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his preface promises tliat the philosophy of 
religion shall be liis next  tasli. How tho rela- 
tion of ethics to  faith roulcl be developecl by 
him may be seen in his r e r y  remarkable lecture 
6n tllis subject, delivered in 1881. Here his 
spirit has  its natural flight, uiihinderecl by con- 
troversy or by ethical limitations. 

JTTe tnrn, finally, from these very insufficient 
silggcstions of the contents of the work to a 
single element in it  ~rhicl l  nlill be norel t o  most 
readers, ancl interesting t o  all. D r .  JIartiiiean 
is led in  his preface t o  describe the personal 
experiences which gave its character t o  his 
~ror l i ,  and in so doing he offers us a most fas- 
cinating and instructive glimpsc of his own in- 
tellcctual antobiograplly. I t  seeins that  lie 
n a s  originally trained to be a civil engineer, 
:~ncl his first pliilosopliical studies were con-
trolled by scientific conceptions. 'LS o  self-evi- 
(lent appeared the maxims of niechaiiical cau- 
sality, that  in  my heart I deemccl it blindness if 
any one professecl a different T-ision." . . . 
" I t  is no wondcr, tliat, in skimrning ore r  1111 

notes of work in those clistant years, I secin to 
he communing ~ ~ i t l i  tight-slruthed, logi- some 
cal prig, in \ ~ l i o s e  jerky confidclice and angu- 
lar mimicry I an1 humbled t o  recognize the 
image of nlyself." I t  v a s  the discipline of 
teacllil~g these sul7jccts which chaiigccl his 
views; yet; tlic cliange Tyas not so obvious l o  
hi~nself as  i t  was to  his friend, J .  S.  Mill. 
.' Though he saw to tlie bottorn of my apostasy, 
he did not cnt ilie off as  a lost soul." Fiil:tlly, 
uiicler tlie guidance of Professor Trendelen-
burg and the insl~iratioii of G-reelr philosol)hy, 
Ilc gained wliat hc describes as  a ' new iiitel- 
lectual birth.' '' It;nras a s  if the stercoscopc 
througli ~v l i i c l~  I hacl looked a t  l'lnto or Aris-
totle had had. its double picture, -- Greek aucl 
I<iiglisli, -wit11 distorted llalces, producing 
only a bl~vrecl aiicl overlapping flat ; nrllile nom 
the slide of true correspoi~clence ~ v a s  there, 
ancl the exe. after a n~omentary st,raiii of atlap- 
tation, behelcl the symmetric:~l realitj- in all i ts 
dimensions." . . . "Tlie metaphysic of tlie 
noilii  liatl come lioille to  ille ; aucl ue\-cr again 
could I say that plienornena, in  their c1ostel.s 
and chains, were all." To nimiy a studelit there 
nil1 be ilothiiig of more v:ilue in these voluines 
t l~ni i  these s~iggestions of what the autlior calls 
" the transitioiis of his t h o ~ ~ g l i t ,  aiicl the testing 
crises of liis life." Flzascrs G. l'~-iuo1)1-. 

WORIi OF T H E  CHALLENGER EXPEDI-
TION- II I .  GEOLOGICALLY T ~ I EWED. 

THATthe work of a dredging and sounding 
e x ~ e d i t i o n  should add much t o  our knowledge 

of tlie geology of dry land, except by iiiferences 
from s~tbmarine formations, is hardly to  be 
expected. Nevertheless, this report contailis 
many facts ancl observatiolls useful t o  geolo- 
gists. Several of the phototype plates are 
extremely striliing illustrations of geological 
phenomena, shoning more on one sheet than 
lilany pages of text  noulcl clo. Such, for in- 
stance, are  the l~ la tes  illustiatiiig glacial marli- 
ings in N o r a  hcotia (i. p. 1 5 8 ) ,  tile trap-hills 
of Iierguelen (13. 338) ,  arid the n onclerfiil lava 
cascade of lii lauea. 

Only t n o  of tlic series of sl?ecial reports, 
actual and projected, treat of essentially geo- 
logical matters ; one alreacly y-printeel heiiig on  
tlie petrology of St .  Paul 's Rocks, by Prof. A. 
Renard. These roclis, far remo\recl from any 
continent, consist of a number of small islets 
separated by deep chasms, throng11 which the 
ocean unceasingly pours and rises into breali- 
ers. Tlie rock-mass, accorcling to Professor 
IZenarrl, is  peiidotic ; anel, wliilc adinitting the 
possibility of the rolcnnic origin favorecl b ~ -
analogy, he has been led, rather, t o  presume 
tliat the  roclis arc a iernnant of n p l i e a ~ a l  of 
a n  orograpliic character. Tliis T iem has bceii 
opposecl by Prof'cssor Geilzie, ancl in  this jour- 
nal b j  Mr.  \TTatlsnorth (Science, i. 1883, 11. 
590) ,  alid woulcl seem j e t  n~iestablished, 

Tlie secoiicl ieport  referrccl to is  that  of D r .  
?Hurray, on the deposits of tlic dccp-sea bed. 
One of the most attractive plates in the wo11i 
before us is that (13. 9") illustratiilg the ooze 
forrnecl by tlie cliatoms, iacliolalians, forami- 
nifera, ancl otlicr organic renlaius on thc sca- 
bottorn, a s  secn ~~iiclcr  high magiiification. 
After tile removal of the calcareous portioni. 
aacl the cleteri11in:1tion of the c:~rI~oiiicacitl. 
the reinainclei is cli\iclecl by  Dr.  & I l ~ i l n ~  iiito 
niineral matter.  tlie clbb~isof siliceous organ- 
isms, aiid fine sediment. Tlie material fo~mt l  
in in1:rnd seas and, along continental sliorcs 
consists in  large pa i t  of terrigenous clei)osits, 
tlie d~fl'erent coloretl mutls aiicl sand. aiid 101- 
cailic cldbris of inorganic oiigin . n l ~ i l e  coitils 
and corallaies afford sand. aud ~ n u t l  of orgauic 
origin. T h e  abyssal deposits. on the  otlier 
liand, in large part ,  seen] to  consist of ooAe 
tleiivecl fro111 ieinai!lS of minute animals, such 
as  pteropods, diatonis. etc.. aild especially of 
a rcd clay such as  results froill tile degraclatioil 
of the ooze aucl of tlecomposecl pumice. The  
transition betweel? tile former and tlie latter is  
grailual, but i11 the great  deeps tile clay allnost 
exclusively predominates. T h e  telligenous 
deposits re\ en1 the eqni.i-alents of clialBs, green 
sands, marls, or shales, but in the deep-sea 
deposits, according to Dr. Murray. differ pro- 
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founc l l~from the series of roclis liiiomn in tlle 
geological formations. The  l s t t e ~  present no 
analogies to  tlie retl clays and oozes, in whicl~,  
for illstance, quai tz riiay btx s:lid to be practi- 
call\- absent. The  detluction from this is made, 
tliat tlie deeps are of great antiquity. I n  or- 
der to  ncconnt for sucll r n s t  accnniulations as  
TI(.re the] c d ~ s c o ~crccl, i t  is necessary to sup- 
pose tliat these hasills hare  remained tlie same 
for a vast peiiod of time. 

From the red cloj s sonth of the eqaator, 
qn:lntities of ear-bones of wliales, sharlis' teeth, 
etc.,  lvele obtai~lecl, n liicll were emberlded in 
noclules of peroxide of mnngaliese, derived from 
tlie salts of that metal coi~tainecl in  the sea-
water. Some ljrorlucis of ~ o l c a n i c  eruptions 
also oc~curiecl, :111rl, illore interesting than either, 
certain spherules for wllic11 n cosinic origin is 
confidently clnil~led. 'I'llese are mostly ex-
t r e m ~ l y  small (not more tlian a millimctre o r  
two i11 diameter),  and may be collected from 
tbe dry  alid ponlclered ooze by  a magnet. 
These contain sometimes a centie of meteoric 
iron coated v i t h  magnetic oxide, so~iietimes 
what seems t o  be an alloy of cobalt and nickel : 
others are  chondritic, nncl appear to  consist of 
bronzite or enstntite. All these are character- 
isticall1 meteoric minerals ; and it  is incleed 
remarliable tliat the investigations of a Nor- 
clel~sliibld in  the arctic snows, should, in tlieir 
proof of the gain of this plauet b~ tlle deposit 
of cosrnic material, be upheld ancl auglnented 
by an in\ estigation of the abysmal ooze of the 
g lea t  cleep. 

T o  the narratire are  appended, among other 
documents, a hibliograplly, sufEciently exact 
for general pm.poses, of papers and !)ublications, 
ofticia1 a ~ i d  o t h e r ~ ~ i s c ,  t o  n-hicli the r o j  age has 
gi\  en lise. There is a list of the special re-
1101 tsalrendy printed (more than forty) , ancl of 
nearly a s  many more to follow. The couclncl- 
illg p a ~ t  mill include an inclex to the nliole, 
wiijcli i t  i i  to  he  11ol)etl vi l l  be intriistecl to :L 
competent person for prel~arat ioa.  Tliere is  a 
science of inclesing, to  wliicli me are  confjclent 
tlie person who inclesed tliis narmtire  never 
served xn al~prel~ticeillip. C o n s i d c ~ i i ~ g  tlie 
importance, I a ~ i e t y ,  ancl multitncle of' facts re- 
cortletl in these pages, antl' tlint tliere is no sys- 
teinatic arrangeinelit of tllem in tlie t e s t ,  a 
really tliorougli, sensible, aucl scaienlific inclex 
n as  indispensable. 'rlie one ~vhich exists, 
thong11 1 olnminous enough, is far from meet- 
ing the least of these requisites. I n  tliis par- 
ticalar, and a fen. others, we lla~re, a s  it  mere, 
indicxtecl a few spots upon the s u n  ; but me 
should d o  in~icli less tlian justice to tlie eclitors, 
t~ncl to  the authorities who have s a ~ ~ c t i o ~ l e c l  tlie 

nrorli, mere me to omit n distinct enunciation of 
the opil~ion that  it, stnil the series it  is intended 
to intlo(l~ice, as  a nrllole, form tile inost magilifi- 
cent contribution to natr~ral  science, sncl inon- 
unlent of eilligl~tened rezeaich, mllicll 11as ever 
been g i ~ e n  to tlie morlcl in any age or by any  
coLllltrJ-. 

T H E  CITALLE,\'GER REPORT' 0-\T \i2'IIE 
STIAI , I IED CRIiVOIDS.  

Trrrs magnificent worli, wllicli has  just 1)een 
issued hy tlie Uritisll government, is b e \ o ~ i l l  
q ~ ~ e s t i o i i  important tothe most contrihutioil 
the l i t c ra tu~e  of the living crinoitls siiice tlie 
days of Johnnnes M ~ ~ l l e r .  Tt-hen Xnller  wrote 
his classical morli, Geher den ban cles Fellla- 
ciinus caput medusae,' in 1811, but a single 
species of stalliecl crinoicls frorn the existing 
seas n7as Irnowu. Carpenter now describes s ix  
genera, ~ ' i t l i  thirty-tmo species, of n~hich two 
genera ancl eighteen species mere brougl~ t  t o  
liglit by tlle Challenger. I n  tlie present report 
he describes also tlle remailiable co~nat~ilicl 
genus, Thaumatocrinus, obtainecl from a depth 
of eighteen hundred fathoms, which has under- 
basals, and interradial plates interposer1 be- 
tween tlie first radials, aacl a rom of anal plates, 
thus combining, in  a measure, the cllaracters of 
recent and paleozoic crinoicls. 

T h e  work, though primarily a report upon  
tlie criiloiilal collections of the Challenger ex- 
peclition, is, in  fact,  an allnost coinplete mono- 
grapli of a11 receni st:lll;ed crinoitls known to 
this time. Tlie ilescriptire part  aud illustrn- 
tions a re  so excellent and copio~is a s  to  l e a ~ e  
notlii~lg l o  be desil-ed in this particular. 

A large porlion of tlie J olume is  devoted to 
comparative discussions of the morphological 
relations betneeii lecent and ancic~l t  clinoicls, 
to  which he has brougllt all tlic lesonrces of a 
mind equipped with the most I ariecl ancl accu-
].ate knowledge of both living anel extinct forms. 
The  inlportance of tliis portion of tlie ~ v o i k  in 
stinlulatiilg further 1-esearc11es cannot he over-
estimated. 

I n  liis classification, Carpenter follows Lencli- 
a r t ,  ancl separates the stallied echilioclerms 
froni tlie remaincler of tlie group, under the 
name I'elinatozoa,' ~ l i i c hhe lnakes a branell ' 
of the ' p l i ~ l ~ i n i' Echinodermata, wit11 three 

classes,'- Crinoiclea, Cystidea, ancl Blastoi- 
clea. T h e  Crinoidea are the strictly hracliiate 
Pelniatozoa, for mliicl~ Bnrmeister, in 1856, pro-
posecl the name ' Bracliiata,' taliing ranli wit11 

Repo7.t on tile C ~ i z o i d e a  i iwdged  b y  11. ..U.6'. C i ~ a I I e ~ ~ g ~ r
d ~ i r i f ~ g2 / ~ e?jec1,"8 1873-76'. l'srt i. General morphology, n.ith 
desuriptioos of the stalked crinoids. By Dr. P.I~ZRBERTOAR-
P E T T E L t .  


