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like the Plamellicoru~~ and other Ceuambycida, B u p r e s t i d ~  
-wood-boring Coleoptora, whose l a r v ~  are either footless 
or tending to beconue so. elonsidering the larva alone is 
is evident tiiat the eal.aivofous and let f-eatingforms, with 
fl:ltter~ed bodies, and ~~t.ll-developed legs, living a free, 
active life, noither boring into woocl or other vegetable 
riuhsta-uce:;, but living under stones, or in the water, or on 
the surface of leaves-it is evident that these are the earli- 
est lorins, iiiiil t h d  the larvr3 of the Rhyncophora with 
their cylinclrical, npoikous bodies ilre much later, adaptive 
forms, wk~icll h a ~ e  lost their legs by disuse. The links 
connecting them wit11 the earlier beetles are the Bruchidze, 
for example, vrhich ill their first larval stages have long, 
well-developed legs, but  which t~fterwsrds drop them, in  
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ON T E E  SYSTE?~I?PTICPOSITION O F  T H E  DII'TTCRA 

\VI~ILE, ou the whole, t'lle (:lassification of the i-nsects has 
becoxze of late years placed on a more ~ciextific: basis, 
there is still some dilYerence of opinion a.3 to tile q s t e -  
~nat~icposition of the Diptera, a fern auihors rcgnriling 
the order as being the "highest," and entitled to staili? at 
the head of &he insect series. 

!i!hree impor'mit steps in the cl%ssifio:ition of inriscts 
have recently lteeu t ~ k e n .  (1) Tho higher positio;~ circa 
to those ordars with ti, complete ~netnrnorphosis over tlitjsct 
whose development is direct;  no doubt the yroces:: of 
meta:iorpbosis is an adapti-re, seconilwy fertt~1i.0, and ouc? 
not possessed by the ~lioreprin~itive, "1ov;er" oi~ders,sush 
as the Orthoptera and Hamiptera, not to speak of tile 
Synaptera (Thysanura, Cinura and Gollemboia). ( 2 )  71he 
nest great advance was the diui~~eii~ho~nlcilt  of the Psexrlo- 
neuroptera into rt number of distilict orders, an(! tIie sopn- 
ration of the metaiuorphic Neuroptsr;~ fro111 !#lieiainei;t-
morphic orclers, with which they were l o r m e r l ~  :~:;sc;ci:iteil. 
(3) Tile last step in acivance was the recognition of the 
inferior position of the Cc1eo;)tera co:liljwed iha~ ~ i t i l  
I;epidol>tera, Diptera, and Rynienoptera, tile bcet,les hzt~v- 
ing been anring the first half of tbia ceiit,ury u~iiversally 
placed at  tile head of tlie insect class, for no obhor rcasou 
apparently tlian that they were the Favorites of eotornolo- 
gists. Even now Brauer places iiie!li above the Lepidop- 
tera and Diptera, b l ~ t  this seeills to 1 . l ~to be erroneous the 
beetles in their adult structure, especially t11o Stapilyl- 
i n i d ~aud Carabidz being riot so f ~ , r  retnoveil from the 
Ca~npodea-form type as the otl?.cr rnetauiol.pbic ord.ers. 
'LViCh Urauer we regarii tile Btaphyliuidte as beiilg :.lie 
most prixliitive group of beetles, and nem t h e ~ n  %re b11e 
carnivorous groups (Bicindelidw, Carabidw, Dj;*iisoitl;r,, and 
other Bdephage). Indeed, insten,d of cousiilerilig tlre 
Rhyncophora as the "lowest," and tllorefore most p~.imi-
tive group, we are now strongly disposecl to regard that 
group as neither ( 'highest" or 'ilowest," but 2~s the ~:zost 
highly modified of all beetles, an2 tilerefore as a :vllole 
probably mcre recently developed t l r a ~ ~  cthevthe b ~ i l k  of 
Ccleoptera. TVo would in classifying the Coleoptera be- 
gin with forms l i le  the Barabidtr: ancl 8trt:~i:yliuiiim, 
because their larvw nro the nrost pri~uitiva of coIeopterous 
Inrim, i. e., m.ost campodetl-shaped ; M I I ~the iiliagiues are 
more like their larrze thfin ally other boeties, ciiiferiag 
mainly in having wings. Heu.ce the Stnphyiinldw and 
Adephaga are much nearer tlie anlrtanzcirphic Derxnalp- 
tera and Orthoptera than the Rhyncophorn, or beetles 

o r  less modified, or differentiated, recognizing the fact 
that the "lln~s-est" f o ~ r n sare u s ~ a l i y  the more generalized 
and least differentiated, and especially least modified. 
TVhen forms arc rendered by parasitism, they may 
be said to be degraded, ret,rogracle or degenerate. 

Koiv ti!e same views viil, mo would suggest, apply in 
dealing with the Diptera. Conzpared -with tlie Rymenop- 
tera they are certainly more highly nzodifietl, bu t  in a 
more or less special direction. The Hymenoptera are, it 
is now genarally admitted, the most complicateci or spe-
cializctl rind irlost diberentiated group of insects; -while, 
0x1 the ot!lor hand, the Diptera appear to be aside b ~ a n c h  
of tho ~:IwN('~tree, and both clegenerat'e in important char- 
sctern, afid .;erg much modiiiecl in others. 
I;Ithc. i i;ymel~optera there is a wonderful differentiation 

of tile xoi~'ri~-parts.  Insi:ead of the abolition of rw~nclibles 
( " i . n ~ ~ l i u mexccpi.ad) nnd a, reductioil and ruodification of 
i l r r i  mraxi!i:c, ~ v h i c l lme mitlless in tlie Diptera, tlie three 
p"irs of niout,h-pnrts :;re not only very equably developed, 
but the pnrts are further elaborated with different por-
tions specially adapted fur special functions. I n  the Dip- 
tera the j a m  are waiting, the masiilz usually much 
rc:dnood, mllile tllc labiunl is euormously developed and 
1ili.g'I11y modiiied. The tru-nk of Hyri~erioptera is divided 

into three eqnallj- developed regious, while in Diptera the 
~nesot!~oracicsegment is enormously dex;eloped, the pro-
thorax beiug aborted. In the Hymenoptera the wings of 
h i ~ t hpairs axe \\-ell cle~~eloped, in the Diptera the hinder 
pjiir. i l a ~ e  lost their funotion, as \\?\rings, and are greatly re- 
dacecl and illodified with the lliinute balancers, and more 
usehl ,  perhaps. ns orgrtns of' sense tllan of motion. 

If me take into account, also, the differentiation of the 
brt~iuof EIynlenoptera, their socia,], life, nest-building hab- 
its, $118 di~ferentixbion of the sexes, their high intelligence 
aizd very co:lzplete rnetarnorplzosis, the Hymenoptera cer-
tainly overtop the flies. 

IL'lze 1ar.r.;~ of !Tymenoptera are, except those of the saw- 
flies, very nluc!~ modified, but the simplest more modified 
onca. those of a,ats, wasps and bees, are less modified than 
tlie !iitxggoCs of tho TtTuscid~e and:allied groups. 

l i i l c l  here me sliould, as iii the case of the Coleoptera, 
Itevesse the lisual. arrnngeniellt of the Diptera. I t  is evi-
dent that a form like Simuiium, in which the jaws are re-
tained ( t l i o ~ ~ g hmicroscopic ancl ill a rudinlentary or 
recluoed condition), is neitrer what must have been 
the original, p r i n ~ i t i ~ ~ e  than any otherDiptera forms, 
usually in our systems placed above this genus. For a 
stronger rea,son. the mosq~i to ,  especiaily the female, with 
it,s equably cleveloped mouth-parts, the mandibles and 
ranrii!l~c being well developed, is nearest to what was 
PI-obt~blythe earliest, most primitive, tilost equably differ- 
ent,iatetl Diptera. I n  classifying the Diptera, therefore, 
we should prefer to begin with the %ulicid:e as being the 
most primrtive unmodified Diptera, and end with the 
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house-fiics and their allies, togetlrer with tlie sheeptick 
(Bupipai,a) as being the most highly modified, ml:l tile 
last to appear, of the ciiptero~;.s series. 

I n  the Hymenopierc~ there is notiiirig of this !rix;i, 7,ve (lo 
not have entire groups of this older miiii:h h;:ve beeor:ie 
so reduc,ed, clegenerate ailti n~ociiiied, 1 :~~ge ly  the ~ounl t  of 
parasitic life, as in the flies. !rho 3)rileuoptera a1.e it 

normal blossoming or brai~chiitg olit of the ~ O ~ I L ~ O H ' .piil--
tion of the tree of iasc?ct ii'e, whllc ;vo si!oultl ~ega.i.c?the 
Diptera us a degerrerate, retrogrncie, ilo~vnrnlleu brt~,i~ch. 

I f  we look ttt tho !rtr\-:r: of Diptern rye shall Tee tl l ;~t the 
most perfectly de~e loped  or highly di!l'oruoi8ii:itl f!>;.ii:ig 

are those of mosquitoes, black ffies arrA llie 'E'i!~ulEcl;e, etc.., 
. .

(Encephala); then xre pass on kc?n serlcs 11 '  7.~7liiciit>!? 
body becomes moro and inore mnggoi;-iilro, t!:s hcacl bo-
fng  so reduced in the hbus<,icl;i. (in tlie o!il. s~!lse) that jt 

interest in the working of the 1oco:notive and of railways, 
and to prnc:tictd rail\ra8y mechanics as well. It is muitmten 
by au employe of the I,ondou nni l  3~orthwostern Railway, 
und is therefore relitlble : ~ n d  accurate; its illustri~tions are 
from :;-orking ~ i r a ~ ~ i n g s ,  suppliec! greata~:d %:'a by the 
Ioco~lli~tivodesigners of the United liiiq;donl, rsnd me, 
'iixer.ei'lire, valut~bio to ille proier;sion:~l, as :vel! as ~iseful 
to  thc cmanl, render. The early history of the angiile, of 
the sti~ugglus in miiic:il George Stephensoil nnd his con-
temporaries enga.ged to mm!.:e steani a suct:essfiil milway 
ruot,ol:, and the l :~ter  :$ccouut of the I ~ I ( ~ & O Y U~ ~ l i l j : ) ~ ~ l i ~ den-
gine :ire likoly to prove :l?ost intortsting to iho average 
render, but no one silould oiiiit tho careful perusal of the 
!tist cilapter, on tile duties of tho !ocornotive erigine-
tiriver, in whicb I:e ix7ili filld much to impress !iin with 
tho ri70iide~:'nl cc!-i:lbination of ecnvage, skill, inlelligcnce, 

! foresig!~t, kno~vl~clge 
and parts of tlie rnoi~tll. Tlie iuternal orgrns, as iilo wlxicl~is 6emal:Gud of that Ilumble and rarely appreciated 
trachez, share in this alteratior ail6 cxtre:lle r,io?iiicntio~i cri~fist~iaa. 
of p a ~ t s ,  adapting the nlaggot for its pi~rasitic or ot).ev- 2.IIFqilii1.::D e q 7 c w c e  nlzd Positire .ii'ciieJcenc-e : .<?eiirg I k a t s  

1s difficult to make out tlle l~orrioiogies ;I;! , , s x ~ :  : > i ~ t f e ~ > ~ i : ~ >  an& rei~diness, in times of emergency, 

- "  

wise peculiar mode of lifo i~nd aurrour~ct~ngs. Indeed, be- g ?  1 '  I ' t i p I . Uy !YE~.~BERT Sr11:rc'::n. 
low the it~milies e11~br~ceCi the Ort,horal~ha (C!ulicid:t?, Yew York, D. Appleton :k Co. i9mo. $1.25.in 
Si1nulidaci,etc.), the great g ro i~p  of Uip'l,wa uoiv cc)ilsists T ~ I ; ;voiurile co:liplete~ :!IT. Spoacer's etiiicnl treatise, so 
of very degeilerz~te, highlj- inoditierl fi:xnls. that nil. r ~ h or~i:i?t to know the final views of tlie philoso-

Nom u~ider  what cauous oS tnsoi:vmy are me to act in $6:. < i f  evolntioir !.)n questions of conciuct and duty aye 
consideriug w!lilt fornls :?re "high" all& what are "lo~v,'? L ~ I -now nlmbleL1 lo t i c )  so. 111 tlie openilkg cliapter 2,ir. S ~ ) B U -  
less we take illto a.ceot~nt tile ft~cts i T ~ e  ';rave consiilered :> cer dr:~ms a very G!LRI'~ disti~ctiorl I)et~~-c:i.n ?)ene!ic;ence 
I t  seeras to us that the fo5,~ e~itomoiogistu nild okher net.- these ternis, ~ i l t itlli-'~ p1.o- i.~:lcl jti~tice,6,she i l i icfers ta~?~ 
nralists who advocate p1:~cing tilo Diptern a i  the '1.oac7 (if ceeds lo sirow tir:it boao!iceuce has tn-o forrfis, t!ie pijsjtive 
the insec,t series, disregarci the fact that tile pi,cccs.iea of iiiiri i , . i ~ i~ ~ c g n t i v c ? .9 e  $!lev disci,usses various for.~ris of 
degonerntion, reduction, ~ ~ i t l r  iiniiloc! ~ ~ ~ b i u i l  in froil~spocitrlizati~)r: iu rlegxtirc? l>o~ofic:c-rrce, corrdist refrui:liag 
directiows, and of ndapt;btion to i l i l i t ~ ! ~ l ~ lmo(!i!s i;f !f~'> acts tJ::il ~ o i ~ ! dIw iiljixrinus to oLllcrs or to socie',.)' i ~ t  

their habits being, in :ri:tnj- gf911;>:;> par.it.sitmic, cr. ~>~b~.&i:i,lii:i:.go, iilld ~~f te r :v ; i~ds  beneficenceJ' tiloss for:t*s of positive 
SO, hare !)-tougl;t a'uoub 2, ~ i l ~ ! l i ! i ~ ~ t i . < ~ ~ llnr\-EL!anti adult oL' 
structure; such ms -.so do ~ o i ;"1.1 iil :lily of the: oiltor ini'ge:. 
ordcrs of insects. 

It seems to savor sonte\rl~nt of n vio1rstio-i of t h e  piiiici. 
ples of classificatioa, u11ic.h in these clays 1s. .i ~ ~ s e c intjt 
only on coinpilrative nnatomy, but ou n~oi:pI!o!c;gy, 
paleontological historg, a ~ : ?the f~scts of ac?:~i~i;nlionto

1
changed conditions of existellee, to give the liigilest raitir 
to a group in irhic:l i-iausc of ::ertt:iil part,s leading 
to tlegeneratiou, :had the iizoilificatio~~of other parts 

\ilii!:h ilo ciec~lls most ilnp!~itiant. l3e confine;; i!i~:lsclt' :i!-
13ios.l oii::ii.elj- to l ? r i~a te  :iud i~lc?:~strial :i!lc!life, li)!>l<. .
i a  viil:! in these !ingC!j lo^ t ; , ~ocogilitiou~ oLC tilr:t j?c>ilcfi-
ecnce that s!ir?nv itself in ad \a:.lcng Il:-~ina,ii kll~~~r:oi!o.o 

0-
nuci iliiwnn virtue. .i.ii:leeci, :~itli the  ex.;ct,.p.lioriof ee~.t,ain 
p:~,s~::g;."sLlil \ i h i ~ l l  tl:i. a i i l l l ~ ~ ' ~  i1l(:ivi:1~tl,lis:n~ ~ ~ C h h i f ' i :  

SIIO~V:, c o ~ ~ l m o ~ l ~ l a c e  auditseii, Glc book is of ti, c;htir~~c:ter; 
\\~lioccertakes It up ~ i t l ieiie ~ipcotat io?l(>IIlaril!g his 
ino~-~., l  iiis sentti~lenis q~ickeuct! ideiw c:lariiied 0:. il10r;:l 
niid e1ovate:i. :T-i-iil he d:'seppoint,cd. 

adapting them for quite peciiiia~ rrses, are so nl:~~lrijil, Liat \>-hatis :~lt)re ranlarliabie is tl lnt Xr .  Spencer, us - .And it is this uionderful nmoullt mlci variety of 1irocir6c;n-
tion and ~dap ta t ion  $0 thig or that ~noileor" life ~\-liich 
makes the group one of sucll striliiug in te~os t  to the piijl-
osoyhic student. ilTe seo iro\.i; much at the 2nej:cy of tlie 
environmel~t the group hiis l~ei!r: e:rpose;l, and this is 
especially s t r i ~ i n g  when lire cornpaye the Diptera ~ ~ 4 t ht l ~ e  
great group of Lepidoptera, ivbere there is a sixil;iag per-
sistence ancl fixity of st~*ilct;lrtzl Eo~tures, both iil larva 
a,nd imago, as well tls in tlla tvloiies OF life; and tile netrue 
of the food. 

B~iSishLoconzotiues, their Ilixtoi-y, C l o i z s i ~ ~ c l i o i ~ii,??d,'Jcidei.il 
Deuelol,mexf. By C. S. Cooiz~,:. TlThitStllter & Cb., 1 . o ~ - -  

ir.e !esm frc:in 11::; pi,el:icc, is 1tin:seii' ilist~1~poi11ted; for, 
:liter c:o:lg~:itulwtlug liirjissif O i l  tihe c,onlpletiou a!' the 
;vork, iir: sa\-s: 

"Ady satisf~ct~i:)i is s o n l e ~ h a ~ t  dashed by tho tlionght 
?Imt t l !~se  p>xrbsfa!! siiort of expectntit>n. The doc-
trine o:' evcilutioli has not I'urnia:;ed guidance to the es-
tout T had i:ope~:. 31~s:.of the ( : O ~ ~ C ~ I I S ~ O : I Rdra;rn empir- 
icnlly, iwe tmch ::y riglit i'ecdi:igs, e~lligi~tonedby c~xlti-
vnieil inteliigenc:c, ha re  ulren,dy :;a%ced to establish. Be-
yo:rll certailr ge-tli-rni sanei,ions i~ id i~ec t iy  releriecl to in 
the v;.:.ificetjuit, there are o:;ly here a1i.d there, ttnd more 
er;poci::liy i!: lbe closilig cci~apters, conclusiolis evolution-
ary in ori;$rl that are irclditiona! to, or different from, 
t l~oseI\ hiel; aro enrrent." For  oilr part, we call Ree 
i:onnec:tiou !,ct~veeir t h ~iitn, of' evolztion as propouuded 
l)y 3ir. SPCELY:~ tli!: l!~-,$r; ail(1 rjre C A ~ I U ( J ( ;  pel.-Y:LII~I 11?31.:7,1 

r:oi~-e that he iiss ~liowii C:io existelice of ~acair 2, c:onuec-
tioa. Bot)ll in this voitiilie i~ncl in tile l~receding one on 
"Jilc;t,ice" erci1ltivnnrj; 1): ii!cip:ss ::,re ill c;i:!y\ ~ r o u c ~ i t  O C -

casion::liy ni:i. iii(:ide:italiy; and. ~,i.!iclr ti:ey n:y brought 

don ancl New Porlr, 1893. 376 p. 121110. $?.GO. 
AN interestiiig ant1 very instructive account of t,lre rise 

and progress of the iocox~~otive, especially in iireat Brit-
ain, including i~zzpoi-taut details of construction a,ud 
dimensions, as well as pcrforrllance, It is rrritteu in EL 

sufficiently popnlar style to be readttble by :my one hay. 
ing an i-i~t~et-est iu its s~tbject, ancl is ~ e t ,  snfiioientiy tccil-
niotll to satisfy the specialist c?esiri~l.g ixlfol-mation ili rela,-
tion to the proportions and the work, or even the gener;il 
plans, of locomotives, olc! and new, ine2itding, cf course. 
the now frtruiliftr "compound engine." The I~ooi; is ncl-
dressed, and most suitably, to all who take an ictelligent 

ill, thcg- a;.;: :$.:.~l~,ralij- to discns;;ici:l, In-irrc+:c?.:al:t tho 
cleacl, :1o7v can t h o  s tul l~-of ;i.merely u a u r a l  process lilie 
euolatior: tenct~ 2s 1vli:lt' we onglit to clc) ? How can we 
even know \vbeti?ei- e7:olutioil itself ma!;es for good or 
for ill uizless we fili.eni,i:- liai-a n r:ioral ideal b y  -,vl"i"ll to 
judge its ~ - s i i l t s ?  ?';c fear i!;nL .hhose i;;h:, been 
cx~?;.ec!-ing to furnish a guide of life mill haye +i~:!i 'rioi~l~iil 
to look in some other direction. 
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