
Lion of gases through stomataand lenticils is git en 
in lecture V, It has long been known that under 
certain conditions some plants absorb oxygen : 
this is most markedly true of fungl ; and Profes- 
sor Vines states (p. 76) that it appears that the 
power of absorbing this gas is possessed by all 
plants, sustaining this conclusion by the experi- 
ments of Wolkoff and Mayer on seedlings, those 
of De Saussure, Oudemans, and othens on germi- 
nating seeds, arid of De Saussure on many flowers. 
I t  also appears, that, if loots ale not supplied n ith 
oxygen, the plant soon becomes unllealthj, and 
ultimately dies. Portlons of plants which ~ o n t a i n  
chlorophyl abundantly, ahsorh oxj  gen In dazkness, 
while this is glaeii off during their exposure to 
sunlight. All green portions absorb carbonic acid 
111 sunlight, Ammonia also is taken Prom the 
atmosphere, as has been sllonn by Ville ; but free 
n~trogen is apparently not thence absorbed, the 
presence of this gab in Lhe cell-sap being acconat- 
ed for by its solubiiitj in water. 

Lecture TI, is on the znorement of water in 
plants. A. very clear account of this phenome- 
con is given, tile c~rculation being regarded as 
passing tnainip through the cell-%%ails of the ligni- 
fied tissuei. Transpiration, or the exhalation of 
watery val)or from the leaf surfaces, is treated of 
in the serent l~ lecture. and the food of plants in 
the eighth. 

The next six chapters are dexoted to the metah- 
oiism of planks, -the ci~anpea which materials 
undergo in tile tissues undei the influences of 
light, heat, cl~emlcal affinity, etc.; and these are 
perhaps the most 1 aluahle parts of the booli. 
Mere the discussion begins with the consideration 
of the formation of no::-nitrogenous orgamc sub- 
stances. principally starch : then that of nitroge- 
nou~+substances,collecti~ely ternled .am;des,' and 
of the function of chlorophyl, which is concisely 
stated to .-absorb certain rays of light, and thus 
enables the protoplasm n ith n hich i t  is ~ntimately 
connected to a ~ a i l  itself of the radiant energy of 
tile sun's rags for the construction of organic sub- 
stance from carbonic acid and water." A sum-
mary of what is now known of the metabolic pro- 
cesses is admirably stated on pp. 335-328 ; and a n  
instructive table, showing the income and expen- 
diture of matter and energy, is given. The energy 
is entirely referable to the absorption of light by 
the chloropliyl, and to hcat. 

Lecture XV. is devoted to the phenomena of 
growth ; and the following six chapters, to irri- 
tability, which is thus minutely described, and 
the forces inducing its manifestation fully dis- 
cussed. I n  the last two chapters the subject of 
reproduction is treated ; and here may be found a 
ri.qzew' of pr+aent knowledge of tlie derelopment 

of spores and seeds In the T arious diarlsions of the 
regetahle kingdom, the phenomena of Lybridi-
zntion, of parthenogenesis, and of variation. The 
closing sentence is, ('El~olution is no longer a 
matter of chance, but is the inevitatle outcome of 
a fundamental property of living matter.' 

At tlle close of each chapter of this most ~ a l u a -  
hle book, copious references to the bibliograpk~p 
of the subjects treated are g i ~ e n  : but, for sonie 
leason not apparent, these are only to the ~vurlrs 
cited, and. except in a few instances, not to pages. 
Had these been added, it nould haxe greatly 
facllltatetl the work of students who desire to 
pulsue the study further. A very extensi~ index,0 


arianqed not onlj by subjects. but also by autlrors 
quoted, is appended. 

CHALLE'lYGER REPORTS. 

THEChallenger cepltalopods were a t  first placed 
in the hands of Professor Huxley, whose numer- 
ous engagements finally obliged hiru to decline 
the work, with the exception of a special investi- 
gation into the genub Spirula. Nr. IVilliana 
Evans Hoyle, who was intrusted with the work 
by JIr. John Murray, has devoted the report now 
u n d e ~  consideration chiefly to systerllatic I\-or k, 
but expresses his intention of preparing a supple- 
ixentarp article on tlle anatonlj of those spseci- 
inells which are available for this purpose. 1-42 

alludes to the fact, that, since the return of the 
Challenger, marine exploratiorls hale  been so 
energetica:ly prosecuted, that no less than five 
genera, new ivvlien obtained by the Challenger, 
ha\ e since been described fronl the collectiorls of 
the U. 9, steamers Blake and Albatross, etc. Mr. 
Hoyle has been fa~orecl w ~ t h  the assistance and 
friendly advice of Professor Steenstrup, and has 
compared with the specimens of the fine collec- 
tion at  Copenhagen all the critical Challenger 
species, thus insuring a double authenticity fon 
the deterininations of the report. Tlle latter coun- 
nlences with an excellent synopsis of the species 
of recent cepllalopods, with references to the 
places where they are figured and described. The 
Challenger collection contains seventy-two species 
of thirty genera. Of these. thirty-two species and 
four genera were new to science. For one of 
these, Ainphitritus, possessing the unique feature 
of having the mantle fused with tlie siphon in the 
median line, so as to form two openings into the 
branchial cavity, a new family has seemed neces- 
sary. None of the giant squids were obtained ; as, 
indeed, the means for capturing such ailimals in 
their native haunts have not yet been devised, 

Report of the scientific results of the exploring voyage of 
the Challenger. Vol. mi . :  Zohlogy. London, Govarnme?tf, 
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those observed or recorded by naturalists being 
without exception in an invalid condition or cast 
dead on the shores. With regard to the distribu- 
tion of the species in depth, there are great diffi- 
culties in the way of deciding whether the 
specimens came from a given depth or not. Cir-
cumstances seem to indicate that Cirroteuthis, 
probably Bathyteuthis and Mastigoteuthis, and 
perhaps one or two species of Octopus, may be 
reckoned as abyssal forms. But no structural 
features appear to hare been discovered by which 
a species may be definitely aqserted to be a deep 
or a shallow water animal. This agrees well with 
the conclusions drawn by others from a study of 
the deep-sea nlollusks of other classes. A full 
discussion of the geographical distribution of 
the class gives complet~ness to the report. In 
the discussion of genera and species, Mr. Hoyle 
has the courage of his opinions, and free1 criti- 
cises where the circumstances seem to him to 
warrant it, but his tone is uniformly courteou.;. 
His report may be heartily commended. 

The Stomatopoda are crustaceans relabed to the 
cornnlon Squilla of our southern and eastern 
coasts, and are restricted to shallo-rv waters. Prof. 
IV. X. Brooks remarks that when he exa~nined 
the Challenger collection, consisting of only fifteen 
species, his first feeling was of disappointment, 
since the types seemed all familiar. But after a 
more thorough examination, this gave way to a 
lively interest, since it appeared that the material 
was snch a3 to enable him to trace the ancestry 
and development of this small and compact order 
with great completeness. The Squillidae have a 
-very long larral life, and are found at  the surface 
of the sea, where the currents carry them vast 
distances ; so that some of the species have a 
nearly world-wide distribution. The larrae are 
anlong the n~ost  elegant of the immature crustscea 
found in the t?m-net, and naturally excite great 
interest anlong the naturalists who capture them. 
But the young stages do not thrive in confinement, 
the eggs seem dependent on the parent for suitable 
conditions up to the time of hatching, and so the 
connection of the isolated links in the chain of 
life of any given species has been a task of great 
difficulty. The very nunlerous larvae contained 
in the Challenger collection, and the indefatigable 
application of Professor Brooks to the problem, 
have enabled him to add materially to the knowl- 
edge of the group. and to smooth away many 
difficulties for subsequent students. According 
to the author, the Challenger collections '' enable 
us to determine, with much greater certainty 
than before, the larval type which pertains to 
nearly every one of the genera of adult Stoma- 
topoda, and also to give a pretty complete picture 

of the developmental history of each larval 
type." 

The collection of reef corals made was a large 
and important one, there being representatives of 
two hundred and ninety-three species, referable to 
sixty-nine genera, and by series large enough in 
niany cases to afford an instructive idea of the 
very considerable range of variation within a 
species. Of the whole number, about one-fourth 
mere new. Of the seventy-three new species, 
seventy-one were obtained in the Pacific, and two 
in the Atlantic, which illustrates fairly well our 
compaiative knowledge of the two chief coral 
regions. Of the sixtj-nine genera, eight are new, 
all from the Pacific. The report is confined to a 
description of the hard parts, t h ~material for 
anatomical purposes being otherwise disposed of 
by the authorities. In the generic grouping, Pro- 
fessor Verrill's revised list of Dana's zoophytes, 
contained in the ' Corals and Coral Islands,' has 
been followed, with certain amendments as to 
species. Much use has been nlade of Professor 
Moseley's field notes as to the habitat and enriron- 
inent of the corals. A detailed list of the species 
from each locality has been given, which it  is 
hoped may serve as a basis for a lmo~vledge of 
the distribution of the reef corals. In clascifica- 
tion, Nr. Quelch has mainly followed Duncan for 
the Madreporaria : but in the Rugosa the occur-
rence of lloseleya latistellata has led the anthnr 
to apply a netr treatment. whirh he anticipates 
will lead to some discussion. This remarkable 
species is directly and closply related to the most 
typical Cyathophyllldae, while a t  the s?me time 
it presents undeniable astraeid characters. I t  
must be looked upon as one of the nlost rewarlr- 
able types of structure brought to light by the 
Challenger. It occurred at  Wednesday Island, 
Torres Strait, in eight fathoms. The discussion of 
distribution, areal and bathymetric, is very in-
teresting. The Atlantic reef coral fauna is 
sharply separated from that of the Pacific and 
Indian Oceans. The clist~ibution in depth is 
greater than formerly supposed, two species reach- 
ing to seventy fathoms, thongh it is tolerably 
certain that the zone of most active growth cloes 
not extend much below twenty fathoms. The 
thermal limit of 68" F., which is cloubtless the 
limit of active reef-building, does not, as formerly 
was believed, ronfine the existence of the reef- 
building species. Manicina areolata was obtained 
at  the Cape in water of the temperatnre of 65', 
and Madrepora borealis is said to inhabit the cold 
watexs of the White Sea near Archangel, Russia. 
On this point we confess to some scepticism, 
until a t  least a second specimen is ohtained ; that 
in the Paris mueeum, still unique, dating from 



1829. Certain corals have been observed living in 
brackish or even nearly fresh water, others in tbe 
tnud about the mangrove roots, and one species 
seemed to suffer little from exposure at  low tide 
to  the sun and air. The statement of Edwards 
and Haime, that a species of coral common in the 
Red Sea is found in the Dead Sea, is another mat- 
ter which w ~ l l  bear renewed examination. The 
report supplemeats in a batisfactory manner the 
valuable work of Plofes?or Moseley, and will add 
materially to the reputation of its author. 

This 1 aluable contribution to comparative oste- 
ology ('Report on the human crania and other 
bones of the skeleton,' p a ~ t  i ~ . ,  by Sir TVilliarn 
Turner) is largely devoted to the discussion of the 
pelvis. The cllaracter~ttics of the black races dit- 
fer among themselues as \vella8 from those of thc 
European trpe, which. as by far tlle best known, 
is adopted as a standard of comparison, In ll~ost 
of the negroids the conjugate diameter is long 
compareil with the transverse, and the height in- 
creases. In the ilegroes and Tasmanians these 
characters are less pronounced compared with 
Europeans. In  near17 all th r  blaclr races the 
average length of the sacrum 1,- greater than it; 
average breadth, contrary to what occurs wit;: 
nhi te  races, ant1 In so I I I U C ~ ,nlore like a tail. 
The lurnba~ curse in the black races, as derived 
from the a~r tehrae  alone, lr concave forward : 
the c:a.i~clr may be longer 11; proportion to the 
humerus tliarr w nth tire whit+ : the scapular in- 
dex iu appa~ently Iiigher, except w~t l l  the Bu-h- 
men and Austral~ans, while in the Tasruaniarl kt 
m a r  have bprn CH~1t1nctIy lone1 : the r a d i u ~  and 
t ~ h i aare longer 11, relation to the hurneri~s ant1 
f elnur ; the 011aft of the uppel l ~ n l b1s prop01-
tionallj shoriea than that of the lower 1 1 1 ~ i o .  I:? 
general, racili c1:aracteristics appear in the skeP~- 
ton as well as in tlleskull. Among oxistin;: raw, 
osteolo~ical cliaracteis may he found sim~lar to 
those of the most ancient knov7n remains ; and 
the d~fferences wl~icll exid k t r  een the bones of 
p r imj t i~e  people are no more in kind 01 degree 
than are to be seen In corresponding partb of men 
of the present day. 

THE bficliigan board ot agriculture is likm+ibe 
the governing hod>- of the Michigan agricultural 
college, and considerably more than half of its 
twenty-fourth repoi* relates to the latter institu- 
tion. Tlle general report of the meretarp i.i foi- 
lowed by the ~naugural  address of the new presi- 
dent, Hon. Edwin Willitts, and the  reports of the 

Ttce?~t~-~foicr thannual )'ej)o,'t qf t i le accvetavg of tire 
state hoavd of u g r . i c ~ ~ l t ~ , v e  state 0.7 .Michigan, 18%-%5.o.f f f ~ e  
Lansing, Strrte, l%b. 3,. 

president and professors upon the work of their 
several departinmts. This, in most cases, is of a 
f wofold character, - ir13truct1onal and expern-
mental. Of the inst~uct~on;tlmark it is hardlj 
necessary to speak, furtlier than to say that it fol- 
lows the rnodern methods of teaching the physl- 
cai ~ciences, and that, as is well known, ample 
facilities are p ~ o ~ i d e d  lal)oratorles.in the x a y  of 
apparatus, farnl, garJen, park, ete. 

Tile experimental work of such an ~astitution 1 .  

necessarily subordinated Ca the work of instruc- 
tion. and, while valuable experiments ha te  been 
made. the college bj no meana takes fhe srtnlc 
high rank as an exyerimeat-station that it does as 
a rollege, In this connection iqi. note that Presi- 
dent IVlllitts, m hi3 inaugural, speaks of the Hatcl, 
hill, non pending in congress. as a hill '. to make 
all the agricultural colleges exl~e~in~ent-s ta t iot~s . '  
If this is tile intent of the bill, it mere better Eef+ 
to slunlber in con~mittae of the wliole. We rer- 
l a ~ n l y~ l ~ d l lnot look for great good from its pas- 
sage, if the theory prevails tbnl tile professors of 
an agricultural college ettn ~uccessftilly conduct 
an experiment-station in their leisure mornc>nt- 
wit11 ail income 3f fifteen thousand dollars per 
511111um. 

A x  ingenious gentleman of Eranston, Ill., P,as 
auceeecled in applying the pririciple of the if:-
jtqior to a gmin-elevator. The grain is run frorl-I 
the car to a revolving hopper, i!lrougll an apei-
ture in the bottom of tvinict: is forced a powerful 
blast cf air, ~v i~ ic l i  carries tho grain a certain dis-
tance ?rp a Blorizontal tuk).:. At  intervals in t h i ~  
tuhe arc bends, or horizontal curves, for~ning 
r d a ~ i .  T?lf38erelays act as auxiliary lloppers, a 
fresh blast of s i r  being admitted at  eacli one, 
e.rElir.1-i<::inies the grain to the next higher relay, 
In thi:: way ?he grain mat- be raised to any desired 
height. modidbatioii of tilie device is arranged 
to rai-je grair, fro111 the 1101~9 of a shil, or boat. 
-;'.r:ew method of rnaslufact~lrirlg illuminat- 

ilig-gas fi.o~il crude petroleum co~isists in conduct- 
i~rga stream .>f th? petroleum to a ~noderately 
heatel! rban~i)er,  thereby producing vapor and 
liquid, sncl th'en separately conducting the vapor 
to ~lesonll1oslng-mtort6 heated to a certain tenn-
p~rature,  and a t  the w n e  time conducting tht. 
11quid portions to decomposing-retorts heated to a 
l;ig?i~rtpn~p~ra ture .it-hereby the respective prod 
ticks are d ~ c ~ n ~ p o s e c l ,  and con:.elte~l to permanent 
gas, withol~to v ~ z h ~ a t i n geither portion. 
-An lust ria:^ elect~lcian named Marcus r; 

supplying the Gelman nary with a newly inrentecl 
petroleum-eaglne for torpedo-boats. The engine 
1. s t t  in m o t i ~ n  b, electro-magnptizn~,and is mc)rL 
:miverSul t i la?  a -'tpailr-englne of the Rame ~ I Z P .  


