tllc an.;~ngcnit~nt being snch, 
tl~:it, ml~c~lcver tlically tlepart~nerils (as, for iusta~icc, 
geoloyic:ll and geogriipllical, or tllc anatomical, or 
any ol11c1.j olllgrom tllcir prescrit quarters, roo111 can 
bc mnilc for tllern l ~ y  ex1cnsions of t l ~ c  bnilcli~~g, for 
a l o l~g  tinic to coiuc, ~r i t l iont  inlel,fering ~vit l l  tllc 
plans which 11arc bee11 c:trriecl ant  Illus far. 

111 adopting n small 1111it for. tllc sizc of the rooms 
(::OX 40 feet), all attenlpts at  eshibition-rooms, iiiipos- 
irlg fvoln t l~ci r  sizc, were dclibel.ately abar~tlo~~ecl. 
IC is ait~letl only lo  plnce before t l ~ c  l)ublic such por- 
lions of tllc collectiolis i ts  sl~all becolnc in s t ruc t i~ '~ ;  
mid it1 t l ~ c  storage a i ~ d  work rooms tlle applin~lces 
for storage air11 :lt ecorioniy of space, and aro in-
tended, wl~ile tlicy tlo not ~ ~ e g l e c t  careful prescr- t l ~ c  
ration of the collections, to give to tlle assistalitv 
and students the freest and quickest possible access 
to them. 

palpitnting ~vit11 the antcnnac ral~idly, and tllus 1icc.p- 
ills. 011 his trncl,. If tlle flea cscalled from I.)cncalh 
tlle aritculr:te of tllc ctarrvig, t11c latter wolild find hirn 
again in a Inoluel~t, mld t l ~ c  amusing chase would be 
rencwcd, lo ell11i l l  the sure seiz~ire of the flea. in tllc 
mo11tl1-puts of the carwig. T l ~ e  e~ rn . ig  was a glat- 
ton, a~li l  ~ronltl olteu eat ;t large n~ulibcr of fleas or 
otlicr iusccts in snccessio~i, at  the eiid of his repast l ~ i s  
nbdo~nc~ i  -- blr. S. IT. Sc11c1-being 1111tcl1 distcr~rloil. 
der esl~ihiteil :I. speciliicn and tlrawings of an aracllliid 
fro111 llle co:tl-nleas1u.e~ of hrl.;aiis:ls. Two gca1.s ago 
ICnrscli flgnred a siiiiiln~. for111 f r o ~ n  the coal of l'rus. 
sian Silesia, under the generic I I ~ I ~ I Ci l l~tl ir i~co~tlartus,  
nr~d ICuita bas just describcd aliothcr frurn c:irI-)o- 
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