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llancls of the priiicipal librarian of the British 
mnseo~nto the newly nl~pointed snperitlte~ldent. 
177110 is s t j l ed  clirector. The  l ian~es of the  
keepers of the several sections are so  well 
lcnolv~i as  scarcely to  need repetition. The  
staff, a s  now constituted, is as  follon-s :-

Prof. I\-. H. Flon-er, clirector ; Dr. Albert 
Girntller, Beeper of zoiilogy ; Artllnr G. But-
ler, Esq . ,  assis tar~t  1;eeper of zoology ; Dr.  EI. 
TIToocln-ad, liceper of geology ; R. 1i:theridge. 
Esq . ,  assistar11 lieeper of geology ; L. Fletcher, 
Esq. ,  ltceper of miiieralogy ; I\-. Carrotliers, 
keeper of botany. Fec~1:nrcliITT.Tiiuc. 

VEGETABLE AlOEPIiOLOGY A CENTUZY 

AGO. - GOETRE. 


Is a previous article me have seen the con- 
clusioiis reaciretl in lnatters morphological by 
Linni: anrl liis contemporaries. Thir ty years 
from the time of JTrolfT and Linni- hat1 passetl 
away, n h e n  the appearnilce of C4oethe's treat- 
ise on metamorphosis g a r e  to the morlcl once 
for all the true s o l ~ l t i o ~ ~of Kat11re's l?roble~ll, 
:111cl, a s  becomes more and more apparent,  clc- 
termiiiecl for the iiineteeiilli centnry the trenil 
of its scientific thonglit. Goetlie approacliecl 
and stated the xhole cyuestion anen ; morliecl 
it  ont in his own persistent ~ v n y  ; set fort11 nit11 
clearness the truths dimly l~i i~tecl  bj- Linn6, by 
TT'olif' vainly declaled ; ailtl by tlie sl)lendor of 
his genins, and his a t t a i t ~ ~ n e n t sin matters 
lxlrely l i terar j ,  cotnpcllecl the iecognitioii of 
tlie morltl. 

Goethe's discovery Tvas a wonder to illen of 
his clay, is a nrolltler still. It is thought that 
the truth carne to  liitn by strange intuition, by 
5pccial insp i~a t ioa  of some ni j  sterious sol t .  
His  mi~icl so  surpassccl that  of olrlinary 11le11 of 
talent that  to his clear ~ i s i o r ~  nought but trutli 
appeared; a s  to a Nenton ,  t l ~ c  propositions 
of simple g e o ~ n c t ~ y  necessity of carnc nitlioat 
proof. But  s~lc11 n n s  h~ no means Goetl!e's 
espcliencc. Surely 111s imagina t i~  e gelllUS 
sugqesteil tlie idea involrecl ; but thc exposition 
of liis thcoly came aftel mouths of labol-ious 
investigation, alld o l ~ s e r v a t i o n ~  repentetl again 
a11c1 again. F~wthelmorc,  -,~liiIe thc result 
pro\ es that  he n ~ a d e  a lrlost ' scieiltific use ' of 
his imagination, it is also apparent that t1lc 
poetic use of tirat faculty is nevels qtlitc absent 

Goethe n i o t e  of rnetaniorl~llosi~. Tile tel 111 
' morl)hology ' does not a p p c a ~  In liis n r i t ~ n g ,  
until 1807. Ele uses lllc folullcr n ro~d .  lion -
ever, t o  denote, not tile actual conr erslon of 
any  one oigan into any other, but s iml~l j  t l ~ v  
coriesponclence of :xi1 oignns tl~scnssecl to  o ~ i e  
ant1 the  same deal t j  pe. 

111 setting forth his theoiy, Goethe begills 
n ~ i t h  tile cot?lcclolis, and sllows t l len~ to be 
lea7 es after tlieir Sasl~ion, diffel ing in  fbrm 
fieom tlie leaf of the plailt aso ~ ( l i i ~ a ~ y  the! 
cluffei in r ~ ~ ~ ~ c t i o i i .  H e  also r~oticcs that tlie 
filst true leaves put forth are  lilcemise not per- 
fect, bnt are  r~snallj  ~lincli narron er and sinl-
piel eveiy n a )  than tlioqe that  follow. Gocthc 
believes that tlie 1 a r j  ing f o ~ n l  of the le:~f is  
dne to  T a ~ i a b l e  norllisliment. I l c  regalds tlie 
sap  which noiul islies tliese e a ~ l y  lea^ es a s  r ery 
cl~lcle and poor indeetl. I Ie  o b s e ~ v e s  that the 
successive nodes of the stet11 receivc eacli i ts 
sap through tlie m e d i ~ ~ m  of' tllose below. allel 
so each ieceires and i 'n~nishes t o  leaf ant1 111ld 
pilrel ancl more refined juices. Fmther ,  nlrile 
tlie inole imperfect f ln~ds  are  constai~tly dis- 
c a ~tlecl, tlie purer are as  contiiinallj sssiinilateti 
and nsed, mt11 Katnle  reaches lier p ~ e s e ~  ibetl 
l~ ln i t s  of gron tli : the leaves attain their gieat- 
est evtent ancl peifection in development, and 
all is preparrd for n nem pher~omenoli. 

Lii1116hnd s l ~ o nn that abuiidailt bloonl comes 
from scant nourisllinent. Goethe ~ e a s s e ~ t s  
this, and algues, that ,  so long a s  ranr mnteiial 
is to he disposecl of, so long ~ n n s t  all possible 
o ~ g a n s  of tlie plant be converted illto tools 
foi tile l?urposc. IS too muell nou~ishrnent is  
provided. thc condition of l)loomii~g becomes 
i111130ssible. 11-it1idi:~rv the nutrition, the or-
gans of the node become mole iefinecl; the 
elaboratio:~ of jnices unadalteratetl, purcr aild 
more i c f i ~ ~ c dt:~lces place ; the metamorphosis 
of the p a ~ t s  bcco~nes possible, ntlcl forthnit11 
ensues. IT-hen. In tllc light of present lcnond-
eclge, me reHect upon thc cost a t  mliich a ~ l j  
plant 11~1ts foith its h loo~n ,  tllcsc ceiltnrj -old 
sulmises of the poet see111 to acq~lire nCw 
ineanil~g and rnost peenliar i i~teicst .  

I11 Goetl~e 's  timc the lnvolucie of a compos- 
ite flovter IT as still regardeel as ca l jx ,  and 
acordingly the graclation kom bracts to sepals 
n a s  easy enough. Tllis nlistakc does not,  
horrcver. ~ i t i a t e  tlie poet's aiguunent on this 
p o i ~ l t ;  for hc assells the saine transition i n  

fro111 111s worlc. I f  his tcstitlg by o b s c r ~ : ~ t i ~ ~ ~  other plants, anc1 citcs thc C'ompositac simply 
the suggcstiorls of liis i~nagination is sciciltific, 
11is Sontlness for generalization, llis instincti1re 
collvictior~ of the unity of natnral forms, and 
mally of the details of liis theory, are  poetic 
ln the estreiiie. 

as  afioldillg the 1nost 1)atCllt i l l~lstl  ation. IIc 
algrles ~\~,vitl~ perfect clearness, that  the asscm- 
blu12g about ollc 17olnt oS ser era1 lcaves, n a j .  
eve11 of seT elal nodes. is not strangc, as  the 
same t l~i i lg  may be rneet~rl e \  cry plomulc. The  
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union of these narlon-etl sepa l - lea~es  in tlie 
rnonopetalous calyx is ind~lcetl by the highly 
refined sap  circulatiug in a ],art of the l ~ l a u t  so 
distal, so renlote. I n  the calyu, Xatrlre pro- $ '  

duces notiling new. She simply unites and 
changes parts already f'alnilinr, and so rises by 
one s tep nearer her destination." 

Nom, as  the calyx o m s  its character to the 
refiiie~ncats of organs preceding it ,  so i t  in 
turn becomes a n  organ of filtration ; ancl from 
the cromclecl ~ c s s c l s  of the sepal conies the 
p ~ ~ r elicluid nrhich nlakcs possible t l ~ c  petal. 
Colored petals indicate tha t  the nourishing 
fluitl has reacllecl :L liigh ilcgrec of refinement, 
white, of absolute puiitg. The c q n i ~alcncy 
of sepal ancl petal is  sllon~n by tile usual coin- 
parison, Goethe adding only that a s  the sepal 
evinces contraction, so does the petal espnn- 
sion, anel nTe are tlills prepared for the last 
clcglee of contraction in tlle formation of the 
stnnlen. T h e  foliar natoie of the latter organ, 
as  of the carpels, is s l~own in tlie f:lmiliar Dray. 
T h e  ~ c t a l o i t l  style of the iiis is  cited, as  also 
the reversion so common among crowfoots, 
tulips. etc. 

tion to  botanical science. T h e  importance of 
his discovery can scarce 1)e o\-er-estimatecl, 
~vhilc its heaoty can be apprecintetl only after 
carefril esarnination, riot only of tile cliscor- 
ery itself, but lilcenise of tlic nlailncl. of its 
attaiainent. A s  t o  the latter, Jve arc happily 
not left in tlor~l?t. Tlic poct has  himself given 
us  a concise tlccount of every s tep of his prog- 
rcss. \Jre may see the impassionecl enthusi- 
asm of L in~lk  stlmlllatillg society nnirersal,  
so that  Goetlie says i t  fai~xly - floatccl hi111 
along.' TJ7hat ail era  in n.11icli to  l i re ,  - the 
r e r y  springtime of science, tile air recloleiit 
of odors of the life to  he ! Even petalant,  
passionate l iousseal~ forgets for the iioncc liis 
clreanls of social compnct, and, charmccl \vitli 
the bcaaty of the living ~ ~ ~ o r l c l ,  bccolnes hot- 
m i s t ,  aiicl even begins a botanical dictionas) . 
T h e  spirit of investigation was abroad, atid 
Cioethc entered liis morphological studies with 
all the energy of his nature. His  ideas toolc 
possessio~l of him. The  voice of Katurc cried : 
he could not choose but hear. EIis work be- 
ca lm a passion, a leiclelzschcift he calls i t ,  froill 
~vliich even the rilarbles of I ta ly and the pal- 

'But i t  is to  the ~iectary ( a  rc ry  co111~~re11ci~- aces of the eternal city ' coulcl not divert 
sivc term in Goethe's time) that  the poet here 
gives chief tlttention. Sectar ies  scem to occu- 
py an intermediate place between stanlens and 
petals, non7 partaking of the character of one 
orgall, ilo\' of the other. Goctlie inclines to 
the opinion tliat ilectalies are ~ u l d e \  eloped sta- 
mens. R e  is ccrlain, a t  least, that  the llectar 
itself is concer~led in the fecrtihzntion of the 
flo\ver ; for, " after fertilization, the nectar clis- 
appenrs, ancl iio more is foin~ecl." EIe con-
ceived that the nectar lnigl~t  be an iml?erfect 
fertilizing fliiid ; that t h r  pollen-grains are  so 
111:111\- miante 1csicles containing an exccetling- 
1y (lelicate iliattcr elaborated by the vessels of 
the stamen, and destined to be absorbeel by the 
pistil. 

Tliiuk of a11 this in ien of tlic moclcin cloc- 
trine of fertilization ancl cross-fertilization, ancl 
you begin to  al~preciate tile inveilti\ e genius 
of the man,  horeiillg about his sul~ject,  :lnd 
almost clivining tliat n llicll he coul(1 not clearly 
w e ,  and then liis colicl~lsion : T h e  forms of 
plants about us are not originally cleterilliilcd 
and i ~ ~ v a r i a h l y  fixed, b ~ l t  unite with sonle per- 
sistence of genelie. specific, ant1 inclividunl 
character, a fortunate power to  r a r y  and t o  
accominodate theillselvcs to  circumstaiices, so 
as  to  be able to meet and adapt  themselves t o  
the varying conclitions wllich coinc upon the 
~ a r t h . "  Darwnl might liave written it  : Dar-
win coulcl have said no more. 

Such is  a brief ontline of Goethe's contribu- 

him. H e  was a poct ; but he suddenly found 
ont that N a t i ~ r e ,  too,  is poetic, aiitl tliat CT-en 
her ~ n o s l  gifted chiltl has nothing that  lie h:is 
not received, nor has so much that  he may not 
craxe ant1 receive the more. Tlie facts of Na-  
ture were before him : his thought rcsponclecl 
to  the thought in  K a t ~ ~ r c .  I t  seemed a s  if it 
were so. I t  mnst he so. I t  was so. 

I t  is said that each iiitliriclunl lives in  epitome 
the life-llistory of liis race. nIay it not be 
said that  in this brief slictch of tlie rise of n 
single scientific cloctrine we hare fo~uitl  those 
agencies nliicll maBc possible all 311~1 e ~ e r y  
science, - the light of the eye, the light of the 
intellect. ancl the 1iricl brilliancy of the imngi- 
natioi~,-Linn6, Wolft', Goethe. -the system-
atist, the student,  ancl the poet?  

T. 11. 31cl3iirn~. 

A1X7 A T7'E.111'1' TO 1'110 TOGl1APII TI IE 
SOLrll? COf?OrATil VVI TIIOUT A N  ECLIPSE .  

Since mriting lily last com~~iu~i ica t io i i  011 this sub- 
ject, I hare made a series of illriestigatiolls ~vitll tlie 
object of in~proviiig my apparatus, if possible, and 
of obtaiiiilig sorile rinarititative iiieasure~llents of tlie 
light reflected by the at~nosphere near the sun. To 
avoid the reflection of tlie light from the surfaces of 
the glass: I removed illy achromatic lens, and snb- 
stituted for it a sirriple spectacle-glass of one and 
three-eiglitlis iiiclies diameter, and forty-nirie inclies 
focns. As the ilianleter mas relatively so small, the 


