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confirmed as  a fact, that, a s  Prof. Schellen says, ('lumi-
nous nebulre actually exist as  isolated bodies in space, 
and these bodies are masses of gas." Thus,  clusters, 
groups,  stars and planets, are in process of genesis from 
primeval cosmic matter, and Cosmology may be regartletl 
a s  a science, established by the aid of art in theconstruc- 
tion of larger telescopes, and their new associate in the 
field of stellar research, the spectroscope ; these bring 
within the scope of observation new facts, andconfirm the 
generally received theory of the nebular constitution and 
the  genesis of the stellar and planetary systems from such 
original cosmic matter. 

The  conservation of all the  lower departments of science 

to the wants of man, it1 his individual and social relations, 

gives a vast superiority of rank to Anthropology. In re- 

cent times, the chief points of practical importance in the 

progress or development of this science have pertained to 

Sociology. Researches in special lines of investigalion 

h a - ~ efurnished many facts of great interest pertaining to 

antiquities, archives of ancient cities, inscriptions upon 
rocks, hieroglyphics and monuments, which have yielded 
abundant fruits to explorers, and vastly increased the 
knowledge of particular races and languages; while in- 
cleasing evidences are furnished that the antiquity of the 
human race is much greater than that indicated by the 
generally accepted chronology. 

In the department of Philology, great progress has bzen 
made during the period of our own times. Compa~.ative 
Philology is no longer confined to the Latin and Greelc of 
the ancient languages, and two  or thri,e of the niodern 
languages, but every language of the globe is yielding rich 
fruits bearing upon history as \yell a s  philology ; espe-
cially has the Sanscrit, the mother of all the Indo-Euro- 
pean languages, received special attention, resulting in 
the  establishment of professorships of the Sanscrit in sev- 
eral colleges. 

But questions of the highest interest pertain to PSI-chol- 
ogy, especially relating to our psychical nature and its 
connection with our pl~ysiological constitution, to the 
phenomena of " Ucconscious cerebration," and other 
facts which have elicited research in the modes of re-
ceiving and retaining sensations and the memory of facts, 
and in.0 the medium of transmitting such impressions. 
Such inquiries have led to the adoption of the following 
theory of accounting for these phenomena, viz.: that 
the psychical constitution is not simply mental or spirit- 
ual, but is &LIZ or two-fold, consisting of two 
substances we may conveniently term respectively 
ef/'/n*nl' and s$ii,iiuaZ, T h e  follo~ving rational deduc- 
tions are given as  the only satisfactory hypotheses 
pertaining to our interior being, viz.: That  the 
great rapidity of the transnlission of impressions, being 
at  least roo feet per second from the extreme parts of 
our physical system to the brain, or requiring hut one- 
fifteenth of a second to produce a seni'ation, involves t!ie 
necessity of the existence of an ethereal substance per- 
meating the nerves, and hence called " nervous etlier," 
which forms the elementary substance of the formal 
psychical nature. That ,  as  the physical germ is rhe 
initial organism of the future physical body, "potentially 
alive," in the germinal state, so this nervous ether con- 
tains the psychical germ or initial organism of the future 
psychical body, potentially perfected, and which emerges, 
in its real or developed7form, upon the death of t h e  
physical body, or properly its separat Ion from the soul, 
or interior bein.-. That  the ~ ~ s v c h i c a l  nature. while con- 
nected with thephysical, f o r k s  the basis of k t a l  action, 
continuity and identity; and that  the iilechanism of 
thought and feeling involves the ~iecessity of two psychi- 
cal centres of activity, corresponding with the brain and 
lieart, viz.: the psychical seitsoriz~nz,lvhich is the seat of 
intellectual action, the basis of sensation, memory, etc., 
and the psychical carcl'ziiin, tlie seat of the emotional and 
sympathetic affections. 

Scientific progress has both increased the number of 

special sciences and estended the limits of those pre- 
v~ously Itnown. This  has created the necessity of the  
division of scientific research, inducing students to pur- 
sue single lines of inquiry, the result being more 
tliorough and extensive lino\vletfge of the respective de- 
partments, which have become the common heritage. 
Examples of this tievotion to special sciences are  now 
numerous in every department, as  in the case of the late 
Prof. L, Agassiz, who devoted many years to tlie study 
of a n i m a l c u l ~ .  In the history of plants and animals, 
species, genera, and even classes have been multiplied, 
as  individuals have tlevoted their lives to these subjects, 
wittl all the helps a t  command, leaving no depths unex- 
plored. T h e  anatomist and physiologist no longer con- 
fine attention to the human structure, but find in com- 
parative anatomy and physiology many types and char- 
acteristics brought forward and perfected in the higher 
orders, or old forms substituted by new, till finally, in the 
humau constitution the completed form best adapted, not 
to the lower purposes of physical strength and endur- 
ance, by which the animal subset-ves human ends, but 
the best form for the higher ends of intellectual, moral 
and social natures by which Inan is evidently distin- 
guished ahove the brute. 

This division of labor has been found essential in ap- 
plication to  the  numerous sciences now demanding vastly 
increased forces of professional teachers in colleges and 
universities. NOTY,a college can scarcely claim the name 
of a liberal institution of learning i n  which one professor 
is required to associate sciences so unnaturally connected 
a s  ;IIathematics and 3loral Ph~losophy,or Chemistry, 
Botany and Pharmacy, as  in some European colleges a 
century ago. A compariso~i of the courses of study aud 
the professorships in colleges in our country during the 
past thirty or fort) yearswill exhibit the marlted advance- 
ment of the sciences, and the increased requirements of 
the present time. In 1837, Genera College, now Hobart  
College, Geneva, ?J. Y., oi \vhich the writer was a stutlent, 
contained a professorship of " hlathematics and Natural 
Philosophy ;" of the " Latin and Greek languagess ;" of 

AIodern languages, History and Belles-Lettres," to 
~vhich  lvas added Rhetoric and two other mixed pro-
fessorships. For  the year 1849-1850, the catalogue of 
\Vestern Reserve College, Hudson, O.,of which the writer 
had beell a theological student, exhibits the following: 
The  institution embraced three departments : General 
Science, hledicine, and Theology, besides a preparatoly 
department. Five professors gave instruction in General 
Science, or the Literary department;  one of which was 
the professor of the " Latin and Greek ;" one of " Chem-
istry, History, hIedical Jurisprudence (in the Medical 
depart~nent) ,and Natural History,".-the latter embracing 
several branches, including Geology! and one professor 
of " hIodern Languages." Great advancement upon this 
order is now exhibited in the principle colleges of our 
land. I here name only three:  In 1875, Lalayette Col- 
lege, Eas!on, Pa., had twenty professors and adjunct pro- 
fessors, besides tutors, assistants and lecturers-twenty- 
seven in all. T h e  University of \tTooster, O., in 1876, had 
thilteen instructors in the Literary department, and the 
same number in the hfedical department. The  Michigan 
University, Ann Arbor, LIich., in 1877, had, in all de- 
nartments, fifty-five instructors. ' 

CAUSE O F  TIIE B L U E  COLOR OF C E R T A I N  
WXTEIIS .  

By P1:or. J o ~ i xLE C'OXTE. 

T h e  consideration of certain facts clearly indicates that  
the real cause of the blue tints of the waters of certain 
laltes and seas, is to be traced to the presence of finely -
divided matter in a state of suspension in the  liquid. 
W e  have seen tha t  Sir 1. Newton, and most of his suc-
c e s s ~as late as  1869, ascribed the blue color of certain 
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deep waters to an inherent selective reflecting properly 
of its inolecules, by lvhich they rriiecterl the blue rays of I 
light more copiously than the other rays of the solar 
spectrum. Since the researches of Soret, 'Tyndall and 
others, this selective reflection has been transferred to 
the finely-divided particles \\~hich are kn0n.n to be held 
in suipension in greater or less abundance, so t  only in 
all natural waters, but even in the most carefully clis- 1 
tilled water. When the depth of xvater is sufficiently . 
great to preclude any solar rays reaching the bottoni, 
the11 the various shades of blue which are perceived under 
similar condit~ons of sunshine, will tleprntl upon the at- 
tenuation a~icl abundance of materials lield in suspension ; 
the purity and delicacy of the tint increasing \villi the 
smallness and the degree of diffusion of the suspended 
particles, hloreover, ~t is eviclerit that 'ryndal! is quite 
correct in assigning to "true n~olecular absorption " 
some agency in augmenting " the intense and esceptional 
blueness " of certaln waters ; for it is obvious that the 
" blue of scattering by s~ilall par~ic les"  must be purified i 
by the abstraction of the less refrangible rays, which al- 
ways accompany the blue during tlie transnlission of the 
scattered light to the observer. I t  seems to be very c;r- ' 
tain that werexvater perfec:ly free from suspent!ed matter 
and coloring substances in solution, aiid of uniform den- 
sity, it would scatter no light at  all. "Rut," as  'Tyntlall 
remarks, " an amount of impurity so intinitesimal as  to be 
scarcely espressible in numbers, a s d  the individual parti- 
cles of \vhich are so sniall as  vil~olly to elude the micro- 
scope," may be revealed in an obvious and stri1;ing man- 
ner when examined by a ~ o ~ v e r f u l l y  concentrateti beam ( 
of liglit in a darkened chamber. I f  tlie waters of the 
laltes arid seas were cheniically pure and optically honlo- , 
geneous, absolute extinction of the traversing solar rays ' 
ivoultl be the consecluence if they were deep enough. SO 
that to an  observer floating on the surface, such waters 
\voulil appear as  "black as  inlt," and apart from a slight 
glimmer of ortli~iary light reflected from the surface, 110 

the finest blue ivater, wlien a white object is loo1;etl a 
through the in terven~ng i l r ;~ tum of \vatel-. In the blue 
waters of the sea this is frequently seen in loolting a t  the 
white bellies of the porpoises, as  they gambol about a 
ship or steamer. In a rough sea, the light \\4iich has 
traversed the crest of a wave and is reflected back to 
the eye of the observer from the n-liite foal11 on the re-
mote side, sonletimps crowns it ~ v i t h  a beautiful green 
cap. In hIarc11, 1869, I observed this phenomenon in 
the magnificent ultramarine waters of the Carribbean 
sea. A stout white dinner plate secured to a sounding 
line, rese sen is various tints of green as  it is let tloivn into 
the blue xvater. Such esperinlents were made by Count 
Xavier de hIaistre, in the lJay of Xap!es, in 1832 ; by 
Prof. 'ryndall, in the Atlantic ocean, in December, 1870, 
and by tlie mriter in Lake Talioe, in ; 111g~s t  anti Septtm- 
ber, 1873. (c.) In ~va te r s  of all dcgree; of depth when 
a greater amount of solid matter is held in suspension 
than is required to protluce the bluc color of the purer 
deep waters of laltes aud seas. ' T h u ~ ,  Tyndall, in his - Voyage to Algeria to ollserve tlie Ec'ipse," in Uecem- 
ber, 1870, collected 19 bottles of n7ater from various 
places in tlie Atlantic ocean between Gibraltar and 
Spithead. These specimens were taken from the sen at  
positions where its waters prestn:ed tints varying from 
deep iniligo blue, through bright green to yellow green. 
;\fter his return to England, he directed the conceutrated 
beam fro111 an electric lamp through the several speci- 
mens of water antl found that tlic blue lvatels indicated 
the presence of a snlall amount of suspentled matter ; the 
bright green a tlecidedly greater amount of suspended 
[)articles, ant1 the yellow green was exceeding thick ~ v i t h  
suspendetl corpuscles. IIe remarks : " hZy home ob-
servatiorls, I think, clearly establish the association of the 
green color of sea water with fine suspended matter, and 
tile association of the  ultramarine color, and more 
especially of the blacl; indigo hue of sea \I5ater, with the 
comparati\.e ~ ~ b s e n c eof such matter." ( I ,  Hours of 
Exercise in the Alps ;" "Voyage to Algeria to observe 
the Eclipse," Ed .  cit. ante, pp. 461 et 467.) 

'There is one feature u;hicli is common to all of the 
rhree above indicatetl contl~tioris, under Ivhich the green 
color manifests itstlf in the waters of the laltes and se-ls, 
r i r  : nilirn a white or a o r e  or lzis light-colored reflecting 
surface is seen tlircugh a stratum of intervening water of 
sufficient 11ur;ty anti thickness. Contlition (c,) is obvi- 
ously includeti ; for it is evident that a bacltground of 
suspentletl pal.ticles may, untler pro1,er conti~tions, form 
such a reflecting surface. 

Inasmuch as  untlei these several contl~tions, more or 
less of transmitted light is reflected back to the eye of the 
observer, it is evitlent that  the rays which reach him carry 
with them the cliro~natic motlifications due to the ccm- 
binetl influence of the selective absorption of the water 
itself, antl the  selective ~efltct ion from tlie smaller 
suspentletl particles. Hence, the chromatic phenomena 
presented, bcing l~roduced l)y the ming-ling of these rays 
ill various proportions, must manifest complex combina- 
tions of tints, undzr varying circumstauces relating to 

light, and hence no color lvould reach the eye iron1 thy , 
body cf the liquid. ilccording to 'Tyndall, "in very clear ! 
and r i r y  deep sea water, this contlitlon is approximately 
f~~lfiiled,and hence the extraordinary darkness of such I 
water." In some p l ~ c e s ,  ~1ie1-i loolted down upon, the 
water was of almost inky blacknesi-black qnalifietl 11) 
a trace of indigo." But even this trace of indigo he 
ascribes to the small amount of suspendttl matter, which 
is never absent erren in the purest natural water, thron;- 
ing back to the eye a niotlicum of light before thetravcrs- 
ing rays attain a tlepth necessary for  al~solute extinction. 
H e  acltls: " A n  efhct precisely similar occurs under 
the  moraines of the Swiss glaciers. 'l'he ice is here ex-
ccptionally compact, and owing to the absence of the 
internal scattering comlnon in 1)ubbletl ice the light ' 
plunges into the mass, is extinguished, ant1 the perfectly 
clear ice presents an appearance of pitcily blackness " 
(" Hours of Exercise in,Jhe illps ; " " Voyage to Aigtria , 

to Observe the Eclipse, Am. Ed . ,  N.  Y.,  1871, 1'1). 463-
470)  I11 like man'ner the n-aters of celtain TVzlsh tarns, 
w h ~ c hare reputed to be botton~less, are said to present , 

a11 inky hue. :ind it is more than proballle that the ; 
xvaters of tlie Silver spring, \vliose escel)tional trans-
parency has been previously 11-itlizatec1, \~~oul t l ,  ,if they were 
sufiiciently tleep. present a siclilar blacltness, or absence I 
of all color by ti~fluse rtflectisn. , 

I t  remains for us to explain tile cause of the green 
tints which the waters of certain lakes and seas assume 
under peculiar circumstances. These green colors niani- 
fest themselves under the following contlitions, v;z : ( (7 .1  
In the finest blue water, \vhtn the depth is so small a s  ' 

to allo\v the transmitted light to 11: reflected from a hot. 
ton1 which is more or less white. Thus ,  a white Sall( i~ 1 
bottom or white rocks beneath the surface of the Lalie ' 
of Geneva, or the Bay of Nal)les, or of Lake 'I'ahoe, \vill, 
if the clepth is not to3 great or too small, impart a beau- I 
t ~ f u l  ernerald gre-n to the 1vatei.s a5ove them. iD.) In  ! 

color of bottom, depth of water, and the anlount ant1 
character of the suspended matter present. In th- ex-
nlanations of the  green color of certain waters by the 
bItIer physicists, ive r eco~n ize  the full appreciation of the 
~nfluence of selective reflections in the protluctions of the 
phenomena; but  they seem to have ove~lookec! the inl-
portant effects of the molecular absorption. W e  have 
seen that Sir I. Sewton regarded the green tints of sea- 
~ v a t e ras  due to tlie more copious reflection of the violet, 
blue and green lays, while thcse constituting the retl entl 
of the spectrum are allowed to penetrate to gl-eattr 
d e j ~ t l ~ s .("Optics, loc, cit. ante."), Sir H,  Davy ascribes 
it, in part, to the presence of iod~ne and Ilromine in the 
waters, i~npar t inq  a yellow tint, which, ~lliugletl with ihe  
blue color fronl pul-e water, 111-otluce:! the sea-green. 
("Salmo~iia,  Collected Works," \'ol. g, 1,. 201.1 111 lilte 
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mallner, Coullt Xavier  D~ Maistrz a s c l . i ~ ~ e c ~  Ereel, alqlauent discrep:uicies :rut1 contmtlictions ill tlie v ien~s  of  the 
til1ts to  t h e  T.Cl13W liqht, which, penetrating the water  i 1)11!'~icistS \Vh0 haye illVeStiga~etl the color of water. 
aurl  r e a c ~ l i l l g ~ t ~ l e  bottolll o r  otller lig~lt-coloretl TVe hal-e n1re:tdy seen thzit Sir I.  Xen.to11 a ~ i t l  iliost of 
suh~i le rged  objects, and  being reflected nllcl misetl \,,i!l1 his successors, a s  late a s  1847, regardetl ~ v n t e r  a s  I~elong- 
t h e  blue whicil reaclles th- eye froill all (junyters, pro- illg t0 the  0palesCellt class of litjuitls, i l l  \\Ilich tile cliffuse 
(Iuces t h e  green. (<'Bibl. unir.,"yol .  5 1 ,  q j 9 - ~ 8 ,  reflected light nlid the  transmitte(l light present more or 
No\.,, 1831- ; a l so  i\ln, J ,  sci.,  f i rs t  sel-ies, vol,26, 65- less coniple~nentary t in t s ;  tlie former l~xrtal<ing more of 
7 5 ,  1834.*:), on the  other  hand,  a f te r  P  , ~ ~ ~ ~ ~ ~ ,in Iz17, tine colors constituting the blue entiof the solar spectrum, 
had established tha t  chemically pure lVa;er estillguis~letl \vliiie tIie latter l~resentet l  more of the Ilues IleIonging to I 

t h e  rays of  light constituting the rec\ euti the  solar , tile yet1 estrelllity. O n  the COlltI'nlJ-, tile Illore I-eCcllt allcl 
spectrum more  c311i9usly than tIlose of tile lllue e ~ t r e ~ i t ! ~ ,  IllOSe accul-'lte ezper i~nents  rcntier it quite c e ~ . t a ~ n  that  il l  

s o  t h a t  the  transmitted t ints  \yere more or less tillgetl 1 clistilletl water  the rays of  tlne rvtl entl of tlne spectruin arc 
T ~ i t hblue, sonle cllemists \\.ere inclilleil to  at tr ibute I 111O'-e C O ~ I ~ O L I S ~ ~  tlic blue estrem- absorbeti than those of 
green color of certaill waters t o  the  of foreigll  I it)- ; so  that  the  emergent transmittetl tint is yello\~.~sli 
coloring S ~ b s t a l l C Y S ,  ' ~ b ~ ~ ~ green o r  greenis11 hlue. - I t  iirst view, h e s e  results ap- ~ u l l s e l lhiinself esplained tile 
])rowu colors of waters ,  of tile nortll- pear to 11e tliscorda~it : ~ n t l  i rreco~ici lal~le;  but, it \\-ill be 
German inlantl laltes, as by  all atll,listurr of  recoliectetl, that  \\-bile eve11 the most  carefull?. distilled 
humus  ; b u t  he consitlerecl green tints of  the  s ~ ~ ; ~ ~~ v a t e r  co~itains a suflicie~it amount of suspe~idetl  matter ,  
la!ces a n d  silicioiis springs of  Icelaricl as from the 1 to  "titter ellough light, to I-ender the  track of  the tral-- 
color of the  yeiloLvish lIot~olll. (yitle. lot, tit, ante., , e r s i ~ i g  co~icentr~ttet l  case,solar benun visible, yet, in this 
44,)e t  seci.) ~ ~ \vittsteill,l in~ I ~ ~ o ,~ ~ we ~fin(( that  i ~ l '~ the selective reficction of tiie bltre rays, tiue to tiie suspentI- 
fro,,, chelllica~ consi,jerations, conclutletl that  g r e ~ l l, 
c o l o r  derives its orie-in from organ ic  adlllistures, l I ecause  
the  less organ ic  substance a water  c3ntains tile l e s s  <lees I 

the color tl,fier frolu blue ; with i n c r z a s e  of  orr,.allic 
substallces t h e  ~~l~~~ gradually I,asses into ;L,;;l u;-
timately into brown. This  is likewise the vien. talceri in 
1862,by  p e t s ,  for  he insists that  i l l  \.,,aters the o!,-
seroetl color o f  the licluiil is that tile t ral lsmit tet l  light, 
anti not ,  ill ally case, of  ,he  reflectecl light. h ~lieInaintaills that  N ~ ~ i\rag-o~ aI1d o:llrrs ~~ !uz l , ~ ~ i ~ ~ ~ ~ ,  
\yere i l l  classifyi,lg water a m o n g  tllose l,c,tiies , 

lvllicll ha\-e different c o l o r  I)!, tral,smitted ligi l t  l o  
which they have by reffectetl li5I:t. (Loc,  cit,  ante.) 

J ' \ ;~  nlreadq- s~lowll  tile ,vaters ,yere cllelni-
cnlly pure ;i~itl perfectly frec from susl,e~ltietl p;rrticlei, the  t 

raysf solar light n-oultl lIe first ah- 
sorl,etl ;illtl disappear, ,,.llile otller coloretl ,)ass to 
gl-e;lter tle,,tlls, one otller lIeillg e,tin:;.iljsi,etl i l l  
,ileir order, .,-iz,, orange, greel,, l,lue ,
~il,tl ulltil at last is a es t i l l c t lo l i  of 

lig.l1t ill tlie deeper Illass of lic!,litl, nut  , 
ence of susl)elltletl I,articles causes a oi. travel.sillg 
solal. light to lie reiiectetl, anti accordillg as this l.vHcc,ctl 
light has co i~ ie  fro111 varioi~s tleptlis. so \\.ill tile color 

~ f ,for  esalIil)le, [lie I,articles are large, o r  are 
Ia~Iulltlal,t ;,litl freely frolIl a niotlerate (leptl1, 

lIre\.ent refiectioll from a greater tlcl,tli, color \,.ill I,? 
so111e shatle of green. , 

~ y l i e l ,  the wtlter is slIallon. anti a Inore oi- less light-
coloretl l,ottolll, or a su~, l l le rge~ol,ject tile trails- , 
niittetl liglit to the ollser,.er t~iro, lg~itiie in te l -ve l l i l lg  1 

tulll of  iirlLlitl, it is e\-itlelit [lIat cllrolIli,tic t i l l t s  l,ri.-
selltetl liIust be to tlie combilletl in,iuellcc oj. the se-
lecti\.e a~lsorl)tioll of [lie ,\-ater itself, allti tiie selectil.e I-e- 
flection from the s ~ n a l l e r  suspentletl pnrticles. 

otller lultlel colltlitions, [lie al.e 

I ~ r o t ~ l l c e t ~tile nl ingi i l lg  of tile i,iLle rn!-s ,\-itil ti le 
ion., orange ol. ; so that the resl l l r i l ig  lllles liillst gen-
erall!; be sol-,le sllntle of  greeli, ill  sllort, tile facts es-
talllislletl ilS. lnotlern iu\-estigatiolls seeln to con\.erge 

to the a t ~ l l l i s ~ l l r e  of the blue rays ret!ectetl ~ r o l l ltile 
smallel- susl,entletl witll the yellolv oralige a l l t i  
recj 1.al.s refectecl flolii tlie gl-osser lnatters jJ211j\I., a, the 
true physical cause oT the green tints oi such I\-aters. 

T h e  estahlis!llllents of the very iml)ort,illt fuIlctiol1 sol- I 

itl lleltl in  suspelisioll i n  ,\.atel-, i n  l ) r o ~ l l c i n g  cilro-
l l lRti~ lll~dif'CatiO1lS botll ill tile scnttel.rtl ligllt .211dill  tiie 1 
trai~sinittetl ligllt, ser\.es to reconcile and to ~lal-lllonize the 
- - -- - - ~- -

:::Si.nilal-ly, A r a g o  h a s  Yery i n ~ c n i u n s l ynpplied t h e  same principle-. t ,  
t h e  czpl.lnntlon of t h e  \-:irvi~lg;olors of t h c  m.lters of t h c  ocean undcr  
different ci r :u i~~ctanccs ,i h o i v ~ i ; ~  whcn c.dm be I,? tilct h a t  ~t mo,t I I I I I C  , 
~ . e f i c c t i \ el ight ,  h u t  \vhen ruRlcd t h e  \vZ.es .*ctin- t h e  pni t  of  l i r l in l i  
refract to t h c  eye  soruc of t h c  t r a l ~ s m i t t e d  l!~ht i.ron? t h e  l i l r c ~ i o r ,2nd i; 
then  .ir,penri green.  (" C o n ~ p t c s  R c n d n s ,  t o i ~ l eu i i . ,  p ,  J,1Iy 2sd,  1 
IY :s I 1 

etl ~ ~ ; ~ r t i c I e s ,  is not  adequate to neutralize the selectivt 
lnolecular a b s o r i ~ t i o ~ i  of the r n ! ~  townrtl tine red end of the 
~l'eCtru111. Xe\ .el . thelc~~,as h:is beell previously she\\-11, 
tlitaclditio~i of very minute cluaiitities of tlifi'usetl susl,e~nded 
nn;'tter confers oil tlistilletl water  the  tlirhroitic properties 
a" O~';'le"ellt ii(luiti. 
T h e  presence of a n  cstrenitl!- small ;iniount of suspend- 

"1 solit1 corpuscles, by selectively r e f l e c t i ~ ~ g  sliortrrthe 
~ ~ ~ ~ ~ ~ ~ ,TT':L\-~s of light, is sufficielit to ~ieutralize anti overcome the 

, action of elect ively a l ~ s o r l ~ e n t  the ~liolecules of \\-ater on 
tine longer ~ v a v e s  ; ant1 thus, to impart yello\v, or;inge or 
red tints to the tr:unsmitteti 11e;un. hIoreovcr, it is very 
clueitional~ie ~vheti ier  any natural  I\-ate1.s are su(iicientl!-
free f rom susl~entletl 11i:itter to tlel~rivc 11lr1ii of tliest. tli-
"hr"iti' cll;lracteristics.

i'iitler this aspect of the  s u l ~ j t ~ ~ t ,  tlie vic\vs of Yewton, 
der~vetl Iron1 the o l?ser~a t ions  of Ilalle!-, those of Hasseii- 
frat/ tletlucetl fro111 his o ~ ~ n  a s  well :Is the esl)erime~lts ,  
exl)lanatio~is of the  green tints of i,ert;li~i \\.aters given I)\-
L)e \Iaistre, .Amgo :~nti  ntliers, conipleteiy Ilarillonise \\-ith 
tlie co~lclusions tleclucible SI-om i~ io t le r~ i  researches, provi- 
(let1 the prol)erty o f  srlecti\.e retlec,tion i \  transferred fro111 
the  atlueous moleciiles to the  tiliely-ilivitletl particles lieltl 

s"sl'e!lsioll. 
A s striiting illustration of tlie slight c;rus:s vvhicli 

sonietimes tl-ansform the  purest water  into :in opales- 
cent o r  c!icliroiii;~tic litluit!, it rnay be  interesting to  tietail 
one of my 011-II experiences. Oii the  31st  of Dec. ,  1878, 
the  series of glass tul)-s eml,loyetl in my e\pzriments (as 
PI-eviously itltlicated), b t i r ~ g  fillctl with tiis~illetl water ,  
tlne traiisnlitteti solar  beam presented wlieri receirecl 
u ~ 0 . 1a ~vli i te  screen in a (la!-l<eiie:l 1-oom, t h e  usual yel- 
l ; ~ v ~ s l i - g r e e ~ ~  tilit o f  !my ~vii l ter  obiervations. 011 tlie 
q . t h  of Uecembet-, or after a n  iiiterv;ll of three days,  dur- 
which all parts  of t h e  apparatus liatl remninetl ilc sitid, I
\va5 ~ n ~ ~ c l i  to  the  transniittetl solar surprisetl find tha t  
11eam \\.as enfeei-,led, ant! presentiitl a n  orange  retl c o l w  
with 110 tinge cf green.  Puzzled to t l i s c o ~ r r  wllat could 
have pro(luced so marked a change  in the ol:tiial prop-
erties of  tlie ! iqu~d,  the  " scient~iicuze o i  the  i~niagina- 
t1011" pictureil the  11ossil)le tlevel ,pmtrl t  o f  ultra-niicro- 
S C O ~ ~ C  etc.g e r m ,  iniucoria, bnci[,i-i;r, ~ o ~ i f ~ ~ - . i ~ ,  'The 
nest  day !December z j i !~) ,  tile salne l > l ~ e n o ~ n e n o ~ l  pre-
sented itself, \\-hen I c:~!letl the  attcntiou 01' my  assistailt, 
LIr. Augus t  I-lardii~g, who hat1 liintlly prep;iretI the ar-
r a ~ ~ l : e ~ n m f lof  tile tubes, to the  : ~ n o n ~ a l o u s  change tha t  
llad taken pl:lce ill t h e  Color vf the transmitted beani. 
H e  ~ug::-ejtetl tha t  a s  h e  liatl used alcoiiol in clea~~i!ig
the  glass plates, closing tlie eritis of the  tubes,  ant1 a s  t h e  
Illates Ivere securetl to  corks  by  Ineans of  Canatla llal- 
Sam, the alcohol absorbed by t h e  col'lcs, b-ilig gl .ar lual l~ 
dlff~~fu.rtl, tlie hnlsarn, \v!iicIl solution, ciissol\.etl sotnr of 
"lingiing wl'h lnight a reslllous 
lxecipitatr, which might s t~f le  thc  transriiittetl !)earn ancl 
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scatter t h e  ra17s of shorter wave length, thus  leaving the  h i l~drance  o r  nolestatioil, until some native parasites 
orange-red rays predorninaiit in the  emergent  light. T h i s  acquire t h e  habit of preyilig upon them. 
view mas speedily verified by a c ~ i t i c a l  esamination of i T h e  grand  scale upon  \vllich our  crops a r e  grown a s  
the  track of the  tra17ersiilg beam. A s r~ ls ib le  turbidity 110 where else in tile \vorld-demantling for  their gather-  
was  vis~ble, in the  darlteiled rcom, a t  tke  extremities of I i n g  tlie invention of  special nlecllanical contrivances, and 
the  column of water  adjacent to t h e  corks seciiring the  tha t  llorse power should I,e replaced by steam-has also 
glass plates ; and  the light diffuse:l latterly a t  these par- a s  its at tendant  inevitable evil, a n  enorriious increase of 
tions, \vhen examined by Nicol's prism, nTas found to  be illsect c~ellrec~ations, T h i s  may be  illustrattd by a refer- 

* :' ;+ " Indistinctly polarized. T h e  emerg-11t bear11 esaminetl by ence to our apllle-tl.ee insects. :': :": 

the  spictroscope, exhihiterl o range  and red in full inten- 
sity ; but the  y e l l o ~ r  antl green \Irere greatly tlirninishetl. 
T e n  days later (January 2 ,  1 8 7 9  t h e  solar beam travers- 
ing the same column of water  emerged much brighter  : 
than  on Christlnas day, a n d  t h e  tint \\>as orange t ~ n g e d  I 
with yellow and red. This  long repose caused, doubt- 
less, some of the  resinoils precipitate t o  become more  1 
generally diffused, o r  to subside, and  thus di~ninishetl t h e  
turilidity of the liquid. T h e  recognition of the dichroism 
imparted to  Irater the Presence of f ine l~- t l iv idedPar- ,
ticles in suspension, serves, likewise, to  1latmollize t h e  
c@nflictlng \-iews llromulgated by plll'sicists who have I 
studied the  chromatic phecoinena presentetl by this , 
liquid. Some claim tha t  the  rays of higher refrangibility iare  more copiously withdra\vn by absorption;  while others , 
maintain that  t h e  rays of 13nger w a r e  lengths a r e  Inore 
absorbed. In  many cases t h e  chromatic tints ascribed to  
selective ~nol:cular absorption a re  unquestionably d u e  to 
selective diffuse refect ion from the  ultra-microsco:~ical 
corpuscles which a r e  lleltl in suspension. (Vide Jamin's  

Cours d e  Physique," gd ed., tonic 3, p.  347, etsep.)' I  ---
ON THE I ~ , I P O I ~ T A N C EOF ENII'OSIOLOGICXL I 

S T U D I E S . ' k  1 
c c  Occasionally, a t  t h e  present day, we lllsy hear illsects , 

aIld elltornologists s l~olten of a s  'bugs' ant1 'bug-hunters '  
-epithets applie(l in clc~ision to !.hat r ~ g a d ~ ( 1arc  a s  1 

objlcts anti trivial pursuits. Such  views only be- 1 
tray a n  ignolallce which is equally pi i:iblz anti inexcus- 

T h e  s t ~ ( l ) ;  of lllsects has  assumed an importaIlce 
in its t l~rec t  application to a g ~ i c u l t u r r ,  Ilorticulture alld 

seconcl to 110 otl-,er clepaltmel;t na tura l  
I t  has called to ils some of best intellect 

of tile coul-,tr-y. 1:s literature has t ~ e c o ~ l l e  estellsive a n d  
assumecl a high rank. Our  State gcvei.nlllel-,ts, i n  re-
s l , O l l S ~ ~(Ielrlanrjs rnatie u ~ o l l  them, a r e  appointing 
State Entomologists. Our  General Government is nlalc- 
i n g  liberal appropriations f o r  entomolcgical wor]c i n  the 
~ ~of Agriculture a t  \+:ashillgton, ~ aut[ also f o r~ ~ 
sustaining a speelal  United States Entomol~rg-ical Colll- 
missioll, llo\\~ in the  tllird year of its oper-atiorls, cllarged 
,\ith the inrestigatioll of  a few of our Illore injurious i n -
sects. 

t i  T h e  study of insects assuiues an  iinportance in this 
country far great-r  than in any  other part  of the  ~vor ld .  
No wl;ere else does motl lzr  e a r t h  s iel t l  ill such varitt!. 
a n d  in such abundance her  agricultural products  ; alter 

to replel iou our  people, the is dls-
tribctecl to every quarter  of the  globe. Few,  surpris- 
ingly felv, of these varietl prctlucts a r e  native to  our  soil. 
Nearly all of our  fruits, grazses, cereals and  vegetables, /and  perh::l)s three-fcurths of our  \veetIs a re  of foreign 
i r n p o r t a t i o 1 ~ - - ~ 1 ~ a i ~ ~ ~ ~Europt.. W i t h  their illtro-from 
'luction, very many of the insects that  llreyecl 
were also introduced, o r  haye bee11 subsequently brorlght 
hither. But for  us, the parasites u1-~fortul latel~ which 
preyed upoil them and  kept then1 under control, have 
f o r  the  most I'artl "'en left bc ' l i r"~ A s  the 'esu't: the  
imported pests, in their  llelv home, find their favorite 
food-plants spread out  in l~1suriallt g r o ~ v t h  over broad 
acres, where they may ply their destruct ire  worlc without  

---.~ -~-

a Frnnl nri address llefote 'I.he Fnrrne1.q' C lu l~ .Onondnqa Co, K ,  Y.  

like nlauner, ail!, arrii every crop cultivated on a large 

scale offers strollg invitati311 to  illsect atta.ck, and won-

derfully stimulates il-lsect multiplicatio~l." 
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C L O U D  C O L O R S .  

,l.llis 1'. LI,, ;Illout j,jo to 1 ,\as \\itlless to 

;, rrllInrl;allly vi\-iti tlisilia!- of cloLltl-colors ; ant1 thinking 

that  a full tlescription of the plienomena mnv perhaps help 

to tiie unc~erstalltiiny of tlie colltiitiolls of 'the liigIier at-

mosphere, I hare  \rri'tten out \vhat I sa\v. T h e  clay lint1 l ~ e e n  


\vnrlllest of tlie season, ~h~ liigllt I le fo re  \Gas cloutly, 

alltl the te~npera ture  hartlly fell I ~ e l o ~ v  
tlie freezing poilit. I-ight cloutis llre\-ailed tlirouKll tile clay; at  3.30 tlie 

artl alltl ill;LsilllLun t~lermollleters stoocl togetl,er at h 2 , ,  

\vhile the sull thel-momrter registerecl I I g o , 
l - , - , ~ i ~ i l ~ ~ ~ u m  

T h e  (Iny hntl been cluite still, tlli. tlirectioll of tile light 

,,.illt~ l,eil,g cloutls i n 
ironi tile S ,  E, ' ~ 1 , ~  neigl,llorl,ootl 

of tile sull \yere of tlvo \.:Lrirtit.s, tile a tieecy anti tuftrtl 

cloucl of the cmi~ulus  order, ~ n o \ - i n g  prett!- rapitlly fl-oin a 

little north of I!-est, anti frcclue~itly eshil~i t ing n rnpitl spiral 

~no\.emeiitin the filaii~e~its, thc other \voultl Ile called cirro- 

stratus, thou::.h not precisely the  typic;rl cloud of tha t  

name, a s  p o r t ~ o n s  \\-err quite free fl.oi11 an>- al)pearalicr of  

structure. In  the less tlense l ~ o r t i o ~ ~ s  i l l 
an :rrr;ri~g-el~ie~~t 

]lar;iiiei iil)l.es\\-as, iio\vever, quite apparent,-one set nearly 

hi~rizont;il,tile other inciinetl at  abour 45", the south entl 

U , I \ ) . ~ K ~ .  l h i  ho~-iront:ll i r i~~ll ;-emrnt  l~retionlinatctl, 

\vil~le tile other Ivas visiille hrre alltl tilere in a tletachecl 

strezrlner antl uccasioilall!- in stria? ulloll the longer belts, 

~TIlic11, jlt ' ll~e, \\-ere not, a s  is usual~vil l l  thiscloutl, strintetl 

1lcrlleiltliculnr1y to the tlirection of the bancis. Tilest  

cirro-stratus c l o ~ t l s ,  ~vhich  also movetl fro111 the \vest, 

though \\.it11 a llluch 1t.s.; \-?locit) than the lower ones, 

\ ~ e i - ethe onlj- ? ~ O L I ( ~ S11.11ich she!!-etl the  rainbow colors. 

These  \\.ere exceetli~lgly intense, ant1 changing every 1110-


lllellt !\.it11 such rapitlit!' a s  to nlalie it very tlifficult to tie- 

tide "1l011 the ortier of the colors, the Inore so a s  ever!-

iilallleilt hntl its O\Vl l  l . a i l lho~,  nlltl all were shifting. T h e  


t ~ ~ ~ tyet1 !\-as, however, gellel.nll!.neareSt the sun, tilough sonle- 

tiillrs bortleretl inn.;rrtll:- \I it11 inteilse !-ellow. T h e  most 

perfect S U C C ~ S S ~ O I ~  !\hiCll
of C O ~ ~ I - S  1 caught  was  in a clout1 

e~ ten t l i i lg  horizo~ltall!: nortlln.irrt1 fro111 the sun, in n.hicl1 

for n Ijrief interval all the sel-vil colors coultl be traceti fo!- 

lo\\-ing one another, not i l l  the tlirectioil of the sun, 1lut 

vertically, the retl upper~nos t .  T h e  violet \\.as, however, 

SO ver:. hrilliallt :IS to suggrst  the I~rginili~lg. of a ilelv 

rainbow at  its llottom, antl in a moment this cloud hat1 

atlol~tetl the form ~vhicl l  was  ~ l los t  colnnloil t l l r o ~ g h o ~ i , -  

I ~ a ~ l t l s  retl allove ant1 I)clo\!-. ~ v i t h  a brontler I~ailtl b r -  
of 
t ~ v e e n  of yello\v or  green or  ljlue. This  \due tint n-as oftcn 
exceetli~lgl\- l)rillinllt, tipping 170th ciltls of tilainents, ~ \ - l - , i ~ 1 ~  
lvrre of (lull line in the centre, ailti lx~rtleretl a11o1.e anti 
l~elo\v \vith parallel stripes of rctl. ri ])u~-ple shacle \vas 
occasiollally tlistinct, surroulltlccl otller colors, This  
ul l t l t .scriba~~~y continuetl over tile \,.hole ]le;iutiful (lispla!- 

s, TI-,cluarter of sky, until sull hatl ou t  of 

Si".llt ~,el l i l l t l  tile nloLlllta;ns for lllol-e tllnn llnlf a n 
.'-r h o u g h  the cloutls upon which the colors lvere observec[ 

x\-rrC tile order in i?rllicll ~ - , ~ l ~ ~  formetl, yet tile a,I-
are 

ljenranc-ellatl ver!. little in comlnoll ,vith halo,-of 

,vl,;c.l ,\.? llal-e hatl exnlllple \\.itllill 

colors llot only not colicentric, ,yere crllibitetl 

successively by different clouds ill every direction from tile 

Sllll ,  3lld f l f  ff?l fl.0111 30' ,  (Or, ]>'?l.h:l])?, $oO,to
d ? : ~ f f l l l f ~ ~ ,  
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