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SCIENCE. 


is in excellent position for observation, reacli- 
2000 feet. By this arrangement,  with a spretl of' rotntlon iiig tile meritlian a t  about  10P,hI. I t  \VRS in oppos.!tion 
of 257 turns per second, h e  obtainetl a deflection of r 1 5  on N o ~ e r n b e r  4, a n d  may 1101~l ~ e  fount1 iii R ight  Ascen- 
millimeters; whereas, Foucault  using a speeti oi 400 sion zil. 41m. 27s. declination f13- 4.6. 

volving mirror, and the  fixed mirror a t  a distance of about  l lTc$ i~~iz~  

turns per second, and causing the  light to traverse a 
distance of 20 meters, had  obtained a deflection of  8 
mill~meters. T h e  revolving mirror jvas tlriven by a tur-
bine-~vheel operated by a blast of air. I t s  speed, which 
mas ~neasuret l by a n  electric tuning-fork, was  reatlily 
adjustetl by a stop-,cocl;, and  tile dtilection was  measured 
bv a micrometer. 

>Ir. Michelson gives a most careful clisc~ission of t h e  
errors of his constants, inclucling the  t letrrmiriat io~~ of the  
value of t h e  micrometer screw, the  rate of vibration o i  
t h e  tuning fork, etc., and  concludes \vith tlie considera- 
tion of several ' lobjections " which have heen suggested 
from time to  time. 

T h e  final value for t h e  velocity of light z '?~  nczclro is 
299944 _t 51 (m air, 299864), or, in round numbers,  
299940 ltilo~neters per second = 186380 m11es per secoutl,;:: 
the  remarkably small error, t_ j r  Iziiometers, being coin- 
posed of the  total constant  error in t h e  11102t urrfavorai~le 
case, and  t h e  probable errors of o b s e r ~ a t i o n .  This  quan- 
tity, 5 51 ltilometers, cannot  be  said to  express the$?-ob- 
able erp-or of tlie determination, i n  tlie o r t l~nary  accept- 
ance  of t h e  tern1 ; conibining, a s  it does, $yobizole ti-?-o?.s, 
strictly speaking, a n d  estimated constant  t rrors .  

These  experiments were nlaile by Illaster I\Iiclielson a t  
the  Naval Acaciernp, Anna!~olis, a t  private expense, and 
to him tlie entire credit is  due. A new dcteril-~inatio:: of 
the  velocity of light, embod!-iug rssentially the same ai-
rancement,  but  ~ i t h  more e l a b x a t e  ;~ntl e s l ~ e ~ i s i v e  nDDa-
r a t t s ,  is now being made  under  official ausbices by ~1.sf. 
Xewcomb, Superintendent of t h e  Nautical Almanac.  

I t  is probable tha t  in this v:ay t h e  lnosr accLlrate value 
of t h e  solar parallax, so  esselllial to  astronolll!i. can be  
detluced. 

ASTRONO~IICAL -(C!3SI!~)tltet~ for % I E ~ ~ O R A N D A .  t h e  
meridian of Washington,  I). C., N-vernber 29, 1fi80) : 

1 1 .  ~ . i .  s. 
Sidereal time o j  menn noon ...... ........ 16 ij 3o 
Equation of tiine ...................... r I r j  

mean noon followz';?g apparent  noon, 

The 2LIZ  210 39, squt,l of tile equator, a t  Ineritliall 
transit, and  will continue to move south until Deceoi- 
ber 21. 

T h e  .l//bo?zreached i ts  last clunrter on Nol.enll)er 24.d. 
811. 4 7 m  I t  does not  conle to  the  ineridian until ~ o . l . \ J .  
of ;\loveinher 30. 

"Vercury w a s  in inferior coi-ijui?ctiofi, Kovember 23, 
and is  no t  now visible to  t h e  nal~e:l eye. I t  precetles t h e  
sun by about  52 ~ n i n u t e s ,  ant1 1s five degrees fa r ther  
North. 

VL?ZUSis plainly seen in the  southnes t  ; a s!iort tirue 
after  sunset ; f o l ~ o L ~ i l l g  lly all. 331,1., allti g.  a ; l> la l ]ythe s ~ i n  
increasing the distancr, its drc l ina t lon  i s  ?,: LL3r., I I  h. 

is at present too close to tile suil for (,i,sc!v;L-
tion. 

Jz@itw, though growing fainter1 is still the 
most brilliant ot>ject in our  eas!ern sliy a t  eve~l ing .  I t  
Passes the nleridiall a t  8 P.lf . ,a t  an altitutle of  54" all3ve 
the southern horizon. I t s  Inore exact position at t h a t  tune 
is : Right Ascensidn, oh.  3 7 m  43s.; d rc l~na t ion ,  t2-28'. 

Sntur?~,less brilliant t h a n  Jupiter, is, no tw~ths :a i i t i~ng ,  
equal or superior to t h e  larger p l iue t  in point of interest. 
I t  is read ly found about  13 '  E.by N. JLll)lter, present- 
ing a good view of the  southern sid? of its r i~ igs .  

u~~~~~~ill right aScellSioll I I h .  om,  52s,declilla-is 
tion +7 '  9'. 

~ o T E . - F ' o ~ c ~ L I ~ ~ ' S  185100 niilei per experrments gave tlie velocity ns 
second. 

ii ro i l l ,  it,liatorinl, wit11 a n  object glass b y  

h ~ ~ ~ - ~ ,pret,ccltetlto ,lie G~~~~~ ~ bby ~
ilas 

its tllrector, Pl.o,, E r l l l l  plallt,,mour~ I t  is to be devoted  

to obse,.vatioiis of lllajor plal,ets and their 

lites, of  of  s ,ars ,  ant, oi (louble stars, n,itll oc-

casioilal ol,serl,aliol,s oi Illillor 


1 ) r ~  Sctimii,t has  made  a new determination of the  

tinle of rotritlon o! Jupiter  upon its axis, froin observa-

t icns in 1S79 anti 1883, of t h e  ieti spot  upon  its t l~sc .  

l I i s  p re i in l~ i~ary  tliscilss~on gives for the  tinle of rotation 

911. 551n. 34.42s. 

I N  a le t t t r  to Ililtiiri', datcii October 2,  Prof. I'iclter- 

ing, of I Ia l . ra~ t i  College Observatory, announces t h a t  t h e  

p e r ~ o d  of Ceraslii's ne\v variable s t a r  is probably 2.5 

(lays, insteatl of 5 (lays, as ~~revicluslppublishetl by 

Scnmidt .  I t  is e s p e c ~ : ~ l ~ y  
rtmarlzable for the  rap~ii i ty t f  

change duririg part of its pcricitl. 'The total variation is 

from about  the  6.7ih to the  10th magnitutle. T h e  ap- 

p x x ~ n x a t e  piece ior 1881 is, R. A.  oh.  51m. 48s. Dec. 

+ S I '  14'.1. c. \IT.
I$T. 

\ ~ A S I l i N G l ' O S ,1).C., NO\'. 23, 1880. 

It iins b ien  my fortutle tluri~lg tile past two 7Vititers to 
spend a few wcel;s in tile rrgioiis of Centrcl l~'1orid:i. Lake 

is  r-out,lern t i l e  benLl t i fu lof t21e 
cluster of ]ai;cr- wtiich ioi rns tlie soulcc of that exceedingly 
picturesque river, the Ocl;lamal~a. TVith high banks,  and 
sur-rounclecl by k t  belt oi I i~~mi i~oc l ;  land :ts rich as any that 
Florida aiibi-di;, this 1:tl;e is t~ecomiiig settlcci upon, and its 
lailcls a1.z fast being t:il;e~l up by enterprisitlg soutlierners 
for 01-anpe-gi-ovcas and pine-apple plantations. Tlie so-
journer will hnc! the sopiety ul this lake-seltlemeiit intelli- 
gent ailel liospitnlile be)-ond an!-tli~nq that would be ex-
~ e c t e d  in so new and plnnecr a country. The vegetation 
ot this alliiost tropical region is so lull of interest to the 
iiilcroscoplst, anti the c.1uses conduc~ilg thereto so peculiar, 
t l ~ a tI have thougilt tile111 deserving of especial tlieution and 

i l l ~ ~ ~ ~ ~ ~ ~ ~ ; l c e ,:it toor  ille ral.itl, of frosts in jLlr ioLls  
v e g e t ~ t ~ o i i i nthese lalre districts, gives tlie longest possible 
season for  the g r o w t l ~  and 111aturlty of suc11 organs 2s are 
best, or cslleci:,lly, adaDtcd i-o t i l e  cx igznccs  ~ l ~ ~ i d ~  
plnnts. Theie is :L per-iotl of r a t ,  usually coiriprisii~g about 
tile three 7Vinter months, after ~ h i c l i  vegetatlon takes u p  
nncl coi~rinues its gro.rrt11 again as i f  tilere hiid been no 
period of intcrruptioi~ ; so that practically there is r i  contill-
ous devt>!opinei-~t of plant liie, wliether annual or pereniiinl, 
fro111 birth to tle:ttll. 

Tile soil of Flol-ida, as  of all the South-Atlantic sea-
boar(\, is sandy and iiaturally bar-ten. No polar glaciers 
have gro~uit i  u p  for tllese regions, as  ior Northern 
Statt.s, a I-ich anel nbundarit aliuviuirl, sufficieni in itself for 
the pi-odilction of a rapid atld v~gorous  vep;etati~)ii. The 
souti] 11as app;:rentlx oiily the siitillgs of our N o r t l i e r ~ ~  soi!, 
carr,ed t o  tile occail by rivers, alld thell\,.aslled u p  by 
the sea-waves to form tlieir iiitcin~inable sandy plains. But 
to compclisate for tllis l~atul-al infertility of suil, the atlllos- 
phele, especially of S d ~ i t l ~ e r nFlorida, a t ~ o u n d s  in all the 
elements 01 plni~t  grolvtll. 'l'tie wincls d i ic l i  come u p  from 
tlie Gull on one side, 01- the A-ltia~itic on the otiier, ale  
cllnrged wit11 iiioisture, and I~ear  also minute quantities of 
nitric acid and saline compou~~cls  ~ l i c  ex l~a la t io i~s  ; mlilie 
from tlic SWB~II I )S  aiid marslies furnish in nbundancc tlie 
s,iits of ammcnin a o ~ l  cnrbo~iic acid. Now lo utilize these 
precious producls fr;?m tlie air, it is necessary for plants to 
--. -.-- --- -----. 

.!.Kcad befole the Sub-hcction of,3Iici~oscopyof the -1.A. A. S.  
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have peculiar organs, such as absorbing glands, glau<lular 
hairs, stellate Iiairs, protecting scales, and  n variety of other I 
special appendages, All these have been developed by. ' 

time and necessity, in rernarkabie piolusion and  perfection 1 
in  tile vegetatiori of Soilthern Florida. Altl~ou,qh the 1 
meagre soil produces 110 nutritious grasses ,  and scarcely i 
enough of an honcst vegetxtion to kcc!, a n  I~erbivorous an-
imal trot11 starving ; y e t  there is an .iliutliiant flora such as 
it is-air plants, parns~t ic  g ro~vths ,  iiisectivorous plants, 
and  s trangc l ~ c r b s  see1;ing a li\-ciihoocl in  any other waj- 
than the good old 11onc:st one  of growing frotii their roots. 
It is this fact \vliicli rnaltes thi: microscopial interest of Lot- 
a~ i ica l  rcscarcl~es in  Central Floricln. O n e  can sca rcc l~-
examine wit11 a two-t l~irds  objective the flrr\v.;irs, 1c:ives or 
stems oi' any plant gro!viiig th::rc \vithout d i ~ c o v e r i n g  somc 
beautiful or  s t r i lc~ng iiiocl~iicatioi~ of plznt liairs, or sc:iles, ior glands,  or other a l~sorb inc  01-seci.et~rir; ol-q:ins. 

JJ'e ill I I O ~ I C Ci i r s ~  : i q  f~ , i lndit1 Floriclnthe C n o s l i ~ o d i ~ ~ n i  
-0.; ' i i~~i~ii(ricicii i .I t  grows from T7irgiti;:i soutli, Ijut is 
morc gianclulal I tllinl;, ill Floritla iliar~ anyml~erc rlsc. I t  
will be almost the firs1 plant one \~-nultI slop to observe on  
e ~ i t r i n gI I I s - c ! a 1 - 1 - - ~ ,I - o v - I : d ,  i 1 
e t ~ n i a lhe!b ; i ts  s!raigl~t stem of tile second year's qrorvth, 
about  a foot Iligli, bearing :I raceme-like cluster of iIo\vel.s, 
coiled at the ellti, all:! :jtraiqiiteninp out  as  tile flowers es -  
pat~cl. T h e  leav,:s o l  this p ln t~ t  are tllickly stu~lcled oil both 
s ides c ~ i t h  stiff transparent li:~irs, Iyin!:~ i~ear ly  k l ~ t  011 the 
surfnce, allel all pointinp tomarel the tip enel oi tile Icnl. ,
At the base ot each hair is a clustci- of y,l:;nd~iInr cells, ,
a n ~ o u n t i n g  sorne t i~ i~es  1lo fifty or mote, arlai~i:ed in 11e:iuti- 
ful geometrical Ecrnls. \T,-l~cn presqed m ~ d  drier! in thc hrr-  I 

- . -

with little round, yellow, sessile glands, flattened o n  top 
and  marked oRin to  eight ten seclions by ribs l ike those on  
a n ~ e l o n .  They are in immense nuinbet-s-sometliing l ike  
thirty thous::nd to tlic square inch-orer hal l  a n~ i l l ion  on  a 
good-sized leaf. Ulider n light net-woi-li of branching 
glancl~llar hairs, v i e m d  wit11 '1 two- t l~ i rds  objective, these 
polished ambor-colored dislts g l i s t c r~  I ~ k c  :I spangle of 
golclcn beads. T h e  sa11ic liind of glands is found on  the 
leaves of 11ian~-o t l ~ e r  sl~rul).; in FIoric1:~-the srvect ~ l ~ y r t l c  
(rlLl,i.ii.n ,.~-i.i/;>i.rr),thr  1ow-g~-oandIl l  ueherrl- ( P7ri.ci~ziiciis IL,-
I ~ ~ , / / I o I / ):I certain bus11 or  cln-nrf 11icl;nty (Cr/i;t,ir g-i(rbi.n) and  
some others. These  glnntis h a r e  t:een variously called 
resin dots, resiti filnlids and odoriferol~s glatlds. So far as 
1c:~n judge,ho\vevcr, tlier are not con t~ec tcd  with anl- rcs- 
inous or  o d o ~ i l c r o u s  secretions. Pro111 their alinost perfect 
resemblance to the t c r ~ i ' i i ~ : ~ I  of tile 11111s11roo11 glands i!rllb 
of the P ingu ic i~ la  and  L>roser:!, \r111ci1 are  kno\vn to be ab- 
sorbing gl:lnds, the prolonl~ilit! is that these also serve to 
absorb nioisture and :~tnrnoni:~ the andfrom a t m o s p l ~ e ~ - e  
fro111 r-ains, illthoug11 I all1 free to ac!;no~vlcdgc that the 
position of the glands, I ~ e i n g  'fol. i l ~ e  most part on the un-  
der  sicle of tbe l ca ies ,  ~ n l l i i r t - i  soi~~cv:l~nt  against tpis view 
of their purpoqe. 

mill ll::ve inken ill iiressill,rr and drying to I , ~  
T-egctnble sljccilllclls i l l  tllC m , , j s t  c]illlnte of Florida. TIle 
little tlll.C3dS t i l C  l l , o i l l ~fU1lgllS \Vllil j e  slll-eto creep over 
tile of ,lie lenr-es, tlle,n for microscoljical 
lllntcrial, if t i l e y  are not  cllliclcly nI,il c f ~ c c t l l a ~ l v  Fordried. 
tllis llllrl,ose it is to i l a v c  good sui,l,ly of the bibulous 
liotnnical a n d  to cllnl,ge tllr sl,ccimens every daJ- to 
resl, slleets for  at lea.,t f ou r  o r  fii-e dsys,  ~l~~ sllects, after fbariu111, the bocly of  tile 1caI ttrrns to n clarlc gl-cen, riin~osc being once  s!lould lIe sljlc:Lti out  i n  the s u n  to dry.  '1 

blacl;, nncl on  t!iis with a !~:~lf-inch ,,igl1t bf  allout thirty p o l l n l ~ smay b e  used for thebncli-gro~il~rl,  objective, 
tile Ilairs srnncl out  l ike sculptnred gins!;, n,i:i the ~:lnncis sure ,
l ike  mosaics 01 purest p e a ~ l s .  I t!~lnli ir i: tlie iiloSt :it- ,rile ol,jec[s llcretofol-e nlontioncd are n11 for opaque 
tmctive opaque objecl tll'it can be s l~oir l i  ui~del-  [lie riiicro- lll,,lllltjI1g, i~jllloSt I,rel,arel- slides has []is olvll 
scope, , favorite ~net l iod for tllis 6in11 o f  lviil-k. I mvsclf prefer t l ~ c  

Tlirtt tliese glrindular cells, covering-, : is  !lley cio, nearly l15e of tile trallsl,arent slle.l,Lc (;lrirified sllrllac is 
1i:ilf tlie surface ol tile leaves, esl,eci:llly r l ~ e  up ; )c r  s ~ ~ r f a c c ,t]issol\,cd ill a~col lol ,  filtcreil ti!roLlgll cotton-\\7001 
anel c l i f frr i~~g nll other \7cg?tnl>lc cells, subsert-e nu im- d c r  :, llell-glnsF,:,nil tile al,l,licntion lieat, ~l~~ solu-(ro::l 
poltant ljL1rpose in the sus!cnnilce of l l ~ r  piant, thel-e caiinot ti,,1, i s  e v , l l ~ o r a t r ~  i L  I s  so tilicl; [llat it will onll- , doi r , ,
Ile any do~il j t  ; but just ~ r i :n t  t1l:il purpose is, or w l ~ a l  is the just  r l l r l - n l u l o j ~  jelll., 117 tjliS CoLlil:tiO1, it call he pl i t  
niode o f  operalion, I tl~iiil;, lias ner-el- been ascertained. , a slide ml t l l  a c ~ , l l l c ~ l s  the tIlrll.t:,tjle, Rnd i l a i l - l , r l l s i l

111 tha sarilc Iocnlity ~vi l l  very li1;ely be fonnd L I I C  niost qllicltlJ- TvOrl;eci l!l, i l l ; r ,  r ing \ritll tile of a 
be:~utiful of all l!ie Croton plants, ihc ('. (~ i -~~ . j~ i .~r i i fh ;~~ i i i i~ i .if^, Ltsedf i r s t  ,lit in5it1e to cell of tile s i z e  
Cnlilce the other Crotons. \vl~icli a re  buslies, this is :In herb 
g r ~ r \ ~ i i l g0111~-about a foot Iligh,rnith a 1 1 i i l 1 ~ ) -s:ip ~ r h i c h  i x -  
ucles \v11e1i t~xe stenl is ljroheri. Tlre 1e::rcs arc silver\-, 
verging in some cases to a i,ro~ize color, . I I I L ~are i11icI;ly 
covered on tlie upper  side wit11 nlost re~nnl.Stable and  LJc.lr1- 
tiful stellate sc:lles. The  ticj\c~er-i)l~ds nnii s tem, wlien 
r e e d ,  I c o  r  t  i  a c e  j t i I 

leaves. 
T l ~ eobject of tliise scales is, n-ittioiit c!o~:bt, to prevent 

tlie too 1:apicl e\.npor.ltioii of rile moistarc stored u p  in the 
plant. They :+re rile c s c ~ u i ? ; i i e l ~ - ~ ~ : o ~ - e t ~  blanlrets wi~icli pre- 
serve tile precious jnlces so ! n I ~ o i i o u s l ~ ~  T h egatherrd.  
same ltind of cdrc r i r~g  is spre:id over the leavcs and stenls 
of a11 the air-plni~rs  01 iiloiidn, a i d  cIoui,lless for tlic s:aii?e 
purpose. T h e  Florida not a 1i ~ ~ l l - l < : l ~ ~ v ~ i  illoss, : i l t I ~ o ~ ~ ~ l i  

,,,,,teel, tllcn iJilts;:ll.lo  t u r n  tllc cement  into 
a collll,nct r i t lg ,  T,\, , ,,r. tilree nl) i l l icn~iorls  of t:-,e c-~llent,
\virh illter,7,ils of c L  o r  trvo IIfter uacll, will n,alte 
cells of sufficicllt dcl,ill f o r  all O l - ~ i l l : t r J - SPeCi l l lu l I~ .  
~l~~~~ t[rv clui,z s lon lv  : if artificinl herit i s  
ustd I t  mu.t be increnscd ollly g r : i~ua l l J - ,,:,. &,leollo~ ~ ~ l l , ~ j ~ , s  ,lleir a,,lje:,ra,lce .. - ~L~~~ , . 
in them. A sln:ili ring <i f  black may be made I~~unsi-viclc  
in  the inside of the ccli, to rvliicb, ~v11en thorougl~ly dry, 
the object n1av be f,l~tc:netl wit11 a vel-y little l i q ~ ~ l d  
m a r i i ~ e  glue. I n  this c:isc both sides of the leaf can be 
seen, \vl~icIi 1s often dcs,ral,lc,. In  :dl opaque monntings a 
minute ai~ei- ture sl~oulcli i r  some way he let1 orlen into tile 
illside of ' t ( le  so tl!~t it sllnll noihe ller:lletieallr sealed 

*rl2is littie l~lcc. i l l i ion i.li~l all innllrIlelai;le null,- 
moss, but a menibor oi thc  ~pi t ie-a[~plcf;iniily (T i l i~~i i i i . r i .~ /be, off , l i lures ,  
~ t s i s ~ ~ o i i ! ~ ' ~ ) ,  l o e r n i i ~ ~ ~ lis ?ae z c e e d i t ~ ~ l v  objrct  11nder tlie tnic- 
roscope. Edcli liau#ing stern I S  orel-1,iid wit11 filln!. \v11ite 
scales, everr  one of \ \~l~icl iis fa;tenecl in its !:lace 1 , ~ - what 
~ v o u l d  seem to lie the <tamp of somc ni i i~iaturc se::l oil ; 
golden-t inted w a s .  Tliis plant secn 011as o r d ~ n n r i l ~  tile 
live-oalis n c l r  cities, is a (dirty-looliinp :%lid i l n , i t i ~ a c t ~ ~ - e  oil-
ject, and  Foes by the n:ime of " blaclt i l~oss ."  Uut in out-  I 
of-thc-\~.:xj~ of se.- places, reiiiovecl fi-om tile du;t :xud ~ n ~ o l i e  ' 
tlecl localities, it is pearl!-wliite, :ind exceediligly 1oe:ltitiiul 
both to the naked eye auc! unde i  211)- power of  magn~fica-
tion. Florida nioss s l~on ld  be 1:rcsiirvecl \vith nnl\- a very 
slight pressure, just e n o u g l ~  to 111alie tile tllreads lie s t raicl~t .  iAfter it has  d~ iec l  in this way, s!nnil cuttiiigs In?y he Inonllt- 1 
ed in the ordinary cells tor opnqlle niounting. 1 

1-1~~ c o ; ~ e c t o r  ill ~ l ~ \,,ill~ i d ~ secure af-il 
of tile.leaf ste,,ls of  c a s t o r  oil ljlallt  (]:iiiliJLs ii~iiiiii2ciiis). 
1, regions lJerond illllue~lc? of <r!,sts, illis grows 
c o l l ~ l l l l r o l l s ~ y  lo l-eril-, and beconles  a tree,frolll 

i s  ollly i n  tlll.t of tilesui;ll ~ l g l o r , - i ~ l  tlla s l j l rnl  tissue 
fibro-vasciilal ~ ~ ~ l n d l c s  ~ ~ 1 1 )  castor oil l>erfected. ~ 1 i e  
plants  gl-owll ill c , l l r  c l i l n a t c  ~ l l l - i l l g  sllcrt senson, will 
~u l - s l i sh  l i r t ie  ti!;sue, ducts  alld 
scalariforlll'eells, ,rllr:re ir; Inore bcaIlLifu] object for 

stainil1g thnu tilin lougi t l ldinnI  sections through 
moodl- hlIer, tile T.ac;cular [lie ,,itll cells of  

well lent-siinls of  tile c?stor oil I will 
briefly tiescrii,e ol illalrlllS these stainiligs. 
After I ~ c i n g  dczolorizccl in cl~lorin~rtet l  sotla, tlie sections 

O n  the high baiilrs of tiie lake, and  in the a c l j o i ~ ~ i n znlar  be  left for half a cl:~v or  morc in a solution of  carmine 
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be carried through absolute alcohol into turpentine, and 
mounted in balsam at any time thereafter. If successful in 
this staining you will have the pith cells in red, the spiral ( 
tissue in blue, the wood cells in purple and the stellate I 
crystals in green or yellow. j 

But the chief objects of interest to the microscopists in 1 
the vegetation of Florida, are the insectivorous plants. Not 
only are they more abundant, and, as I think, more per- I 
fectly developed in the central lake regions of Florida, but j 
some varieties are found there differing, it seems to me, 
from any found elsewhere. I desire particularly to mention 
one which I discovered, and which perhaps might be en
titled to rank as a new species. 

In a lagoon-like basin at the side of a small lake near 
Lake Harris, in water from two to three feet deep, 1 found 
numerous specimens of the insectivorous plant known as 
the Drosera or Sun-dew, growing thriftily and floating about 
among the scattered water-weeds, without any attachment 
whatever, indeed with very little root of any kind, the dead 
leaves that hung down in the water seeming both to buoy 
it up and to hold it upright. This plant differs from all the 
described species of Drosera, so far as I have been able to 
to ascertain, in having an upright, leaf-bearing stem from 
four to five inches long, in floating free on the water, and in 
having unusually long, vigorous and numerous leaves. As 
I never found this floating Drosera in any other location, 
and as there was an abundance of the ordinary Drosera 
longifolia growing on the adjoining shore, I could not resist 
the suspicion that at this very spot in some past time a 
plant of the longifolia had b}T accident become uprooted, 
and floated out on the water—that finding it could capture 
insects even better on the water than crowded among shore 
plants, it adapted itself permanently to its new location 
and modes of growth. It appeared to me quite within the 
bounds of probability that here was an instance of the evo
lution of a species in loco. 

The Drosera or " sun-dew " is found on the margins of 
nearly all small ponds and permanently wet places through
out the south. It is a small red plant, growing close to the 
ground, and glistening in the sunlight. Its little whorl of 
expanded leaves forms a circlet as beautiful as any flower, 
and often so very small that I have frequently mounted 
whole plants with flower-stalk and buds on one slide. 
Each leaf of the Drosera has, spread out on its upper sur
face and edges, from two to three hundred arms, called 
tentacles because endowed with the power of motion, and 
of such varying lengths that when naturally incurved their 
ends just meet at the centre of the leaf. Each tentacle 
has at its extremity a pad, like an extended palm, with a 
ridge raised lengthwise upon it, and in this palm isabundle 
of spiral vessels connected with the same tissues in the 
leaf. Now all the tentacles secrete and exude from the glands 
at their ends a little drop of a very adhesive fluid ; and the 
glistening of these drops in the sunlight on their usually 
bright red back-ground, gives to the plant its beauty and its 
name of the " sun-dew." An insect attracted to and alight
ing on these leaves is inevitably held fast. The tentacles 
by which it is held very soon begin to bend towards the 
centre of the leaf, carrying the fly with them. Then in some 
mysterious way, intelligence is communicated to the other 
tentacles, and they too begin to turn towards the centre of 
the leaf, in the course of an hour or two completely cover
ing the captural prey. If the insect is caught entirely on 
one side of the leaf, then only the tentacles of that side in
flect. The glands, after envelopment, exude a gastric fluid 
which dissolves the nitrogenous matter in the body, after 
which, by another change of function, they absorb and carry 
down into the plant all this nutritious little feast. In the 
course of three or four days the tentacles again expand and 
prepare themselves for another capture. 

There are several reasons which lead me to believe that 
these unique and most wonderful organs of the Drosera are 
a direct and special development from the common, simple 
mushroom glands, which are found on many plants, and 
which have for their primary function to absorb moisture^ 
and ammonia from the atmosphere and from rains. I found 
on the calyx and flower stem of the Drosera an abundance 
of these mushroom glands. Indeed the flower stem with 
its buds furnishes by reason of them, an exceedingly beauti

ful object for the microscope, both in a natural state and 
when prepared by double staining. 

I have found it quke a general rule as regards plants, 
that whatever organs, such as stellate hairs or glands, the 
leaves may possess, the calyx and stem of the flower will 
show them in far greater luxuriance and beauty. The 
stellate hairs of the Deutzia, the Crotons, and the Shepher-
dias are far more numerous and striking on the flower buds 
than on the leaves. The mushroom glands which are found 
on the leaves of the Saxifrage and Pinguicula, are multi
plied many fold in number and attraciveness on the calyx 
and flower stem of these plants. So 1 regard that this was 
once the case with the Drosera ; and that the mushroom 
glands, which are now found on the flower, were then com
mon to the leaves. A process of evolution has transformed 
them on the leaves into those wonderful motile arms 
adapted to the capture of insects, but has left them un
changed on the flower, where that function would be of no 
use to the plant. I occasionally find in my preparations a 
solitary mushroom gland among the tentacles of the leaf— 
a remnant of a race that has been supplanted. There is 
found in Portugal a plant very similar to the Drosera, the 
Drosophyllum, which has still'only the mushroom glands 
on its leaves, and catches insects in great quantity by load
ing them down with the viscid secretion which these glands 
abundantly pour forth. 

To exhibit the very delicate structure of the leaf and ten
tacles of the Drosera, it is necessary to color them but 
slightly. The danger will be in over-staining ; therefore, 
after decolorizing and immersing for a few hours in the car
mine solution, the specimens should be exposed to only a 
very weak fresh solution of logwood for fifteen or twenty 
minutes. If the anilin blue is resorted to at all, it must be 
in a very weak solution. A mounting of a leaf and a stem 
with flower buds in one cell in camphorated or carbolated 
water, makes a very pretty and complete slide for the Dros
era. 

The Utricularia is a floating, carnivorous plant which 
grows in the shallow water of quiet ponds. On the surface 
of the water from five to seven leaves are spread out like 
the spokes of a wheel, and from the centre of these leaves 
the plant sends upward its flower stalk and downward its 
root-like branches, floating freely in the water. Among 
the thickly branching fibres of these long submerged 
stems, are perched innumerable little bladders or 
utricles, not much larger than the head of a pin, 
each provided with a mouth, at the bottom of a sort 
of funnel of bristles, closed with a cunning little trap-lid 
which opens inward, engulfing and imprisoning whatever 
minute creatures or substances may happen to be resting on 
it. In these sacks during the growing season, we will find 
numerous microscopic water fleas, mites and beetles, with 
grains of pine pollen and other floating particles. The 
organic bodies will be found in all stages of digestion, 
showing that the plant derives nourishment from such cap
tured prey ; and apparently its onty means of livelihood is 
trapping. 

When taken from the water and dried under slight pres
sure, the submerged portions of the Utricularia will be 
found literal!)^ covered with diatoms ; and many very inter
esting chrysalids of water-insects will be found attached to 
them. These will all be washed off if the plant is bleached 
in chlorinated soda. To preserve them it will be necessary 
to remove the color in alcohol, and besides to handle very 
carefully. The staining can onty be single ; and I have 
found a weak solution of eosin in water, to be the best 
material for coloring, showing at the same time the structure 
of the utricles and the captures contained in them. Speci
mens of new growths, showing the just forming utricles 
and the peculiar circinate mode of growth, should be in
cluded on the slide. The mounting should be in campho
rated water. 

The Pinguicula, another of the insectivorous plants, is 
found abundant^ on the more open plains, and not far from 
wet places. It is a compact rosette of very light green 
leaves, growing close to the ground, from the centre of 
which rises a single flower-stalk, eight or ten inches high. 
The leaves have their edges turned up, forming a shallow 
trough, and on the upper surface are mushroom glands, 
which exude a viscid secretion. Insects are caught and 
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held by this sticky substance until they die. The nutritious 
matter is  then dissolved out by an acid secretion, and  is 
ultimately absorbed into the substance of the plant by the 
glands on  the leaf. The edge of a leaf when excited by a 
capture will bend over upon it for  a short time ; merely for  
the purpose, I think, of more effectually securing it, and of 
bathing it in the secretions. The calyx and flower-stalk, a s  
I have already mentioned, are thickly covered with the same 
mushroom glands that are found more sparingly on  the 
leaves. I have never seen any evidence that the flower ap- 
pendages take any part in the digestion of insects. They  
seem to be rather in  the nature of an ornamentation than of 
anything useful. For exhibition, therefore, o r  lor doublt-  
staining, the calyx and flower stem will be found by far the 
mbst attractive part of the plant. The  best way to preserve 
them, as well as  all such small material, until wanted for 
use, is  to put them green into a common morphia vial with 
a few drops each, of alcohol and water, and then to cork 
and seal them up tight with melted beeswax. T o  prepare 
them for the slide these objects may be treated precisely a s  
recommended for sections of castor-oil plant, but should 
be mounted in a weak solution of glycerine in camphorated 
water. (

If cells are made of rings punched out  of the thin sheets 
of colored wax, used by artificial flower makers, and then /
coated with either liquid marine glue, o r  a mixture in equal ' 

parts of gold size and gum damar, dissolved in benzole, 
this method of liquid mounting may be as easily and safely 
performed a s  mounting in balsam. In  very many cases 
simple water, made antiseptic in any manner, will be found 
far preferable to any other media, both for retaining the full 
and distended forms of minute organs, and for  bringing out  
the delicate markings of vegetable structure which the 
highly refractive balsam would entirely obliterate. 

There is  only one other insectivorous plant found in 1 
Florida-the pitcher plant-Sawacenia variolaris, a species ; 
growing only in the South-Atlantic States. I t  is found in I 
low and wet places among the open pine-barrens, but  is  not 
as  abundant a s  the others which have been mentioned. 'Ihe 
leaf is  a hollow, conical or trumpet-shaped tube, with a 
flange or  wing running u p  one side, and a hood which ,
arches over the orifice of the tube. During the growing : 
season this tube is  usually more than half filled with water, 
which we must suppose secreted by the plant itself, because 
the hood effectually sheds all rain-water from it. Crowded 
into the bottom of the tubes of mature leaves, we shall al- 
most invariably find a mass of the hard and indigestible 
paris of insects. These creatures have been in some way 
attracted into that suspicious looking receptacle, and once 1 
in have been unable to get out again A mere partially 1 
covered tube, however, with a little water in it, is by no 
means a fly-trap. Not one insect in a hundred would fall 
into that well and drown, if there were not some special 
device absolutely preventing it from crawling upward. 
Now a microscopical examination of the inside of the hood 
and tube of the pitcher plant reveals the most skilful con- 
trivances for securing insect prey that could possibly be 
imagined. In  the first place, there are in the upper part  
of the receptacle and about the mouth, great numbers of 
sessile glands which secrete abundantly a sweet fluid, very 
attracting to ants  and flles. Further, there is on the inner 
surface of the hood and mouth, a formidable array of com-
paratively long pike-pointed spines, all pointing backward ) 
and downward. These grade off into a shorter, more blunt, 
but still exceedingly sharp-pointed spines, which overlap , 
each other like tiles on  the roof of a house. This  kind of ; 
coating lines the tube for a third of the way down, the ' 
spines growing finer until at last they grade off into regular i 
hairs which line all the lower part of the tube ; spines and 
hairs all pointing downward. A n  insect attempting to re- 
trace i ts  steps after its ambrosial feast, would find nothing 
which it could penetrate or  grasp with the hooklets of its 
feet ; and the wetness of the spines, from the constantly 
overflowing glands, would probably prevent it from making 
use of any other device that insects may have for climblng 
glazed surfaces. As  a matter of fact no creature comes out 
of that prison-house, unless it be with the single exception 
of one cunning spider, which in some way finds a safe and 
rich retreat under the hood of  its great vegetable rival. 

The  bodies of the captured prey fall into the fluid in the 
tube and are macerated or  decomposed, but  without any  

signs of putrescence. Thereforethe plant must  at once ab- 
sorb the animal-matter, for otherwise this would cause the 
infusorial life, which is  called putrefaction. 

I n  orderto show the internal structureof the pitcher-plant 
leaf, it will be necessary to separate the cuticle which bears 
the spines and glands from the rest of the leaf. T o  d o  this, 
pieces cut  from the leaf, and preferably those showing the 
transition from one kind of spines into another, after being 
soaked in water, may be put into common nitric acid, and 
this brought u p  to the boiling point over an alcohol lamp. 
They should then be immediately washed in several waters,. 
when it will probably be found that the cuticle, both the 
inner and the outer, has already separated from the paren- 
chyma. The  specimens will need nofurtherbleaching, and 
may be stained either in eosin, dissolved in water, o r  in 
anilin blue in alcohol. A s  there is only one k ind  of tissue 
to be stained, it will be impossible to get more than one 
color in them. They should be mounted, o r  kept in water 
very slightly acidulated with carbolic acid. 

I cannot but  regard the pitcher plant as  the most highly 
developed, and the most specialized in its organization of 
any of the insectivorous plants. I t  differs more widely 
from ordinary vegetation, and has more special and adapted 
contrivances about it, than any of the others. Now, a s  I 
believe that the truth of the modern evolutionary theory 
will be eventually brought to the test bywell-studied mono-
graphs, made by microscopists, on  some such highly dif- 
ferentiated organic structures a s  this pitcher plant, I d o  not 
deem it a digression to present here briefly some inferences 
which seem to me to arise from the developmental history 
of this particular plant. Of course, if the pitcher plant was 
developed from other.and ordinary plants, it had at one time 
the simple plain leaves of common herbs. I t  must have 
early commenced in some way, to appropriate insect food 
on  these leaves, because every essential change was for the 
betterment of the plant in this respect. The  stem of the 
leaves soon began to put out  flanges or  wings on each side 
-the phyllodia of the botanists, which are 11ot uncommon 
among plants. And these outspread wings must  have as- 
sisted in the absorption of insect food that was washed down 
among them. Then the edges of the wings turned up,  and 
curved around towards each other, until finally they met 
and grew together, forming a tube and a much more com-
plete receptacle for decomposing animal bodies. A South 
American genus,  the Heliamphora, is just in this condition 
at the present time. Then from some unknown cause and 
in a way exceedingly difficult to explain, o u r  Sanacenia 
changed entirely its manner of capturing insects. The leaf 
bent over the orifice of the tube, forming the hood, and 
those remarkable spines and tiled plates were developed on  
the inside of the hood and tube, growing backwards, con- 
trary to the order of Nature. When all this was accom- 
plished and fully completed, but  not before, o u r  plant could 
commence its career a s  the most successful trappist of either 
the vegetable or  the animal kingdom. 

Now, according to the Darwinian theory, all these trans- 
formations were the result of innumerable slight and acci- 
dental variations, each one of which happened to be so  
beneficial to the particular plant concerned, that it got the 
start of all the others, and every time run them all out  of e x -  
istence. One cannot tell how many million times this ex- 
tinction and reproduction must have occured, before o u r  
marvellously perfect little fly-trap was finally produced. 
Excuse me if I confess that not all the canonical books of 
Darwin are sufficient to make me put faith in the miracles 
of accidental evolution. I believe in the fact of the gradual 
development of the organic kingdoms ; for all science 
teaches it. But  I believe it was governed and guided by 
forces more potent than accident o r  chance. The  Being, o r  
the first cause, if you will, that originated the simple ele- 
ments of matter, and endowed them with the power and the 
tendency to aggregate into developing worlds, might equally 
as well have endowed certain of them with the power and 
the tendency to aggregate into ever advancing organisms. 
There is  no  chance, in the myriad forms of crystalline and 
chemical substances ; then why should there be in the 
scarcely more varied colloid forms of living matter? I n  a 
world that unfolds from chaos in one steady line of pro- 
gress, that shows only design at every advancing stage, I 
must logically place somewhere at its commencement the 
Almighty fiat of a Designer. 


