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thus  produced a corresponding nuruber of secondary 
species." 

I n  1859, language ot ~vh ich  this is a n  unilltclltional 
paraphrase, occurring in the " Origin of Species," was 
scouted a s  ivild speculation ; at present, it is a sober State- 
ment  of tile conclusions to wl1ic11 an acnte and criticrllv-
ininded investigator is led b r  iarge and patient s tudy of 
the facts of p a l w o n t o l o ~ r .  I venture to repeat ~ r h a tI 
have szid before, that, s o  f;tr a s  the animal nporld i s  con-
cerned, Evolution is no l o l ~ g e ra s p c c ~ ~ l a t i o n ,  but  a statc- 
merit of historical fact. I t  talces ~ t splace a lo~ lgs idc  oi 
those accepted t ruths  which must be taken into account by 
pljilosophtrs of all scl~ools .  

r h u s  when, on the first day of Octobei- next, the '' Origin 
of S;,eciesn comes of agc, the promise of its youth ~v i l l  be 

1 individual. nr, id^ .ivell all,jproperlJ- i l l  h is  
I paper (Joitrizlrl o,i'. t i i s  Ciieiitirnl .Soc,cii,i;,, Jan. ,  1879) : " I am 

the public hoiic talcen note and /r,.c taking note of 
cllelllists' dirferellces, alld distrust our  worl; accordinglj-, 

Illdeed is their distrust to be rvolldcred at,  deeply as  it 
iqen ,,;,e I ~ , , , ~ , , + P ~ I.- ^ .....l...-... 

In  Dr.  F ~ a n l t l a n d ' s  bool; ive find stated, in a cotnpact 
and  convenieilt forni, the rcquircn~ents  of a water analysis, 
and in an appendix examples of typical analyses. H e  be- 
gins  by pointing out  the fact that complete and  ultimate 
analyses are by 110 means  called for in ordinary cases. H e  
~ o l n t s  out the unimportance, in a sanitar). sense,  of tlie 
dissolved gases, ~vh ich  vary bu t  little in waters of very dif- 
ferent Itinds, and of ~vh ich  the presence of a smaller or 
larger quantity does not affect the goodness of the water ; 
the  difference, in fact, 11-ing chiefly in tlic quantity of car-
bonic acid. T h e  separate esrimatiou ot the quantitj- of 
each of the sa l i l :~  nlatters and  of each organic consiituent 
of the suspended matters, may in l ike manner, a ~ i d  for the 
s a n l e r e a s o ~ ~ ,  T h e  processes adupted to deter- be  omitted. 
mine the cjum~tities of inorganic solids, the a m n ~ o n i a ,  the 
clilorine, the nature of the hardening ingredients, and  tlie 
presence of poisonous metals, if any, arc  those which are  
really iluportant, and  a knowledge of them and  of tlie 
amount  of nitrates, and  lastly, but of chief iniportancc, the 
m ~ a n sof estiinating approximately the proportion of the 
orgamc elerncnts in a sample of water, arc  the objects of 
svh~ch attention is rcallv required, and to the elucidation to 
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amply fulfilled ; and  we shall be prepared to cong~a tu la te  1 
the venerated author  of the book,  not only that the great- 
ness of his achicvcment and  its cnduriuy inlluence upon 
the progress of ltnorvledgc have \>-on 11im a place beside 1 
our I-Sarver ; bur, still more, that, liltc Harr-ti!-, he has  livecl 1 
long enough to outlast detract io~i  arid opposition, aucl to 
see tile s tone tliat the builders rejected b c c o n ~ c  thc he~.cl- 
stonc: of the corner. 

T. 13. Ii~-si,_.:x-. 
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convenie l l t  wl~icli thc v o l u ~ n e  i s  dbdicated. Professor Frankland con- ~l~~ reccllt l ~ l l ~ l i c n t i o nof nr. ~ ~ ~ ~ ~ l ; l ~ ~ ~ d ~ ~ 
s iders  that there is no  pl-ocess, short of the actual cornbus- 

little r o l ~ i i n e  on  this subject ;;"he impouiant ille~lloii- by Dr. t lon  of tile organic lnat tcr  ill water, n,hich aEords 
T idy  rend rulcl discussed last year before the (~hemica l  t l , o r o u g l l ~trustIvorthy evidence of the organ ic  and 
Society, and published in its Jo~tl,i:nl;\ and the r o l ~ ~ m e  nitrogen, and of the fitness or  othermisc of the sarnple for 
pLlblished a. lollg ago ns ISGS,alld l lo~v  aljpcnrin,?: in a dietetic purposes. Tl1e"ignition" and  " albumelloid am- 

monia"  he ~ n c r e l y  tnentions, and evidently disregards. 
edition, 11)- Professor \\;nnlilyn and llr Chapman,.: in ~ v l ~ i c h  The former is described by Dr.  i n  lllemoir, and h e  
Dr.  Fran1;land's title rvris anticipateti, contnini the literature 
of n sul>iect \vl~ich h a i  of late rea r s  a:;suinctl extreine i n -  
port:ulce, but  concerning whicll tliere is a haze of niystcij-
and obscurity that assuretlly ought not to exist.  I t  is cer- 
tainly very n l u c l ~  to be regretted that there is no comln9n 
and  recognized metliod of procedure in this department of 
c l~e~nist i -y,but  it is alillost discetlitrible that not onlj- are the 
results uf analyses given in discordallt che~nical  expreszions, 
but  e\-en tlie figures are not in the saille terms, so that a 
cornparison of results is iinpossible \~- i thout  performing an 
ai-ith~netical operaton. So loilp as oile cllelnist expresses 
his  results in roo-~oooth parts, another in grains per gallon, 
ailcl a third in milligrammes, or parts in a million ; while 
one  estinlates ammonia as a total, another scparaics free 
from o r ~ a n i c  ammonia, and the third regards the qumitity 

considers it is llot satisfactory, as failing to sllow that, in 
carrying out the process-[I) no  orgarlic matter is lost,  ( 2 )  
tliat all-the organic matter  is burnt off, and (3) tliat no  or-
~ a n i cinattcr is added.  Not\vithstanding t l ~ i s ,  h e  adopts  it 
in the analysis of sewerage, and  thinks that i11 some respects 

I i t  may be indicative, aud  suggestive in other cases. T h e  
ammonia process, described by Mr. TVanklyn a s  " a sort of , combustion process, with atnmonia for lhe ultimate pro-
clr~ct." has  for its object the cornparative deternlination of 
the nitrogenous organic matter by the quantity of ammonia 
~ ie lc led  by tile clestructioll of tlie organic matter, this quan-  
tity being callecl " albumenoid ammonia." (\Tanltlyn'si 	 1; TVater Xrlalysis," 5th Ed., p. 31.) Dr. Tidyl ias  considered , 
in detail tlie advantages and  disadvantages of this method  
and  has  given some remarkable illustrations of i t s  failure 
in important cases. H e  points out tlie rery important fact 
that the quantity of albuilicnoid aininonia in peaty mater is 

it has  beenof ivllat is c:illcd albun~enoicl a n ~ ~ n o n i a  :is of \-ital i~n:~ort- very large, a l t h o ~ ~ g l i  never proved that such 
tancc ; while one adopts the conlbustion or evaporation 
~l lethod to determine thc actual quantity of organic contents 
of water, and another accepts the permangannte metllocl to 
disco\-er the O S J . ~ ~ ~t luant i t j  of rctluircd to o x i d i ~ e  the 
or2,lnic matter present ; it is evident that the comparison of 
analysesanifected by the pupils of tlie 1-arious schools cannot 
be satisfnctory or conclusive, because they canilot be com- 
pared. Surely the time has come when methocls of annlysis 
giving the quantity of organic carbon and nitrogen and its 
condition or history in sotlle in te l l i~ ib le  form, the quantity 
of nitrogen as nitrates, the quantity of chloriue, and the 
l~nrclness, in similar term.;, sl~oulcl be so far agreed upon 
tllnt I-cqults cat1 be compared, and  those ivho arc not chem- 
ists mill tlleil be able to form some opinion as  to facts. W e  
i~el ievcall our  most dis t inguisl~ed clielllists \roulcl agl-ee that 
this is possil~le. I t  o11l~- needs that each should give way ill 
sonle matters that are not essetltinl, bu t  rnther belong to the 

~~ 	 ~ 

'; " 	 FI in~s\Vatel .\nalysis for Sanitar3- Purposes, \ ~ , t i ~  for the Interpre- 
tation of Results." !3y E. I'rankland, I'll.U., F. K ,  i.,&c. ! , ~ n ~ l o n :  
Van Vuorst. 1880. 

" T h e  Processes for Determining the Orzanic Par i ty  ~f I'otable 
IVaters." U y  C. \Ieymott T idy ,  l\i.!3. ' J>z i ; . i i r r i t~ ih i( ,'reniiLnlS;lcii,tj', 
Jan., 137g. 

* "TVoter Analysis : a I'ractical 'l'reatire on the Examination of I'otable 
\~;ier." Hy J. .11fred~5rank1gn \I.II.C.S., and E ~ , h ~~ ~ c h a p -
man. London : l 'hriihner & ~ b :Fifth Edition. 18711. 

ivatel- is in any sense in ju r ious ;  :incl, on the other hand,  
that in waters regarded by Mr. IVanlrlyn a s  exceedingly 

, 	 bad,  the albuinenoid an ln~onia  is allnost I ? ; / .  For these 
reasons apparently, as he clt~otcs Dr.  Tidy 's  paper and 
gives no otlier reference, Dr. Fran!;land rejects tliem. 

I n  the cornixencerncnt of this work ,  following 31s.I \Vanlrljn in this, Dr.  FI-anlclind describes the prelialinarj- 
co~lsidcrat ions in water sampling, tile quantity required, and  
the tests  that should be applied to determine tlie presence 
of mineral poisons, tlic nature of refuse froin manufactures, 
the action on  sort lead, a n d  the cause of tul-bidity. Having  
thus openetl the subject, he proceeds to sliow in what way i the total solicls i11 solutio11 criq be best determined. T o  
determine the organic contents, he prefers the co~nbus t ion  
method. H e  descl-ibes the precautions required in eva-
poration, and believes that " t h e  proportion of solid residue 
left 011 evaporat io~l  affords a n  approximate, though some- 
what 1-ouyh indicat io~l  of the comparative purity of water." 
This ,  no  doubt ,  is true i11 a certain sense, although it must  

i not be  concluded that waters showing a large residue are  
: necessarily bad. I t  is with rvatel- a s  with Inany other t l i i~lgs ,  ' me nus st be content with the best w e  can obtain under  exist- 

ing circumstances, and  absolute vuritv is ~lract ical lv  
unobtainable. X tolerably good r ive imat i r  a t  hand is often 

~~better than deep well ~ ~ ~ hwater ~ ~ ~or  l ake  water from a distance, 
though theoretically superior. 



I n  speaking of cluality, Dr.  Franlrland adheres tliroughout 
to the strict technical use  of the  words " impur i ty"  and  
" pollution," applying them to all foreign substances present 
in water. Th i s  is to be reg]-ettecl, a s  they are  enl i~ient ly 
~n i s lead ing  when referring to  the q~i.ality of watel- for 
ordinary purposes, and  are  certain to foster prejudices both 
unfriir a n d  inischierous. .\ccortling to 111s use of these 
terms,  all mineral waters, iuc lud i l~g  those especially rocom- 
lnendecl for dietetic purposes, ~nigl i t  be quoted as  exceed- 
ingly impure, and  loacled with polluti11g matter. 

Tlre deternlination of the an lmo~l ia  is the next point 
considered. I t  i s  admitted that the actual quantitj- of 
ammonia present is, of itself no  guide to the purity of water, 
a s  there are  many cases of deep-well water in  ~r.hic11 the 
quantity is large, tliough there has  been no  access of animal 
matter. As ,  however. ammonia in n-ater i.; vcry com~nonl j -  
caused by ani~nrt l  matter in a state of incipient decomposi- 
tion, ancl is fotund in ivatcr pollnted by sewerage, in sliallo~v 
well water, and in solne cases in  rix-er water, the qu,intity 
present in a give11 quantity of 1r7ater is regardcd a s  an 
eq~en t ia l  inquiry, and  i ts  presence i~ suqgestive of evil. 

Clilorine is present in  water chiciiy a s  a constituent of 
counmon salt, a i ~ d  this is so uniformly found in the iic~uicl 
excrement of animals, that i ts  prcscnce in water i s  a lso to 
be clistr-ustcd. At  the satne time, a ccrtnin quantity is cer- 
tainly ~vas1it.d out of tho air and  soil b:- raill, a l t l~ongh  the 
nop portion of this is not constant. The  cjuantities allowed 

by 1)r. lT~an1iland as d u e  to these causes arc  0 .23  per 
~ o o , o o ofor rain water, 1.13 lor ~ p l a n d  surface water, 2.49 
for spl-ing n-arer, and 5.11 for c1cel1-well water. T h e  history 
of the water must ,  therefore, be linown before i ts  value can 
he ascertained. I t  is evident that there are special cases in 
which these quantities are  enornlously exceeded ~vi thout  
danger. 

T h e  estinlation of nitrogen a s  11it1-ates and  nitrites i s  not 
difficult, and may be efiectcd in one  of three mays. Exch is 
described at  s o n ~ e  length in Dr. Franl t land 's  boolr, and  each 
has i ts  own a i l r a ~ ~ t a g e s .  I-Ie prefers that ~v11icl1 involves 
:he cleco~nposition of tlie salts into nitric oxide. ancl the 
measurerneot of the gas evolved. 

Tlic methods for determining l i a r~ lncss  that arc suggested 
inrolvc notliing n e y ,  and  they have been too often de-
scribed to require notice here. 

T h e  nletl~ocl of deterniining organic purity bj- the use of 
permanganat t  of potash, originally suggested by Professor 
Forcliammer in 1850, approved by D r .  hlillcr and  other  
eminent chemists, and  brought into use by the la te  Dr. 
Letlieby, has  beeri perfected by Dr .  Tidv, a n d  appears  to 
produce results so satisfactory, a s  comljared with the com- 
bustion process, ~ v l ~ c n  carried on  untler the 111ost favorable 
conditions, that Dr. Franlilanti admits  its usefulness and  
general accuracy in waters of nloderate purity. I t  is elab- 
borately described by Dr  T idy  in his  memoir, ancl its ad- 
vnntaqes discussed. T h e  prominent objections to t11c corn- 
bustion process, which is still regarded by Dr. Fran l< la~~c l  
as  the only sccure method oi determining the organic ele- 
ments, will also be found fully stated in tliat memoir. 

It must not be supposed h a t  the analytical dctcrmina-
tion of tlie foreign subsiances present in water is sufficient 
to justify a conclusion as  to the qualitj- of the mater with- 
out a due  considel.ation of all circumstances, not only 
those indicated by the association of the elements, but 
those under  which the water has  or  may have acquired 
them. No  clienlist, however able and  intelligent, is jnsti- 
fied in qiving an opinion a s  to  mater submittccl for analysis 
rvithout linolr-ing the liistorj- of the water, except, of course: 
\i~hcre there are  definite poisons present m11ich enforce a n  
ahso!ute condemnation.* Neither the anlinonia nor the 
nitrogen, neither tlie salt nor the liardness, tna>- be regarded 
alone, witliout reference to this history. ?'Il:ls it is that 
while Inere analysis is easy, the estimation of ~ r~acersfor 
sanitary purposes must  always require verygreat  judgment 
as  well a s  long experienee. 

Dr.  Franitland gives in an appendix a number of typical 
- ~~ - -~ 

' I t  is tvcll that this iliould b c  b o r n ~in mind bv cneinci rs  and others 

should take 111c sample himself. I 

analyses of waters of various ltinds a n d  of various qual- 
ities. Adopting a classif icat io~~suggested originally by 
Dr. Parltes, ancl moclifiecl by 3 r .  Tidy,  h e  groups all 
waters into two sections-upland surface waters, and  
waters otlier than upland-and each section he divides irito 
four classes-viz., ~va tc r sof great purity, of nlediurn purity, 
of dou!~tful purity, ancl of no  pu~.ity at all ; determining 
tlie value in each case by the permanganate process. Th is  
classification may be u s e f ~ ~ l  in some cases, but  it is hardly 
of general application, inas~ i iuch  as  '. u2land surface 
tvatcrs" is a very vague expression. T h e  analyses given 
in this appentlix are  valuable, and are. il7e heliev?, chiefly 
qsoted SI-om the celebrated Sixth Report. W e  venture to 
suggest that they would be less liable to misconstructioll 
if the estimate of vvliat in  this work Dr. Franlrland still 
calls "previous sewerage contamination" were left out. 
This  expression is, no  doubt ,  explained (see pages 9.5-98,) 
a. i t  has  often been, and to those tr,ho understand the cx-
planation it leally means nothing that in a n j  way affects 
the value of the wa te r ;  but when we are tolti that rain 
mater falling in London on Norcnlber  8, 1873, contained 
1,490 parts in 10,000of this mysterious essence-that the 
deep-well water fro111 the n~agnes ian  limestone contains, on 
a n  average, nearly ten times a s  1nuc11, and  the upland sur- 
face water from tile lower London tertiaries none at all, me 
co~l icss  to a feeling of wonder tliat so ~n i s lead ing  a title 
sliouid continue to bc useil in reference to waters 
whosc real value for dietetic purposes is not, and  cannot 
be,  in tllc sniallest degree, iniiucnced by so ugly an ex-
pression. Tlie tern1 has  been ~vithdlarnn fro111 the official 
returns describing the state of tlie London water, and  it 
moulcl be well if it could be espnngcd  from the literature 
of analytical cl~cmistry. 

\5'e llave alreadj- alluded to some of the reasons of Dr .  
Tidy for rejecting Mr. JITanblyn's " albunienoid a ~ n ~ n o n i a  " 
process, a n d  have pointed ou t  that they arc fully recog- 
nized by Dr.  Fran1;land. Th is  1net11od is, h o ~ v e r e r ,  by much 
the easiest of all for determining the organic constituents 
and  for that reason i s  very widely adopted. I t  is de-
scribed in detail in 1\11., L$"l'nnl:lyn's volume already re-
ferred to, and  one  of tlic n l e a ~ ~ s  of detern~inat ion involves 
the precise comparison of shades of color. A possibility 
of personal error is tlius introduced, which detracts vcry 
seriously from tlie value of a method ~vhic11 appears  111 

otlier respects to be  doubtful in its conclusions. TV? are  
not aware that hlr.  T$T:ini;l~-~~ has  replied Lo the objections 
to liis metliod, but  we observe that he still adopts  it in his  
deter l l~inat ion of the organic contents  of doubtful waters. 
Tlie best,  easiest,  ant1 safest neth hod of estimating organic 
matter is, no cloubt, thegreat  problem to be solved in mater 
analysis ; but as  it is not agreed \vl~ethcr tlie combustion 
Ijrocess, the ]jermanganate or  oxygen process, or  tlie al-
b n n ~ e n o i d  process, is the right one,  it would seem reason- 
able thxt in all eases of dispute the analytical chemist o n  
each side sl~oulcl be expected to give liis results, not only 
in the way lie thinks best, but  also in the terms adopted by 
his  n~i~J;:',,'d, and  in such form that they admit of irnnleiliate 
comparison. If no other ayrcelncnt can be  arrived at,  me 
may at le,lst expect so much, and  me thinli tliat in time it 
might be  found possible to obtain, by co~unlon  consent, a 
~nicldlc may tliat sliould satisfy all parties. A t  any rate  
and  iirst of all, tliere might be a consensus in the nlatter of 
arithmetic. 

TEE F I . ~ L - T R A P - ~ T ~FIRSTDISCO'I.ERY.-?'he Fly-trap 
(Dio i lnu  ~ ~ I Z I S C I > I I / ~ ~ )  lias lately been much spolien o f ;  so it 
rvlll be interesi i~ig to learn mhcll this plant was first made 
k~ lo \vn .  John Ell is  (i711-1770), a Lonclon merchant, re- 
ceived in 1769, from Phi lac le l~~l~ ia ,  the plant, and described 
it ~h~i thdrawings in " Directions for bringing over Seeds 
and Plants  fro111 the Cast Indies  and  other Distant Coun-
tries in  a State of Vegetation, to ~ v l ~ i c l ~  is adcled the F i g ~ ~ r c  
and  Botanical Uescript ior~ of Dioi~(;ir iiizisr$i~in," London,  
1770. The  same gent lenlal~ published in 1771, " Copies of 
trvo letters to Dr. Linnzeus and Mr. IT.Aiton," contain- 
ing  descript io~ls  and drawings of trvo other Xorth American 
plants, illiti~~iisJI~i~id~~12i~iiiand Go~-(iuiiia /ir.ciir~~thzts. 

FRED. BREKDEL. 


