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level of the junction of the  cord and  oblongata. I n  adtli- 
tion a group  of reinar1;ably at te~iuatet l  cells is found a t  
the  origin of the  spinal accessory. Tliese cells a r e  so 
~ n u c h  elongatetl and their protop1:lsm has  been so  inuch i 
narrowed tha t  hu t  for the discovery of a nucleus in one 1 

o r  the  other  cell, one ~nig l i t  consitler tllein a buntlle of 
axis cylinders. T h e s e  a re  better devtlopetl in turtles 
than  in the  iguana ,  anti better in fresh water  species 
than  in tlie T/ ln / /~ssoc/ l r / j~s  In  no turt le  have I i/zyiJas. 
fountl the  cells of the  raphe very large, but  in tile Iguana  , 

I have disco\~eretl a few very large cells in the  same l:\-el 
a n d  location a s  those first described 11y D r .  J. J. blason 
for the  Alligator. 

13th. In  1115. first paper I iiidicaiecl tlie existence in he ' 
Iguana  of a hitherto u~idiscovered pair of lobes o r  ' 

tubercles between tlie optic ancl post  optic l ibes .  I 
have a l ss  ir:dicatetl their homology ~ v i t h  a concealed pair , 

in the  turtle a n d  alligator, t i t  tlie tirne I tii(i not de- , 
scribe the topographical relatioils minutely. Normally-
if I map use the expression-2s in the  turile ant1 alligator, 
tlie newly discovered ganglia lie a t  the  n ~ a r g i n  of t h e  
central tubular  g ray  of the mese~icephalon,  in tlie aii!e- i 
rior part of t h e  co?-pam gzrnii~dkciiiziin. A s  we go mvre 
posteriorly they a r e  found to  extend more do~.s;~ll:~., !uii-
ti1 in the  turtle, for example, they nearly toucli in tile 
metlian line just a t  t h e  posterior fifth ol  the  cptic  lohts ,  
\:-here they cease. In  tlie Iguana tlie relations are the  
same,  h u t  illstead ol  terminating before the  posterior 
margin of the  optic lo l~es ,  they txteiitl kirtlier back-
wartls and  prominate at  the  surface ol the brain, a s  two 
sharply iuarherl buttons. The i r  stroct~tr.e is the  s a m e  in 
all reptiles so far  eshmined, a molecular 11:asis anti small : 

roundish cellular elements. I n  anterior  levels nerve 
fibres can be seen entering tliein in str:ntls, fro111 the  
arc'netlfibre mass which is fountl beneath the tleep gray 
layer ol  ,lie optic lobes. i l l though all surnlises a s  to the  /
function of the  inter-optic lobes a re  a s  yct strict:)- hypc- I 
t1ie:ical ; !-et fro111 tlie fxct tha t  they a re  tl.rectly con- 
nectetl wit11 the  central tubular  gray, ancl a r e  u n d r r  t h e  
fascicnlar subjection of the  optic lolirs, and  that  they a re  I 
well tleve1ol:etl in rep t~ les ,  ant1 poorly, if a t  all,  developetl ' 

in inanimals, one might  suspect  them to  have some relx- 
tion to the  inno\-ation of the Harder-ian glantl, just a s  the  
mesencaphalic nucleus oi' the  fifth pair may he loolted 
upon a s  the  l~robable  c rn t re  !or the  inneryation of tile ' 

lachrymal glantl proper. ; 
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RECENT PROGliESS OF SCIENCE. 
REV.S:i\rL-EL I ~ I . I ; ~ J I K ( ; ,  12L.D,,1'11. D,  

T h e  progi-ess of science witliin our o ~ v n  times has  been 
wonderful. Prof. Helmholtz uses the  f o l l o i t i n ~  language : ' 
" T h e  contempla!ion of the astounding ac t~vi ty  in all 
branches of scirnce may \\-ell niake u s  staiitl aghas t  a t  
the  audacity of ~ l i a n ,  antl exclaim with the  chorus in the 
Antigone:  IVho call suryey the \vhole Eeltl of k n c \ ~ l e g e  ? i 
Wlio can  grasp  the  clues, ant1 then thread the  
labyrinth?" Every department of science h a s  b:en ! 
vastl!- extetldeti, anti every votar!. of science stimulateti to I 

untiring effarts to survey this fieltl, co t  cnly, but  to el!tet 1 
:he secret chatnbers of ltno~vletlge to tind the treasures 
concea1:tl frcnl t h e  hunian mintl, until motlerii clisco\~er- 
ies, motlern analysis, and  niotiern inve~liioii have coln-
bined to nialte those liltherto hitltle.1 iacts of science 
known, aiitl available f o r  practical belitfits to human 
society. I 

T h e  exact science, hiathematics, has  fount1 ample 
room for the  application of its princil~ies and  methocls of 
cletermining- thr. coilteilt of all material existences ancl re- 
lations. T h e  sublime science, Astronomy, has revelttl in ,,its excursioils into illin?itable space, adtlirig ncw triumphs, 
d i s c o ~ e r i n gnew facts  pertaining to the  coilstiturioil of the 
stellar uii!verse, and  t h e  relations of the  ce les~ia l  masseq, 
measuring, b!. the  a g m c y  of liqlit, the  irnmense dis-
iances, n~agnitut tc~s 2nd motions of tlie lin!- objects \vliicli 1 
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the  natural  eyes behold in the  expanse above, a n d  in 
former tiiiies regarded a s  " fixed stars." T h e  profound 
science, Geology, has  carried u s  hack illto the  illimitable 
tlepths of past  tluration, to  conte1iipla:e tlie usually s:ow 
process by which t h e  earth 117s been cliangii?g froin its 
primorcltal, nehulous contlition, to tha t  in ri7hich it has  
become fitted for living ant1 rational beings, atlding new 
testimonies of tile roclts to the truth o l  Scripture, ex- 
pressed by the  significant language : "Of oltl hast  thou 
laic1 the  foundations ol  t h e  earth." T h e  widely related, 
eff?cient science, included in the  scope of terrestrial 
;\Iechaiiics, has  iountl a b ~ ~ i i d a n t  use for its forces, and  t h e  
j~ract ical  al~plicat ion of i ts  dy~lamics,  in tile consiantly 
increasing tlemands of Iiuman society. T h e  splendid and  
delicate science, Chemistry, has  exulted in i ts  new and  
valual~le tliscoveries iii the  realm of atoiiis and  molecules, 
verilying tlie a to~l l ic  tlieory, and adding  new evidences 
t h ~ tmany of tlie supposed elements of mat te r  a re  really 
compountls, antl must  yield to the  searching analysis 
\vliich finds them to be 11ut molecules coinposeil of two 
or mdre atoms.  T h e  vast aiid richly diversified science, 
Biology, has  yieldeti its living evitlences of tlie progressing 
series of organic natures,  and  of the  vast scope of ~ t s  his-
tory, ex ten t i~ng  i ts  relations to ancestries, the  periods of 
whose origin l ~ t l o n g  to t h r  imineasural~le epochs of 

its latest and  greatest  
achievement in the evidences of a formal psychical c o ~ i -  
s t i t u ~ i o na s  tlie 11asis of mental action. 

I t  is not  the  air11 of the  writer to  pursue the  history o l  
the  t l eve lo j~n~ent  of the  sc'ences, exhaustively, bu t  to in- 
dicate solile of the  lines of prog.ress. 

T h e  brilliant tl~scoveries in .lstronomy,\vithin t h e  past  
few years, have adtletl largely to tile weal111 of this noble 
sciriice, fasci ~ a t i i i g  t h e  sturlcnt, anti insj~ir ing to new 
acliievements. I'revious to  tke  present century, tlie solar 
sy-sten1 inclutlecl seven primary p l a r i r ~ s  a s  havlng a t  tha t  
t ime been tlizco\-eretl. 111 tile year 18coa new planet was  
tlizco\-cretl, and  designatttl a i l  astercitl, c r  sinall star,- 
bu t  it is more ~jropel-ly called a planetoiti, or small plnnet. 
Tlie  name by which this is liiiown IS Ceres, after the  
reputed or ig~nator ,  o r  god ,  of corn.  I t  was  a11 event of 
so great  inrerest to astronomers tha t  it was  announced 
~ v i t hmuch eclat tliat " Tile long-exl~ectecl planet between 
hIars ailti Jupiter  liad been tliscovtred." Soon after, 
three more \\,ire observed. Since tha t  time, 11y means ot 
the greatly increased power of telescopes, mote  than  two 
l~untlretl have breii aclded by discovery, all I x i n g  very 
siiiall. Alany others \\,ill be  iountl. T h e  problem st111 
to be determineti has  been, \uhe:lier these planetoids a re  
" f ragnien ts  of a I~rolieii world," a s  formerly supposed, 
o r  separate condensatioiis froin cosmic matter ,  instead ot 
forming one large botly, a s  in tile case of other  primary- 
planets. I t  is not probable. hoivever, tha t  a cosinic mass 
explotletl a t  any one period, producing such fragments 
in such  yositit 11s in their orbits a s  they maintain, nor tha t  
such original mass  was so  tlissipated 11)- the  action of a 
i~rol:~iliiveo r  iatiiate force a t  cne  time, a s  to resume its 
original ne l~ulous  state.  T h e  second hypothesis is tlie 
more I rol~ntjle,viz.: of separate contlensations from orig- 
ilia1 n e h ~ ~ l c ~ s i ~ y .  

N e l ~ t ~ ~ n e ,one of tlie larzest  plariets, ant1 nearly twice 
tlie distance of tIerscllel fl-om the  sun,  w a s  discovered in 
1846 11)- bI. Cknllis, of Paris, and  its elements a n d  orbit 
tleterminetl by L e  I7erlier. Tile  cliscovery of this planet 
furnisiietl a sat isf :~ctoly explanation of the  aberrations of 
tlie planet Herschel, causetl by the  approximations of 
N e l ~ t u n e ,though (listant, a t  its nearest point, Inore than  
;1 l~:llior ant1 a halt miles. T h i s  increase of the  number  
of  the sol~rl. faniily fuinislietl a n  adtlitional illustration, 
ori a grant1 scale, of tile l a \ ~ ? s  of iiuiversal gra\-itation ant1 
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of celestial mechanics. 'Added to this have been dis-
coveries abundantly confirming the  theory of stellar 
motion in groups, clusters and nebulz,  " the  places of 
more than zoo,ooo stars having already been deter-
mined," and we have some conception of the vastness of 
human achievements, and of the possibilities still await- 
ing discoveries in thls illimitable " field of ether." 

T h e  universality ant1 laws of primary force, denoniin- 
ated gravitation, have been subjects of exceeding inter- 
est, as  they pertain to this primary mode of motion. The  
fact of an  attractive Force acting eipher upon or within 
bodies by which they tend to approach each other, ar- 
rested the attention, about the year 1500, of the elder 
Galileo, who extended the principle to al! terrestrial 
bodies, Newton, eighty yews afterward, studying this 
principle, and a t  the suggestion, it is said, of the fall ot 
an  apple, found that there was a definite increase of 
velocity of' bodies approaching the esrth,  and also that 
the same kind of attractive force must apply to the moon, 
while a centrifugal force, either generated from the at- 
tractive force, or originated from a?  extraneous force, 
continued this secondary planet around the earth. This  
was the first grand step toward the discovery of the laws 
of gravitation, applicable to the motion of the earth 
around the sun, and, generally, to all planets. More 
recently the principle has been applied to  comets, stellar 
and other masses. 

Geology, wh  le below chemistry in the order of nature 
and classification, had made far less progress in develop- 
men1 at the commencement of the present century, a fact 
which might have been presumed, inasmuch as the latter 
science has ministered especially to the wants of man-
kiad. According to  Buckland, it was a t  that time " with-
out a name." T h e  general features of geology had b e ~ n  
sketched by Leibnitx and Hoolte more than a century 
previous. Near the beginning of the present century 
the  outlines of the subject were classified into three 
general divisions of formations--the primitive, the  second- 
ary and the tertiary. These became the subjects of investi- 
gation, historically, in the order named. T h e  first, 
especia!ly, by Wtrner,  of Germany, who examined chiefly 
the primitive and transition rocks. T h e  second by W m .  
Smith (English), whose observations were first pub-
lished in 1799. The third by Cuvier and Brougniart 
whose works upon " Organic Remains " and Mineral 
Geography " were published in 1808. During the past 
half century this science has advanced with other 
sciences, with vastly increased interest and success, 
rendering thls one of the most fascinating, especially in 
more recent times, in yielding its stores of facts pertain- 
ing to the glacial period, the deposition of metallic sub- 
stances, experiments showing the order and conditions of 
the  cooling processes, resulting in the different mineral 
states, and the wonderful revelations of paleontological 
history, together with many other facts of great interest, 
but which cannot, in this paper, be especially given, 
These give abundant confirmation to the theory that 
immense periods of time, measured by millions of years, 
1lave.passed during this history, dissipating the  doctrine 
formerly held by many a s  taught in the  Scriptures, tha t  
the heavens and earth were created, out of nothing, 
about six thousand years ago. 

Among the departments of science which minister to 
the wants of human society, none has awakened the 
spirit of invention and improvement a t  ail to compire  
with that  of M~chanics .  With the increase of knowl- 
edge, there has been a correspondingly increasing de- 
mand for instruments of discovery and analysis, not 
only, but for the application of scientific skill in the  in- 
vention of motive powers and the means of the trans- 
mission of intelligence, as  well a s  implements of handi- 
craft, of agriculture, etc, The steam power, first utilized 
by the invention of a machine in 1655, and improved by 
W a t t  in 1774, inaugurated its grand work for human 
society in 1806, w t e n  Robert Fulton, a f ter  repeated ex-

- - - - - - ~ - ~ 

periments, applied this power to the propulsion of vessels, 
first on the  Hudson river, amazing the thousands who 
witnessed the successful experiment, and introducing a 
new propelling power to vessels upon the sea, now bear- 
ing their burdens, estimated by millions of tons, on 
every river and over every lake and sea of earth. This  
power has added incalculable millions to the material 
wealth and strength of every civilized nation. T h e  last 
world-wide application of this power, besides its innu- 
merous minor applications to  all kinds of mechanical 
work, was  inaugurated in 1821, when it was successfully 
applied to the propulsion of railroad trains. 

In 1819 Electro-magnetism was first applied to me-
chlnical purposes-; and in 1831 the Magnetic Telegraph, 
for  the transmission of intellrgencs, was  invented and 
successfully applied. And now, even the comparatively 
coarse medium, air, has aided in business and social 
communications, at trifling expense, by means of the  re- 
cently invented Telephone and the Phonograph. 

Chemistry has s h u e d  richly in t.he results of recent 
scientihc progress, and has ministered richly to the  wants 
of human society. Three centuries ago, Paracelsus 
boasted of possessing the " philosopher's stone", by 
which the baser metals were said to  be  transmuted into 
gold ; but he gave a new direction to the efforts and ob- 
jects of Alchemy, insisting that its chief aim should be 
the preparation of medicines of different kinds for differ- 
ent diseases. But Chemistry, as  a science, must da te  its 
commencement two centuries later, when the analyses of 
distinguished scholars, as  Scheele, of Sweden, and Dr.  
Black, of Glasgow University, and the Academies of 
Scienceat Berlin and Paris, deterlnined important prin- 
ciples of this science. 

T h e  discoveries of Sir Humphrey Davy, in the early 
part of the present century, gave a new impetus to this 
branch, leading to  chemical analyses and the establish- 
ment of chemistry as  a science. These hare  been foilow- 
ed by eras of progress which have brought the subject 
to a high degree of perfection. Now, the four elements 
of the ancients, and of the alchemists of comparatively 
recent times-earth, air, fire, and water-have been found 
by successive analyses to  contain sixty-five elements, the  
last four having been detected by the  new and wonderful 
method called the Spectrum Analysis. I t  may be here 
stated what this method is, for the  gratification of any 
whose attention may not have been called especially to it. 

It is well known that a spectrum is a n  image formed 
by the light of the sun, or any other luminous body, 
either as  direct or reflected rays, passing through a trian- 
gular piece of g1a.s c.dlled a prism. T h e  colored lines 
thus formed by differently refracted and dispersed rays, 
reveal the nature and qualities of the elements contained 
in the luminous borly by the different colors, combina- 
tions, and the phenoinena presented, compared with pre- 
vious results of experiment in the laboratory, upon light 
reflected from different mineral substances. It has been 
found that every kind of mineral substance, whether in 
the form of a solid, gas, or nebulous matter, when in a 
state of intense luminosity, possesses the capacity to emit 
a specific co!or,\vithits accompanying mixed lines. This 
being known, when a new body is analysed by its light, 
its constituents are determined by the  lines of light. Thus  
the solar envelopes, protuberances, etc., ot the sun are 
examined by the analysisof the solar spectrum. By this 
method, the character of comets, meteors, or other celes- 
tial masses are determined. By this the  problem of the 
sudden appearance or disappearance of stellar masses is 
explained, by determining the state of the mass thus 
emitting light, and the conditions of luminosity. W h a t  
the telescope has failed to determine in respect to the 
elements and qualities of bodies, or the nature of nebu- 
lous masses, whether such masses are clustersof slarsin 
the infinite distance, or of original, unformed nebulous 
matter, the spectroscope has accomplished ; and what has 
been held by most astronomers as a theory, has become 
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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 


